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1. Introduction


TQS02a is a 1m long quadrupole model assembled at LBNL as part of the LARP program. TQS02a uses the same support structure of TQS01 with new coils (made of 54/61 RRP strand).  This report documents the test of TQS02a performed at Fermilab in the Vertical Magnet Test Facility (VMTF) at 4.5 and 1.9 K.  According to a request by LBNL a slow cool down (maintaining T<50 K across the magnet) was executed, starting on the early morning of June 2 to the end of the day on June 3, during which strain gauges and coil segment resistances were continuously monitored. Magnet test started on June 4 and lasted until June 21. The VSDS (Voltage Spike Detection System) was used during the whole test. A detailed analysis of the data recorded by the VSDS is presented in [1].
2. Quench History


The cold test program started at 4.5 K with cold magnetic measurement followed by magnet training at 20 A/s ramp rate. At the beginning of the training the quench detection threshold was set to 500 mV. A series of trips induced by voltage spikes (flux jumps) caused the increase of the detection threshold to 700 mV, then to 1.5 V and finally to 3 V. Subsequently the threshold was lowered to 2V (because of concerns about possible high MIITs), but had to be increased again to 3 V to avoid trips induced by flux jumps.  The first quench occurred at 9902 A. During training at 4.5 K, with 3 V detection threshold, two trips induced by very high voltage spikes occurred at 1737 and 1949 A. 

After a series of quenches (from #8 to #16) in coil 20, with quench current varying between 11.1 and 11.8 kA, the quench onset moved to coil 21. Quench #18 started in the so called “pizza box” (a G10 structure containing all coil-to-coil junctions, located on the top of the lead end) close to the splice between coil 20 and coil 21 NbTi leads. This quench occurred at 12.274 A, the highest current reached at 4.5K during the whole test. This quench developed 10 MIITs because of the high quench detection threshold, and the slow propagation. However it didn’t cause any damage to the NbTi cables. At lower temperatures TQS02 reached two times higher currents without quenhes in the “pizza box”. The following quenches showed a fallback (11.4 kA in quench #19), a quick recovery, and a plateau with an average of 12123 A and a slightly negative slop of -22 A/quench. 


Subsequently ramp rate studies at 4.5 K were performed, and then the magnet was cooled down to 1.9 K. Tests with 20 A/s ramp rate at 1.9K (from #34 to #45) showed the quench current fluctuating in the range 11.25 kA – 11.95 kA with the exception of quench # 42 that reached 12.39 kA (this quench occurred after magnetic measurement at 1.9K performed after a partial magnet warm-up). All quenches at 1.9K started in coil 21. Quenches from #46 to #48 were performed during magnet warm-up. Ramp #47 started with 40 A/s up to 10 kA, and then 10 A/s. This ramp reached the highest quench current of the whole test (12,467 A). A final series of quenches at 4.5 K with 20 A/s ramp showed a plateau of 11930 A +/- 10A.     
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Figure 2.1. TQS02a quench history.

TQS02a Quench History table with comments

	File
	#
	Current (A)
	dI/dt (A/s)
	tquench
	MIITs
	Mag Temp
Bot L (K)
	Mag Temp
Top L (K)
	Comments

	tqs02a.Quench.070604130438.013
	 
	1002
	0
	0.0017
	0.17
	4.424
	4.421
	darryl couldn't balance cu-i aqd, so the techs will have to look at this.

	tqs02a.Quench.070604153926.160
	 
	1327
	50
	-0.4000
	0.88
	4.429
	4.427
	dqd_coil detected a signal - perhaps a spike-induced trip? we were ramping up at 50A/s to perform heater-induced quench.

	tqs02a.Quench.070604155955.441
	 
	1727
	20
	-0.0027
	0.30
	4.426
	4.422
	20 A /s ramp to 5000A to perform heater-induced quench, with threshold raised to 1.5V.  DQD coil detection.

	tqs02a.Quench.070604162531.931
	 
	5003
	20
	-0.0238
	2.55
	4.427
	4.425
	HFU_1 fired at 300V to induce a quench and capture data at 5000A. We will check signals, which GV and JH conduct magnetic measurements. HFU_2 was in protection mode at 100V, HFU_3 spot heater was "offline" but should have fired from _2 contact closure, at 12V.

	tqs02a.Quench.070605100858.753
	 
	1705
	20
	-0.0218
	0.34
	4.441
	4.442
	2V threshold appears to be unworkable... we tripped off on a voltage spike similar to yesterday's large spike at 1750A.

	tqs02a.Quench.070605144544.801
	 
	8014
	20
	-0.0434
	5.64
	4.430
	4.426
	spot heaters in series at 9.6mF, 3.5Ohms resistance total hfu voltage 30V no dump delay; protection heaters at 400V, no p-heater delay

	tqs02a.Quench.070605155126.832
	 
	8009
	20
	-0.0357
	5.07
	4.428
	4.432
	the first test at 30V induced a quench only in coil 23.  So we raised the voltage to see if we could initiate quenches in all 4 coils.

	tqs02a.Quench.070605162403.186
	 
	8006
	20
	-0.0365
	5.12
	4.432
	4.433
	raised the voltage from 50 to 70 V, fired spot heaters to induce quenches, hoping all coils will develop voltage.

	tqs02a.Quench.070605183235.446
	 
	5004
	20
	-0.0325
	2.24
	4.433
	4.430
	repeated the heater-induced quench at 5000A, but with hfu_2 triggered at 400V; hfu_1 in protection mode at 400V; hfu_3 simultaneously triggered at 70V.

	tqs02a.Quench.070605184714.684
	1
	9906
	20
	-0.0148
	4.88
	4.439
	4.436
	protection heaters at 400V, no delay dump 1ms delay spot heater fired at detection, 70V.

	tqs02a.Quench.070606094913.966
	2
	10326
	20
	-0.0105
	4.69
	4.442
	4.437
	quenched at 10321A, ramp rate 20A/s, T=4.45K. HFU3 was off.

	tqs02a.Quench.070606102106.918
	 
	1732
	20
	-0.0192
	0.29
	4.443
	4.441
	trip at 1700 A, ramp = 20 A/s, T = 4.5K

	tqs02a.Quench.070606111444.461
	3
	11165
	20
	-0.0106
	5.23
	4.435
	4.434
	Ramp 4, rate 20 A/s, I = 11161 A, T = 4.5 K dump 3ms, PH 300V 7

	tqs02a.Quench.070606115518.721
	4
	11441
	20
	-0.0085
	5.07
	4.436
	4.436
	ramp 5, I = 11440 A, rate = 20 A/s, T = 4.5 K

	tqs02a.Quench.070606123347.247
	5
	11578
	20
	-0.0108
	5.43
	4.437
	4.434
	Ramp 6, I = 11575 A,  ramp = 20 A/s, T = 4.5 K

	tqs02a.Quench.070606140258.865
	6
	10634
	20
	-0.0155
	5.55
	4.430
	4.427
	VSDS system appears to be crashed, so we did not get spike data.

	tqs02a.Quench.070606144702.183
	7
	11642
	20
	-0.0109
	5.47
	4.437
	4.435
	Ramp 8, I = 11637 A, rate = 20 A/s, T = 4.5 Kto

	tqs02a.Quench.070606152746.043
	8
	11602
	20
	-0.0070
	4.90
	4.434
	4.435
	quench at 11599.2A, ramp rate 20A/s, T=4.45K. H
n�`
n�x

	tqs02a.Quench.070606155359.065
	9
	11127
	20
	-0.0120
	5.39
	4.454
	4.454
	ramp 10, I = 11126 A, rate = 20 A/s, T = 4.5K

	tqs02a.Quench.070606162133.230
	10
	11848
	20
	-0.0073
	4.98
	4.448
	4.444
	quench at 11845.6A ramp rate 20A/s T=4.45K

	tqs02a.Quench.070606164135.111
	 
	1945
	20
	-0.0122
	0.33
	4.450
	4.448
	tripped at 1949A, ramp rate 20A/s. T=4.45K.

	tqs02a.Quench.070606170223.671
	11
	11499
	20
	-0.0115
	5.48
	4.440
	4.436
	Ramp 13, I = 11495 A, rate = 20 A/s, T = 4.5K

	tqs02a.Quench.070606173608.118
	12
	11706
	20
	-0.0053
	4.66
	4.446
	4.445
	Ramp 14, I = 11700 A, rate 20 A/s, T = 4.5K
ƒ÷

	tqs02a.Quench.070606180247.881
	13
	11521
	20
	-0.0063
	4.81
	4.452
	4.451
	ramp 15, I = 11515, rate = 20 A/s, T = 4.5K

	tqs02a.Quench.070606183249.640
	14
	11700
	20
	-0.0050
	4.60
	4.453
	4.450
	ramp 16, I = 11696 A, rate = 20 A/s, T = 4.5K

	tqs02a.Quench.070606190519.154
	15
	11808
	20
	-0.0048
	5.24
	4.454
	4.450
	Ramp 17, I = 11802 A, rate = 20 A/s, T = 4.5K

	tqs02a.Quench.070606193546.194
	16
	11712
	20
	-0.0046
	5.20
	4.457
	4.455
	Ramp 18, I = 11710 A, rate 20 A/s, T = 4.5 K

	tqs02a.Quench.070607085819.744
	17
	12072
	20
	-0.0076
	6.00
	4.467
	4.466
	ramp 19, I = 12069 A, rate = 20 A/s, T = 4.5 K

	tqs02a.Quench.070607093814.124
	18
	12274
	20
	-0.0339
	10.07
	4.452
	4.455
	ramp 20, I = 12269 A, rate = 20 A/s, T = 4.5K

	tqs02a.Quench.070607104128.088
	19
	11380
	20
	-0.0098
	4.92
	4.432
	4.433
	ramp 21, I = 11378 A, rate = 20 A/s, T = 4.5K

	tqs02a.Quench.070607112015.464
	20
	11974
	20
	-0.0109
	6.38
	4.439
	4.434
	Ramp 22, I = 11970 A, rate 20 A/s, T = 4.5K

	tqs02a.Quench.070607114524.375
	21
	12165
	20
	-0.0050
	5.6
	4.472
	4.465
	Ramp 23, I = 12162 A, rate 20 A/s, T = 4.5K

	tqs02a.Quench.070607121514.882
	22
	12153
	20
	-0.0052
	5.61
	4.459
	4.457
	ramp 24, I = 12146 A, rate = 20 A/s, T = 4.5K

	tqs02a.Quench.070607135538.210
	23
	12139
	20
	-0.0055
	5.7
	4.320
	4.383
	cool down to 1.9K was aborted because Kinney pump developed a problem, but temperature is slightly cooler than it was earlier.

	tqs02a.Quench.070607163339.026
	24
	12110
	20
	-0.0046
	5.61
	4.410
	4.410
	several gains were changed to prevent saturation, 21B04_12B05, 21B03_21B04, 21B05_21B06

	tqs02a.Quench.070607172917.427
	25
	12074
	20
	-0.0050
	5.88
	4.421
	4.421
	quench at 12070.5A, ramp rate 20A/s, T=4.42K. Dump delay 18 msec (was 13 msec)

	tqs02a.Quench.070608101421.572
	26
	12050
	5
	-0.0055
	5.83
	4.429
	4.427
	Ramp to 11kAmps at 20Amps/sec then ramp to quench at 5Amps/sece

	tqs02a.Quench.070608110141.397
	27
	11964
	40
	-0.0070
	6
	4.438
	4.437
	Ramp to quench at 40A/sec

	tqs02a.Quench.070608112453.473
	28
	11717
	80
	-0.0090
	6.1
	4.442
	4.445
	quench at 11714.4A, ramp rate was 80A/s, T=4.45K.

	tqs02a.Quench.070608121122.767
	29
	12011
	10
	-0.0056
	5.82
	4.452
	4.446
	quench at I=12008A, ramp rate = 10A/s, T=4.45K.

	tqs02a.Quench.070608140958.401
	30
	11407
	100
	-0.0028
	4.78
	4.426
	4.423
	ramped at 5A/s to 7500A, then 100A/s to quench (not realizing that 5A/s had already been done).

	tqs02a.Quench.070609135925.713
	31
	10217
	120
	-0.0048
	4.68
	4.421
	4.421
	Ramp 33, I = 10217 A, rate = 120 A/s, T = 4.5 K

	tqs02a.Quench.070609143013.717
	32
	11844
	60
	-0.0087
	6.15
	4.429
	4.433
	Ramp 34, I = 11839 A, Rate = 60 A/s, T = 4.5K

	tqs02a.Quench.070611162130.884
	33
	11963
	5
	-0.0046
	4.53
	4.410
	4.408
	quench at 11956A, ramp rate was 20A/s upto 10kA and then 5A/s till the quench. HFU1/2 both were charged to 200V, delay 0ms. Dump delay 1ms.

	tqs02a.Quench.070612140759.260
	34
	11937
	20
	-0.0057
	4.83
	1.853
	1.853
	heaters at 200V to keep noise low.  ramp rate 20 A/s

	tqs02a.Quench.070612152045.937
	35
	11252
	20
	-0.0084
	4.93
	1.881
	1.882
	quench current is rather low!  appears to be AQD_COIL

	tqs02a.Quench.070612172710.819
	36
	11777
	20
	-0.0063
	4.83
	1.815
	1.813
	spike system threshold at 150mV.  This will be the last quench today, as the gas storage tank pressure is now 150 psi and we need to make liquid.

	tqs02a.Quench.070618140753.334
	 
	1516
	20
	0.0003
	0.16
	1.818
	1.819
	We did a manual trip in order to check that everything is OK after the work done Friday/Monday.

	tqs02a.Quench.070618143844.917
	37
	11446
	20
	-0.0070
	4.85
	1.820
	1.820
	quench at 11439A, T=1.82K, ramp rate 20A/s. HFU1/2=200V, 0ms delay, dump delay 1ms.

	tqs02a.Quench.070618155056.289
	38
	11947
	20
	-0.0053
	4.74
	1.895
	1.906
	quench at I=11941A, T=1.9K, ramp rate 20A/s. Ç

	tqs02a.Quench.070618171826.086
	39
	11757
	20
	-0.0057
	4.77
	1.900
	1.901
	quench at 11731A, T=1.91K, ramp rate 20A/s, many paramet. were tuned for VSDS (Conor knows details).

	tqs02a.Quench.070618185329.392
	40
	11850
	20
	-0.0059
	4.78
	1.886
	1.887
	quench at 11844A, T=1.89K, ramp rate 20A/s.

	tqs02a.Quench.070618204435.298
	41
	11417
	20
	-0.0122
	5.48
	1.866
	1.867
	quench at 11411A, T=1.9K, ramp rate 20A/s.

	tqs02a.Quench.070619162136.084
	42
	12391
	20
	-0.0050
	4.84
	1.854
	1.859
	quench at 12383A, T=1.86K, ramp rate 20A/s.

	tqs02a.Quench.070619173320.354
	43
	12051
	20
	-0.0053
	4.75
	1.931
	1.932
	quench at 12045A, T=1.94K, ramp rate 20A/s.

	tqs02a.Quench.070619185157.071
	44
	11384
	20
	-0.0083
	4.96
	1.911
	1.913
	quench at 11374A, T=1.92K, ramp rate=20A/s.

	tqs02a.Quench.070619202645.177
	45
	11751
	20
	-0.0070
	4.92
	1.891
	1.891
	Quench 45, I = 11741 A, ramp = 20 A/s, T = 1.9K,  after sawtooth 0-10.5kA-0 3 times at 80 A/s

	tqs02a.Quench.070619205921.684
	46
	11727
	20
	-0.0063
	4.79
	2.069
	2.068
	quench at 11716A, T=2.08K, ramp rate 20A/s.

	tqs02a.Quench.070619212304.332
	47
	12467
	10
	-0.0045
	4.67
	2.173
	2.180
	quench at 12462.5A, T=2.17K, ramp rate 40A/s (upto 10kA) and then 10A/s.

	tqs02a.Quench.070619220625.464
	48
	11966
	20
	-0.0069
	4.9
	2.949
	3.077
	quench at 11957A, T=2.95K, ramp rate 20A/s.

	tqs02a.Quench.070620081502.510
	49
	11939
	20
	-0.0069
	4.88
	4.440
	4.437
	Quenching again at 4.5K. I_q=11932.8A, T=4.42K, ramp rate 20A/s.

	tqs02a.Quench.070620085746.697
	50
	11941
	20
	-0.0066
	4.77
	4.445
	4.441
	quench at 11935.3A, T=4.44K, ramp rate 20 A/s.

	tqs02a.Quench.070620094054.329
	51
	11940
	20
	-0.0069
	4.81
	4.441
	4.437
	quench at 11933.8A, T=4.44K, ramp rate 20A/s.

	tqs02a.Quench.070620104514.523
	52
	11929
	20
	-0.0073
	4.89
	4.448
	4.444
	quench at 11924.5A, T=4.44K, ramp rate 20A/s

	tqs02a.Quench.070620120733.533
	 
	1001
	20
	-0.6323
	0.75
	4.458
	4.458
	Manual trip at 1000A for Darryl's test.

	tqs02a.Quench.070620122618.997
	53
	11921
	20
	-0.0067
	4.78
	4.451
	4.452
	quench at 11916.7A, T=4.45K, ramp rate 20A/s.

	tqs02a.Quench.070620152411.289
	 
	1005
	20
	0.0021
	0.13
	4.456
	4.453
	manual trip at 1000A to test noise reduction.

	tqs02a.Quench.070620171503.734
	 
	11410
	20
	-0.0024
	3.83
	4.522
	4.536
	Trip at 11400A, T=4.49K. HFU1 fired at 400V. HFU2 in protection mode.

	tqs02a.Quench.070620182836.832
	 
	8006
	20
	-0.0130
	3.48
	4.447
	4.505
	manual trip at 8000A, T=4.46K, ramp rate 20A. HFU1 in test mode, HFU2 in protect. mode (400V for both).

	tqs02a.Quench.070620190124.970
	 
	5007
	20
	-0.0372
	2.32
	4.440
	4.460
	PHeater study, I = 5000A  HFU#1, 400V

	tqs02a.Quench.070620193005.259
	 
	3007
	20
	-0.1187
	1.64
	4.435
	4.448
	PHeater study, I = 3000 A, HFU#1 400V

	tqs02a.Quench.070620200206.825
	 
	11414
	20
	-0.0064
	4.38
	4.427
	4.453
	PHeater study, I = 11400A, HFU#1 300V

	tqs02a.Quench.070621075902.153
	 
	8004
	20
	-0.0171
	3.8
	4.426
	4.427
	Heater study: HFU1/2 capacitor voltage=300V. Ramp to 8000A. HFU1 fired.

	tqs02a.Quench.070621082344.072
	 
	5002
	20
	-0.0441
	2.48
	4.423
	4.418
	Heater studies: ramp to 5000A. HfU1 fired (300V), HFU2 (400V) in protection mode.

	tqs02a.Quench.070621084451.523
	 
	3004
	20
	-0.1334
	1.77
	4.432
	4.444
	Heater studies: ramp to 3000A, HFU1 (300V) fired, HFU2 (400V) in a protection mode. T=4.43K. Ramp rate 20A/s.

	tqs02a.Quench.070621093553.536
	 
	10009
	20
	-0.0193
	5.31
	4.416
	4.413
	Spot heater study: trip induced by spot heater. HFU1/2 (200V) in protection mode, all delays 0ms. HFU3 - 40V.

	tqs02a.Quench.070621100130.437
	 
	8008
	20
	-0.0507
	5.98
	4.430
	4.426
	Spot heater study: ramp to 8000A (w ramp rate 20A/s). HFU1/2 (200V) in protection mode, HFU3 (50V) in testing mode. T=4.43K.

	tqs02a.Quench.070621102520.937
	54
	11930
	20
	-0.0083
	4.87
	4.425
	4.424
	Ramp 68 - quench 54 I = 11927 A, 20 A/s, T = 4.45K


TQS02a Quench History table with first quenching segments
	File
	#
	Current (A)
	dI/dt (A/s)
	tquench
	QDC
	1st VTseg
	trise
	2nd VTseg
	trise
	Mag Temp
	VSDS run

	
	
	
	
	
	
	
	
	
	
	Bot
	Top
	

	tqs02a.Quench.070604130438.013
	 
	1002
	0
	0.0017
	WcoilGnd
	V1_TrigCvtB1
	-0.0003
	23A05_23A06
	0.0022
	4.424
	4.421
	 

	tqs02a.Quench.070604153926.160
	 
	1327
	50
	-0.4000
	HcoilHcoil
	22A08_22A09
	-0.0245
	20B05_20B06
	-0.0055
	4.429
	4.427
	 

	tqs02a.Quench.070604155955.441
	 
	1727
	20
	-0.0027
	HcoilHcoil
	21A06_21A05
	-0.0046
	21A08_21A07
	-0.0046
	4.426
	4.422
	 

	tqs02a.Quench.070604162531.931
	 
	5003
	20
	-0.0238
	HcoilHcoil
	21B01_21B02
	-0.0207
	21B03_21B04
	-0.0206
	4.427
	4.425
	 

	tqs02a.Quench.070605100858.753
	 
	1705
	20
	-0.0218
	HcoilHcoil
	22B04_22B03
	-0.0213
	22A02_22A03
	-0.0210
	4.441
	4.442
	 

	tqs02a.Quench.070605144544.801
	 
	8014
	20
	-0.0434
	HcoilHcoil
	23A09_23A10
	-0.0448
	23A07_23A08
	-0.0402
	4.430
	4.426
	 

	tqs02a.Quench.070605155126.832
	 
	8009
	20
	-0.0357
	HcoilHcoil
	23A09_23A10
	-0.0382
	23A07_23A08
	-0.0339
	4.428
	4.432
	 

	tqs02a.Quench.070605162403.186
	 
	8006
	20
	-0.0365
	HcoilHcoil
	23A09_23A10
	-0.0382
	23A07_23A08
	-0.0336
	4.432
	4.433
	 

	tqs02a.Quench.070605183235.446
	 
	5004
	20
	-0.0325
	WcoilGnd
	23A05_23A06
	-0.0315
	HP_HN
	-0.0291
	4.433
	4.430
	 

	tqs02a.Quench.070605184714.684
	1
	9906
	20
	-0.0148
	HcoilHcoil
	21A08_21A07
	-0.0160
	21A06_21A05
	-0.0139
	4.439
	4.436
	1

	tqs02a.Quench.070606094913.966
	2
	10326
	20
	-0.0105
	HcoilHcoil
	21B05_21B06
	-0.0095
	21B01_21B02
	-0.0091
	4.442
	4.437
	2

	tqs02a.Quench.070606102106.918
	 
	1732
	20
	-0.0192
	HcoilHcoil
	22B04_22B03
	-0.0098
	22A02_22A03
	-0.0097
	4.443
	4.441
	3

	tqs02a.Quench.070606111444.461
	3
	11165
	20
	-0.0106
	HcoilHcoil
	20B01_20B02
	-0.0106
	Q24P_Q24N
	-0.0106
	4.435
	4.434
	4

	tqs02a.Quench.070606115518.721
	4
	11441
	20
	-0.0085
	HcoilHcoil
	20A10_20A09
	-0.0091
	20A08_20A07
	-0.0077
	4.436
	4.436
	5

	tqs02a.Quench.070606123347.247
	5
	11578
	20
	-0.0108
	HcoilHcoil
	21B03_21B04
	-0.0105
	21B01_21B02
	-0.0098
	4.437
	4.434
	6

	tqs02a.Quench.070606140258.865
	6
	10634
	20
	-0.0155
	HcoilHcoil
	21B03_21B04
	-0.0171
	21B01_21B02
	-0.0132
	4.430
	4.427
	 

	tqs02a.Quench.070606144702.183
	7
	11642
	20
	-0.0109
	HcoilHcoil
	22A08_22A09
	-0.0119
	22A06_22A07
	-0.0113
	4.437
	4.435
	8

	tqs02a.Quench.070606152746.043
	8
	11602
	20
	-0.0070
	HcoilHcoil
	20A08_20A07
	-0.0081
	Q24P_Q24N
	-0.0063
	4.434
	4.435
	9

	tqs02a.Quench.070606155359.065
	9
	11127
	20
	-0.0120
	HcoilHcoil
	20A08_20A07
	-0.0127
	20A10_20A09
	-0.0105
	4.454
	4.454
	10

	tqs02a.Quench.070606162133.230
	10
	11848
	20
	-0.0073
	HcoilHcoil
	20A08_20A07
	-0.0081
	Q24P_Q24N
	-0.0053
	4.448
	4.444
	11

	tqs02a.Quench.070606164135.111
	 
	1945
	20
	-0.0122
	HcoilHcoil
	20A08_20A07
	-0.0122
	20A10_20A09
	-0.0122
	4.450
	4.448
	12

	tqs02a.Quench.070606170223.671
	11
	11499
	20
	-0.0115
	HcoilHcoil
	20A08_20A07
	-0.0102
	Q24P_Q24N
	-0.0071
	4.440
	4.436
	13

	tqs02a.Quench.070606173608.118
	12
	11706
	20
	-0.0053
	HcoilHcoil
	20A08_20A07
	-0.0053
	20A06_20A05
	-0.0048
	4.446
	4.445
	 

	tqs02a.Quench.070606180247.881
	13
	11521
	20
	-0.0063
	HcoilHcoil
	20A08_20A07
	-0.0077
	20A06_20A05
	-0.0073
	4.452
	4.451
	15

	tqs02a.Quench.070606183249.640
	14
	11700
	20
	-0.0050
	HcoilHcoil
	20A08_20A07
	-0.0052
	20A06_20A05
	-0.0046
	4.453
	4.450
	16

	tqs02a.Quench.070606190519.154
	15
	11808
	20
	-0.0048
	HcoilHcoil
	20A08_20A07
	-0.0048
	20A06_20A05
	-0.0042
	4.454
	4.450
	17

	tqs02a.Quench.070606193546.194
	16
	11712
	20
	-0.0046
	HcoilHcoil
	20A08_20A07
	-0.0050
	20A06_20A05
	-0.0045
	4.457
	4.455
	18

	tqs02a.Quench.070607085819.744
	17
	12072
	20
	-0.0076
	HcoilHcoil
	21B03_21B04
	-0.0073
	21B01_21B02
	-0.0071
	4.467
	4.466
	19

	tqs02a.Quench.070607093814.124
	18
	12274
	20
	-0.0339
	HcoilHcoil
	20A02_20A01
	-0.0309
	21A01_22A01
	-0.0115
	4.452
	4.455
	 

	tqs02a.Quench.070607104128.088
	19
	11380
	20
	-0.0098
	HcoilHcoil
	21B03_21B04
	-0.0111
	21B01_21B02
	-0.0087
	4.432
	4.433
	21

	tqs02a.Quench.070607112015.464
	20
	11974
	20
	-0.0109
	HcoilHcoil
	21B03_21B04
	-0.0085
	21B01_21B02
	-0.0074
	4.439
	4.434
	22

	tqs02a.Quench.070607114524.375
	21
	12165
	20
	-0.0050
	HcoilHcoil
	21B03_21B04
	-0.0055
	21B01_21B02
	-0.0043
	4.472
	4.465
	23

	tqs02a.Quench.070607121514.882
	22
	12153
	20
	-0.0052
	HcoilHcoil
	21B03_21B04
	-0.0056
	21B01_21B02
	-0.0046
	4.459
	4.457
	24

	tqs02a.Quench.070607135538.210
	23
	12139
	20
	-0.0055
	HcoilHcoil
	21B03_21B04
	-0.0059
	21B01_21B02
	-0.0052
	4.320
	4.383
	25

	tqs02a.Quench.070607163339.026
	24
	12110
	20
	-0.0046
	HcoilHcoil
	21B03_21B04
	-0.0049
	21B01_21B02
	-0.0041
	4.410
	4.410
	26

	tqs02a.Quench.070607172917.427
	25
	12074
	20
	-0.0050
	HcoilHcoil
	21B03_21B04
	-0.0053
	21A01_22A01
	-0.0043
	4.421
	4.421
	27

	tqs02a.Quench.070608101421.572
	26
	12050
	5
	-0.0055
	HcoilHcoil
	21B03_21B04
	-0.0056
	21B01_21B02
	-0.0052
	4.429
	4.427
	 

	tqs02a.Quench.070608110141.397
	27
	11964
	40
	-0.0070
	HcoilHcoil
	21B03_21B04
	-0.0077
	21A04_21A03
	-0.0069
	4.438
	4.437
	29

	tqs02a.Quench.070608112453.473
	28
	11717
	80
	-0.0090
	HcoilHcoil
	21B03_21B04
	-0.0094
	21A04_21A03
	-0.0080
	4.442
	4.445
	30

	tqs02a.Quench.070608121122.767
	29
	12011
	10
	-0.0056
	HcoilHcoil
	21B03_21B04
	-0.0055
	21B01_21B02
	-0.0045
	4.452
	4.446
	31

	tqs02a.Quench.070608140958.401
	30
	11407
	100
	-0.0028
	HcoilHcoil
	21B01_21B02
	-0.0032
	23A07_23A08
	-0.0032
	4.426
	4.423
	32

	tqs02a.Quench.070609135925.713
	31
	10217
	120
	-0.0048
	HcoilHcoil
	21A01_22A01
	-0.0043
	23A07_23A08
	-0.0034
	4.421
	4.421
	33

	tqs02a.Quench.070609143013.717
	32
	11844
	60
	-0.0087
	HcoilHcoil
	21B03_21B04
	-0.0095
	21A04_21A03
	-0.0084
	4.429
	4.433
	 

	tqs02a.Quench.070611162130.884
	33
	11963
	5
	-0.0046
	HcoilHcoil
	21B03_21B04
	-0.0049
	21B01_21B02
	-0.0046
	4.410
	4.408
	35

	tqs02a.Quench.070612140759.260
	34
	11937
	20
	-0.0057
	HcoilHcoil
	21B03_21B04
	-0.0064
	21B01_21B02
	-0.0048
	1.853
	1.853
	36

	tqs02a.Quench.070612152045.937
	35
	11252
	20
	-0.0084
	HcoilHcoil
	21B03_21B04
	-0.0092
	21B01_21B02
	-0.0069
	1.881
	1.882
	37

	tqs02a.Quench.070612172710.819
	36
	11777
	20
	-0.0063
	HcoilHcoil
	21B03_21B04
	-0.0073
	21B01_21B02
	-0.0056
	1.815
	1.813
	38

	tqs02a.Quench.070618140753.334
	 
	1516
	20
	0.0003
	WcoilGnd
	V1_TrigCvtB1
	-0.0003
	20A02_20A01
	0.0004
	1.818
	1.819
	 

	tqs02a.Quench.070618143844.917
	37
	11446
	20
	-0.0070
	HcoilHcoil
	21B03_21B04
	-0.0080
	21B01_21B02
	-0.0053
	1.820
	1.820
	39

	tqs02a.Quench.070618155056.289
	38
	11947
	20
	-0.0053
	HcoilHcoil
	21B03_21B04
	-0.0062
	21B01_21B02
	-0.0043
	1.895
	1.906
	40

	tqs02a.Quench.070618171826.086
	39
	11757
	20
	-0.0057
	HcoilHcoil
	21B03_21B04
	-0.0066
	21B01_21B02
	-0.0045
	1.900
	1.901
	41

	tqs02a.Quench.070618185329.392
	40
	11850
	20
	-0.0059
	HcoilHcoil
	21B03_21B04
	-0.0069
	21B01_21B02
	-0.0049
	1.886
	1.887
	42

	tqs02a.Quench.070618204435.298
	41
	11417
	20
	-0.0122
	HcoilHcoil
	21B03_21B04
	-0.0091
	21B01_21B02
	-0.0077
	1.866
	1.867
	43

	tqs02a.Quench.070619162136.084
	42
	12391
	20
	-0.0050
	HcoilHcoil
	21B03_21B04
	-0.0056
	21B01_21B02
	-0.0046
	1.854
	1.859
	44

	tqs02a.Quench.070619173320.354
	43
	12051
	20
	-0.0053
	HcoilHcoil
	21B03_21B04
	-0.0060
	21B01_21B02
	-0.0043
	1.931
	1.932
	45

	tqs02a.Quench.070619185157.071
	44
	11384
	20
	-0.0083
	HcoilHcoil
	21B03_21B04
	-0.0092
	21B01_21B02
	-0.0066
	1.911
	1.913
	46

	tqs02a.Quench.070619202645.177
	45
	11751
	20
	-0.0070
	HcoilHcoil
	21B03_21B04
	-0.0078
	21B01_21B02
	-0.0056
	1.891
	1.891
	48

	tqs02a.Quench.070619205921.684
	46
	11727
	20
	-0.0063
	HcoilHcoil
	21B03_21B04
	-0.0070
	21B01_21B02
	-0.0055
	2.069
	2.068
	49

	tqs02a.Quench.070619212304.332
	47
	12467
	10
	-0.0045
	HcoilHcoil
	20A08_20A07
	-0.0074
	20A06_20A05
	-0.0073
	2.173
	2.180
	50

	tqs02a.Quench.070619220625.464
	48
	11966
	20
	-0.0069
	HcoilHcoil
	20A08_20A07
	-0.0071
	20A06_20A05
	-0.0066
	2.949
	3.077
	51

	tqs02a.Quench.070620081502.510
	49
	11939
	20
	-0.0069
	HcoilHcoil
	21B03_21B04
	-0.0073
	21B01_21B02
	-0.0066
	4.440
	4.437
	52

	tqs02a.Quench.070620085746.697
	50
	11941
	20
	-0.0066
	HcoilHcoil
	21B03_21B04
	-0.0073
	21B01_21B02
	-0.0056
	4.445
	4.441
	53

	tqs02a.Quench.070620094054.329
	51
	11940
	20
	-0.0069
	HcoilHcoil
	21B03_21B04
	-0.0074
	21B01_21B02
	-0.0056
	4.441
	4.437
	54

	tqs02a.Quench.070620104514.523
	52
	11929
	20
	-0.0073
	HcoilHcoil
	21B03_21B04
	-0.0077
	21B01_21B02
	-0.0074
	4.448
	4.444
	55

	tqs02a.Quench.070620120733.533
	 
	1001
	20
	-0.6323
	HcoilHcoil
	V1_TrigCvtB1
	-0.0034
	21A08_21A07
	-0.0020
	4.458
	4.458
	56

	tqs02a.Quench.070620122618.997
	53
	11921
	20
	-0.0067
	HcoilHcoil
	21B03_21B04
	-0.0073
	21B01_21B02
	-0.0059
	4.451
	4.452
	57

	tqs02a.Quench.070620152411.289
	 
	1005
	20
	0.0021
	WcoilGnd
	V1_TrigCvtB1
	-0.0003
	23A05_23A06
	0.0010
	4.456
	4.453
	 

	tqs02a.Quench.070620171503.734
	 
	11410
	20
	-0.0024
	HcoilHcoil
	21A10_21A09
	-0.0036
	22B02_22B01
	-0.0024
	4.522
	4.536
	58

	tqs02a.Quench.070620182836.832
	 
	8006
	20
	-0.0130
	HcoilHcoil
	21A08_21A07
	-0.0112
	20A08_20A07
	-0.0111
	4.447
	4.505
	59

	tqs02a.Quench.070620190124.970
	 
	5007
	20
	-0.0372
	HcoilHcoil
	20A06_20A05
	-0.0393
	23B03_23B02
	-0.0385
	4.440
	4.460
	60

	tqs02a.Quench.070620193005.259
	 
	3007
	20
	-0.1187
	HcoilHcoil
	20A06_20A05
	-0.1179
	20A08_20A07
	-0.1179
	4.435
	4.448
	61

	tqs02a.Quench.070620200206.825
	 
	11414
	20
	-0.0064
	HcoilHcoil
	20B03_20B04
	-0.0031
	20B01_20B02
	-0.0029
	4.427
	4.453
	62

	tqs02a.Quench.070621075902.153
	 
	8004
	20
	-0.0171
	HcoilHcoil
	20A06_20A05
	-0.0150
	20A08_20A07
	-0.0150
	4.426
	4.427
	63

	tqs02a.Quench.070621082344.072
	 
	5002
	20
	-0.0441
	HcoilHcoil
	21A06_21A05
	-0.0435
	23B03_23B02
	-0.0428
	4.423
	4.418
	64

	tqs02a.Quench.070621084451.523
	 
	3004
	20
	-0.1334
	HcoilHcoil
	22A02_22A03
	-0.1260
	23B03_23B02
	-0.1259
	4.432
	4.444
	65

	tqs02a.Quench.070621093553.536
	 
	10009
	20
	-0.0193
	HcoilHcoil
	23A09_23A10
	-0.0195
	23A07_23A08
	-0.0169
	4.416
	4.413
	66

	tqs02a.Quench.070621100130.437
	 
	8008
	20
	-0.0507
	HcoilHcoil
	23A09_23A10
	-0.0463
	23A07_23A08
	-0.0417
	4.430
	4.426
	67

	tqs02a.Quench.070621102520.937
	54
	11930
	20
	-0.0083
	HcoilHcoil
	21B03_21B04
	-0.0084
	21B01_21B02
	-0.0074
	4.425
	4.424
	68
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Figure 2.2.  Quench history during training at 4.5K, at 1.9K, and during temperature dependence study. The marker of each quench shows the coil where it started.

3. Quenches at temperature between 1.9 and 4.5K


Three quenches (#46 to #48) were performed during magnet warm up from 1.9K to 4.5K. It should be noted that the magnet temperature was not very uniform when these quenches were performed. Quenches 47 and 48 occurred in coil 20.  Ramp 47 started at 40 A/s up to10000 A and continued up to quench at 10 A/s. The quench current (12467 A) was the highest ever reached over the whole test.   
4. Ramp Rate Dependence

[image: image14.png]



Ramp rate dependence studies at 4.5K were performed on June 8th and 9th. Current ramp rate was varied from 5A/s to 120A/s. Results are shown in Figure A. Quench current decreases with increasing ramp rate. There were two ramps done at 5A/s rate, at the beginning and at the end of ramp rate study. During this study we did not reproduce the highest quench current (12270A) previously reached with regular ramp rate (20A/s) at 4.5K. 

Fig.4.1. Ramp rate dependence of magnet quench current at 4.5K. The highest quench current previously reached at 4.5K is also shown (square marker).

5. Protection Heater studies


Protection heater studies were performed at 4.5K after the magnet training was completed at 1.9K temperature. In the TQS02a magnet 2 strip heaters, connected in series, were mounted on the outer layer of each coil (each heater covered one side of the outer layer). Two Heater Firing Units (HFU) were configured for 4.8mF capacitance, each connected to two coil strip heaters in parallel. One HFU was manually fired with the magnet at a constant current to initiate a quench, while second HFU was discharged as a protection heater by the system when the quench was detected. HFUs delay was set to 0ms. HFU1 in a test mode was connected to the strip heaters on coils 20 and 21. Heater studies were performed at 300V and 400V HFU capacitor voltages. Protection heater delays are shown in Figures 5.1 and 5.2. Full markers show the delay to quench start ( = |firing time – quench onset time|). Open markers show the delay to quench detection ( = |firing time|). The delay to quench detection depends on the detection threshold (3 V).
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Fig.5.1. Protection heater delay at different current and different HFU capacitor voltage. Full markers show the delay to quench start; open markers show the delay to quench detection (affected by the high threshold)
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Fig.5.2. Detail of previous picture showing delays at high current.
6. Spot Heater study

Spot heater was mounted on the internal layer of each coil. Initial test of the Heater Firing Units, when we tried to fire all spot heaters together with the protection strip heater, and later the spot heater studies confirmed that spot heater induced quenches were observed only in two out of four coils: 23 and 21. 

Spot heater study was done at 4.5K temperature. HFU1 and HFU2 connected to the strip heaters were set in a protection mode with 200V capacitor voltage and 0ms delay. HFU3 was connected to all spot heaters in parallel. Spot heaters were manually fired at 10000A and 8000A magnet current (spot heater capacitor voltage was 40V and 50V respectively). Detection delay time ( = |quench onset time|) was measured as 19.6ms at 10000A and 46.5ms at 8000A. MIITs were 5.3 at 10000A, and 6.0 at 8000A. In both cases first quenching segment was observed in coil 23.

7. Strain gauge results


Coils 20,21,22,23 were used in TQS02a, having for the first time Titanium islands instead of Bronze. Similar to previous coils each coil had 3 strain gauges,: two gauges were attached to the inner layer island at the magnet center measuring azimuthal and axial strain and a single axial gauge was placed near the lead end. The gauges where thermally compensated by gauges mounted on stress-free titanium element. Fully compensated strain gauges were used on the shell and the axial tie rods. Measured strain “ε” in two principal directions “z, θ” (and no shear) were converted into stress “σ” using the relationships below with the Modulus, and Poisson ratio for titanium (islands) and aluminum (shell):
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A comparison of stress in the structure and coils between TQS01,b,c and TQS02a is shown in the table below.

	 
	TQS01
	TQS01b
	TQS01c
	TQS02a

	Maximum current (A)
	10602  (4.4K)

11019  (3.2K)
	9932  (4.4K)
	9570  (4.4K)

10521(1.9K)

9989  (4.4K)
	12269 (4.4K)

12463 (1.9K)

11935 (4.4K)

	Iss (%)
	87% (4.4K)
	82% (4.4K)
	80-82% (4.4K)

80% (1.9K)
	

	Shell cold (MPa) -t
	+152
	+158
	+142
	+158

	Shell cold (MPa) -z
	+143
	+140
	+137
	+140

	Rods cold (MPa) -z
	+113
	+116
	+148
	+118

	Island cold (MPa) -t
	-198
	-202
	-162
	-142

	Island cold (MPa) -z
	+34
	+34
	+39
	-87


Many more plot files can be found at:

http://supercon.lbl.gov/caspi/download/TQS02a/
The measured strain or stress during the entire test is shown in the following figures: 


[image: image6]
A typical measured stress of coil 21 during cool-down and warm-up is shown above.

Coils 20,22, and 23 have shown similar behavior. 
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[image: image20.jpg]TQS02a - Warm-up, 06-04-2007
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[image: image21.jpg]TQS02a - cooldown June 3. 2007
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[image: image24.jpg]TQS02a - Peak current I=12463 A at 2.2K 06-19-2007
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Axial strain in the island center (see below). The strain in coil 23 developed an “odd” offset below 10K and its absolute value can not be trusted.
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Axial strain near the magnet “ends” (above)
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8. Quench Antenna Data
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A quench antenna was used during training at 4.5 and 1.9K. The “KEK/HGQ” quench antenna consists of three stationary coil segments, each 0.35 m long and separated by 0.105 m long couplings. Each coil is made with four windings that are sensitive to normal and skew sextupole and octupole magnetic flux changes, at a radius of 23 mm. The probe was positioned in the bore of the magnet so that the second antenna coil, C2, was centered on the magnet coil center. Data analysis showed that windings in C2 recorded flux change signals almost for all quenches, while C1 windings recorded signals for most quenches at 1.9K. Only few signals were recorded in C3. Figure 9.1 shows for every training quench the difference between the time of the first signal in the quench antenna coils (in all windings of C1, C2 and C3) and the time of the quench start according to voltage taps data. This difference is within few msec with very few exceptions. Therefore almost all training quenches started in the magnet body (mostly close to the lead end from quench # 27). Quench antenna was not installed for the quenches 31 and 32 (in preparation to the magnetic measurements).

Figure 9.1  Difference between start of signal in quench antenna coils, and in voltage taps during training.
9.  RRR measurement

Estimates of RRR in TQS02a coil segments have been made using data captured during the final warm up of the magnet. We started warming the magnet up at about 6:00pm on June 21st reaching 19K temperature at 11:00am on June 22nd and the room temperature (302K) at about 10:00am on June 29th, as shown in Fig.10.1.

Voltages across “fixed” (used for quench protection) and “configurable” (used for quench onset location) voltage tap segments were monitored by the Pentek data loggers, while a current of alternating polarity, +/- 10A, was put through the magnet. We used the RRR-configuration of the amplifier gain for the voltage tap segments (i.e. configuration with increased gains for the “fixed” and “configurable” voltage tap segments). Due to underestimated coil resistance in the configuration file enlarged amplifier gains were set in the RRR-configuration. As a consequence some of the configurable VT signal voltages reached the 5V saturation level by noon of June 26 when magnet was at 180K. To keep the gains unchanged for RRR-measurement we reduced the Kepco trim current from +/- 10A to +/- 2.5A.
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Data for all segments are shown in Fig.10.2 and Table 10-I. RRR of inner and outer coil layers are shown in Fig.10.3.

Fig.10.1: Test stand temperatures during the magnet warm up
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Fig.10.2: RRR data for different voltage tap segments and coils
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Fig.C: 10.3 of inner and outer coil layers

	 
	Coil 20
	 
	 
	Coil 21
	 
	 
	Coil 22
	 
	 
	Coil 23
	 
	 

	 
	R(19K)
	R(300K)
	RRR
	R(19K)
	R(300K)
	RRR
	R(19K)
	R(300K)
	RRR
	R(19K)
	R(300K)
	RRR

	B12.SnTi
	 
	0.387
	 
	 
	0.384
	 
	 
	0.8456
	 
	 
	0.38262
	

	B23.Omt
	0.413
	75.81
	183.56
	0.423
	75.87
	179.36
	0.34
	75.301
	221.47
	0.335
	75.8413
	226.39

	B34.OLS
	0.0115
	2.08
	180.87
	0.0134
	2.089
	155.90
	0.00925
	2.0534
	221.99
	 
	1.12396
	 

	B45.ORE
	0.002715
	0.465
	171.27
	0.002815
	0.4694
	166.75
	N/A
	N/A
	N/A
	 
	1.01212
	 

	B56.ORS
	0.0109
	1.912
	175.41
	0.0113
	1.9217
	170.06
	0.0093
	1.8906
	203.29
	0.00915
	1.92755
	210.66

	B6A10.Ramp
	0.0157
	1.17
	74.52
	0.0183
	1.1494
	62.81
	 
	0.2009
	 
	0.015
	1.14665
	76.44

	A80.IRS+RE
	0.0097
	1.703
	175.57
	0.0098
	1.6998
	173.45
	0.0075
	1.6204
	216.05
	0.0083
	1.7011
	204.95

	A68.ILS+LE
	0.0145
	2.453
	169.17
	0.01475
	2.4436
	165.67
	0.011
	2.4013
	218.30
	0.0115
	2.4801
	215.66

	A56.T2-5
	0.1095
	20.122
	183.76
	0.109
	20.086
	184.28
	0.0884
	20.0902
	227.26
	0.0888
	20.0864
	226.19

	A45.T6
	0.0253
	5.246
	207.35
	0.0287
	5.2498
	182.92
	N/A
	N/A
	N/A
	0.0241
	5.40218
	224.17

	A34.T7Rs
	0.0114
	2.121
	186.05
	0.0114
	2.123
	186.23
	 
	0.1053
	 
	N/A 
	N/A
	N/A 

	A23.Imt
	0.364
	68.422
	187.97
	0.362
	68.443
	189.07
	0.295
	68.3712
	231.77
	0.316
	70.331
	222.57

	A12.SnTi
	 
	0.371
	 
	 
	1.667
	 
	 
	0.3688
	 
	 
	0.036351
	 


Table 10-I: RRR data for all segments

10.  Quench origin location

Time-of-flight quench-origins were calculated for several quenches during the initial training of TQS02, using the following three times: quench-onset, 1st exit and 2nd-exit (when available).  The time-of-flight distance assumed the known V-tap locations and equal quench-propagation speeds for both quench-fronts. If the time of the 2nd quench-front’s exit was not visible (e.g., when the V-tap DAQ was blinded by the dump-transient voltage) the following quench-speeds were assumed: 20m/s (inner layer), and 10m/s (outer layer).  The following quench-origins were analyzed: Q1,2,3,4,7,8,10,11,15,17,25, 26,27, as indicated in the table below, plotted on a Theta/Z-scaled version of the two pole-turns (Fig. 10.1).


[image: image8.emf]TQS02 1st 4.5K Training Yplot Xplot

Q## CoilQ-O.Ref.Seg Y(QO) Z.near.tapLref.seg ToF L.ToF Z.ToF

(#) (ID)(ID) (mm) (mm) (mm) (ratio) (mm.rel) (mm)

Q1 21 A10B6 (Ramp) -6.00 -230.0 352 0.23 80 -310.0

Q2 21 B4B5 (ORE) -6.00 326.6 135 0.50 67 393.9

Q3 20 B4B5 (ORE) 6.00 326.6 135 0.47 64 390.1

Q4 20 A8A10 (IRS+RE) -9.08 0.0 499 0.37 182 316.2

Q5 21 B3B4(ORS)+B2B3 (Omt) -26.51 0.0 900 #VALUE!#VALUE! #VALUE!

Q6 21 B3B4(ORS)+B2B3 (Omt) -26.51 -230.0 352 #VALUE!#VALUE! #VALUE!

Q7 22 A8A9 (IRE) 9.08 314.6 184 1.10 202 348.0

Q8 20 A6A8 (ILS+LE) 9.08 314.6 713 0.06 42 273.0

Q9 20 A6A8 (ILS+LE) 9.08 314.6 713 #VALUE!#VALUE! #VALUE!

Q10 20 A6A8(ILS+LE) 9.08 314.6 713 0.20 144 170.6

Q11 20 A6A8(ILS+LE) 9.08 314.6 713 0.24 174 140.2

Q12 20 A6A8(ILS+LE) 9.08 314.6 713 #VALUE!#VALUE! #VALUE!

Q13 20 A6A8(ILS+LE) 9.08 314.6 713 #VALUE!#VALUE! #VALUE!

Q14 20 A6A8(ILS+LE) 9.08 314.6 713 #VALUE!#VALUE! #VALUE!

Q15 20 A6A8(ILS+LE) 9.08 314.6 713 0.39 279 35.6

Q16 20 A6A8(ILS+LE) -6.00 -230.0 713 #VALUE!#VALUE! #VALUE!

Q17 21 B2B3 (Omt) -6.00 314.6 900 0.19 734 1048.3

Q18 21 TiTi-splice (20i21o) -6.00 -230.0 352 #VALUE!#VALUE! #VALUE!

Q19 21 B3B4(ORS)+B2B3 (Omt) -6.00 -230.0 352 #VALUE!#VALUE! #VALUE!

Q20 21 B3B4(ORS)+B2B3 (Omt) -6.00 -230.0 352 #VALUE!#VALUE! #VALUE!

Q21 21 B3B4(ORS)+B2B3 (Omt) -6.00 -230.0 352 #VALUE!#VALUE! #VALUE!

Q22 21 B3B4(ORS)+B2B3 (Omt)

Q23 21 B3B4(ORS)+B2B3 (Omt)

Q24 21 B3B4(ORS)+B2B3 (Omt)

Q25 21 B3B4(ORS)+B2B3 (Omt) -26.51 326.58 557 0.44 247 79.8

Q26 21 B3B4(ORS)+B2B3 (Omt) 26.5 -230.0 557 0.04 23 -207.4

Q27 0 0 -26.5 326.6 556.6 0.47 259 67.6
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Fig. 10.1: Quench-origin plot for some of TQS02’s early training quenches.  Refer to the table to identify the coil.  The first three training quenches originated in the outer layer ends, close to its transit across the inner pole-island. Middle training quenches occurred in the inner pole turn straight-sections.  4.5K plateau quenches always had multiple starts in the outer layer.  The first onset occurred near the middle of the lead-in side (bottom of plot) a second pole-turn onset originated shortly later just inside the V-tap demarcating the start of the interlayer “Ramp” segment (top left in plot).

11. Magnetic Measurements
The field quality magnetic measurements were made with the VMTF vertical drive system and LHC/EMS rotating harmonic coil readout cart. Several data sets were captured:  warm z-scan before cool down, z-scans at 4.5 K and 1.9K. A full cold measurement program is described below. A 0.1 m long tangential probe, with 2 dipole, 2 quadrupole and 1 tangential windings, was utilized. This probe was specially built for these measurements with a radius of 2.17 cm, optimized to the warm finger ID. The positive direction of the z-axis for the scans is pointing from the magnetic center to the lead end, from which the probe was inserted. Each measurement (e.g., at one z-position) contains data from at least 25 full rotations of the probe, and z-scans steps were equal to the length of the probe. 


The cold magnetic measurement program at 4.5 and 1.9 K is consisted of the following measurements: 

a. Z-scans at 4.5 K:  6.5, 8.0 and 10.5 kA

b. Z-scans at 1.9 K: 12.3 Tm/m (LHC injection, estimated to be 0.583 kA), 100 Tm/m (estimated to be 5.15kA). A measurement at high current (~Iqmax– 0.6kA) was not performed at 1.9 K. 

c. Eddy current loops:  20 40 and 80 A/s up to 10 kA with the  probe  positioned in the center of the magnet

d. Dynamic effects measurement, which included a current accelerator profile, similar to the one used in LHC MQXB quads (15 min. duration of the injection plateau and the probe positioned in the center of the magnet).

All magnetic measurement results are presented at 17 mm reference radius, the official radius adopted for LHC.  A detailed magnetic measurements summary is posted at the following URL:

HTTP://tdserver1.fnal.gov/velev/magnets/web/magnets/TQS02/TQS02a_mag_meas.html

Table 11.1 summarizes the quadrupole strength (T*m/m) and transfer function (TF) versus the excitation current, measured when the probe was positioned at the center of the magnet body (z=0 m). The 16% degradation of the TF at high currents is expected due to the iron saturation.

Fig. 11.1 shows the TF versus z coordinate profiles at 0.58, 5.15 and 10.5 kA. The integral magnetic lengths are calculated to be 0.712, 0.723 and 0.735 m at these currents.

	Requested Current (A)
	-10
	10
	583
	4000
	5155
	10000

	Measured Current (A)
	-10.81
	10.80
	583.84
	3997.74
	5152.42E
	9995.80

	Field (T*m/m)
	0.2336
	0.2336
	12.48
	83.92
	104.58
	184.92

	TF (T/kA)
	21.71
	21.62
	21.38
	20.99
	20.29
	18.50


Table 11.1 Strength and TF at different currents in the body of the magnet
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Figure 11.1. The magnet TF versus z coordinate at 0.583, 5.15 and 10.0 kA.


Table 11.2 summarizes the harmonics at injection (0.583 kA) and maximum measured current (10.5 kA), averaged over the magnet (left) and for the center body position (right). In general, the field harmonics are in the order of several units. The b5 and b6 at injection are observed to be relatively large, ~ 10 units, similar to TQS01c.

Table 11.2. TQS02 body and average harmonics at different currents

	
	Average
	Average
	Body only
	Body only

	Multipole(units)
	Injection
	10.5 kA
	Injection
	10.5kA

	b_3
	1.71E+00
	8.50E-01
	1.90E+00
	6.16E-01

	b_4
	-1.77E-03
	4.51E-01
	5.14E-02
	5.66E-01

	b_5
	7.75E+00
	-3.69E-01
	7.54E+00
	-7.40E-01

	b_6
	-1.29E+01
	1.72E+00
	-1.29E+01
	1.85E+00

	b_7
	-2.88E-03
	9.83E-03
	1.11E-02
	2.37E-02

	b_8
	-6.73E-04
	-2.15E-02
	2.31E-03
	-1.92E-02

	b_9
	-7.62E-02
	2.29E-02
	-9.43E-02
	1.12E-02

	b_10
	1.03E-01
	-1.25E-02
	1.17E-01
	-6.81E-03

	a_3
	3.49E-01
	2.46E-01
	5.37E-01
	4.04E-01

	a_4
	-2.15E+00
	1.13E+00
	-1.99E+00
	1.44E+00

	a_5
	4.40E+00
	-2.30E-01
	3.94E+00
	-7.49E-01

	a_6
	4.49E-01
	1.07E-01
	3.62E-01
	9.59E-02

	a_7
	-3.79E-02
	-2.50E-02
	-4.78E-02
	-4.20E-02

	a_8
	6.43E-03
	-1.37E-02
	3.12E-02
	2.29E-03

	a_9
	-3.09E-02
	9.25E-03
	-4.34E-02
	6.34E-04

	a_10
	2.55E-03
	5.24E-03
	2.96E-03
	3.56E-03


Figure 11.2 shows the dodecapole versus time. The current profile used in this measurement was derived from the profile of production inner triplet LHC quadrupole (LQXB) measurements. The duration of the injection porch was set to 15 min at 12.8 T, accordingly to the LHC specifications. One can observe that the b6 decay and snapback, which are commonly observed in NbTi magnets, are not present (see the time interval from ~700 to ~1600 s).


Current loops at 20, 40 and 80 A/s for TQS02 quadrupole have been executed. The b6 difference between the ramp rate loops is small, indicating small or negligible eddy current effect on the hysteresis loop, similar to what was observed in TQS01c measurements. The b6 hysteresis loops are shown in Figure 11.3. 
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Figure 11.2. Dodecapole (b6, in units) versus time (s): current profile simulates an accelerator operation.
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Figure 11.3. Dodecapole (b6) versus excitation current at different ramp rate 20 (red), 40 (green) and 80 (blue) A/s.
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Trn-02a

		TQS01b						Quench Record

		Geom.		Bfield		Coils		Cond.		Bore		DAQ		Nchn		Ioffset		Iss		Bss		Bss/Iss																																																										Nturns		R(40K)		dL/turn		dR/dL				dV/dt.avg		Plot/limits		dB/dt(T/min)=(dB(T)/dI(kA))*(dI/dt(s))*60/1000

		CosTheta		quad		(ID+to-)		NbSn		(mm)		(ID)		(#)		(A)		(kA)		(T,max)		(Tesla/kA)														ToF(i.e., uniform speed)						dV/dt-ToF																																						(turns/coil)		(mOhm/coil)		(cm.avg)		(uOhms/cm)				(V/s/pair)		Bss.16		dB/dt.plot		Iss.16

						TQ23				90		8212		1		0		13		12.7851239669		0.9835														Time-of-Flight						dV/dt-weighted time-of-flight																																						34		44		200		6.4706				50		12.7851239669		0		13

						TQ20						8212		32		0																				(t1-t0)/(t1+t2-2*t0)						(dV/dt01)/2*(t1-t0)/((dV/dt01)*(t1-t0)+(dV/dt12)*(t2-t1))																																								??										12.7851239669		30		13

						TQ21																																				(dV/dtmn)=average dV/dt during the m-n time-interval

						TQ22																																				Uniform speed (2:1) gives ToF

		TQS02a: All Quenches																																																												Distributions								ILE		ILS		IRE		IRS		Ramp

		Rmp		File		Date		Time		Tbath		dI/dt)		Iq (32)		Iq.		Iq/Iss		MIITS		Q-coil		Q-Seg #1		Exit-1		Exit-2		t0		t1		t2		TOF		dV/dt01		dV/dt12		dV/dt-ToF		Quench.Origin		Q-Seg #2		Exit-1		Exit-2		t0		t1		t2		TOF		Delay		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		LHe		Quench		Q-trig		Q-trig		Qprop		Qprop		dV/dt/pair		Nstrt		Tav.R.end		Comment

		#		(ID)		m-d		hh:mm		(K)		(A/s)		(A)		(kA)		(ratio)		(miits)		(#)		(seg.ID)		(VT-ID)		(VT-ID)		(ms)		(ms)		(ms)		(ratio)		(V/s)		(V/s)		(frac.)		(Layer-coords)		(seg.ID)		(VT-ID)		(VT-ID)		(ms)		(ms)		(ms)		(ratio)		(ms)		C23		C20		C21		C22		A6A7		A6		A8A9		A9		A10		(%mag)		(FFC#)		(mV)		(type)		(V/s)		(V/s,1ms)		(V/s)		(1ms)		(K)		(text)										Test Problems

		1		SH01		5-Jun		15:20		4.45		0		8000		8.000		0.615						Min P-Htr #2 at 3kA																		0.00																		na		0		0		0		0		0		0		0		0		0								SS		155		160				3		104												1		Inverted signals

		2		SH02		5-Jun		15:51		4.45		0		8000		8.000		0.615						Min P-Htr #1 at 3kA																		0.00																				0		0		0		0		0		0		0		0		0																														2		Can't locate Q-origins (saturated signals)

		3		SH03		5-Jun		16:24		4.45		0		8000		8.000		0.615																																																																																										3		Can't locate Q-origins (early dump)

		4		Q1		5-Jun		18:50		4.45		20		9902		9.902		0.762				21		A10B6 (Ramp)		B6		(A10)		-16.0		-11.0		1.0		0.23						0.00		LE Outer-layer Ramp		A5A6 (T2-5)		na		na		-9.5		na		na		0.00		6.5		0		0		0.7616923077		0		0		0		0		0		0.7616923077				ShortedTrig		na		na		155		160				2		104												4		Can't cool below 4.3K (mysterious LRP noise)

		5		Q2		6-Jun		9:50		4.45		20		10321		10.321		0.794				21		B2B3 (Omt)												0.00						0.00		RE Outer-layer T2+		B4B5		B4		B5		-10		-5.5		-5.5		0.50		-5.5		0		0		0.7939230769		0		0		0		0		0		0								na		155				30		2														5		Can't cool to 1.9K rapidly ("Chiller" broken)

		6				6-Jun				4.45														F-J False Alarm																																																																																				6		Display is slow and requires many repetitive actions (display software (no "memory").

		7		Q3		6-Jun		11:05		4.45		20		11160		11.160		0.858		5.36		20		B2B3 (Omt)												0.00						0.00		RE Outer-layer T2+		B4B5		B5		B4		-7.3		-4		-3.6		0.47		-7.3		0		0.8584615385		0		0		0		0		0		0		0				2		37		na		125		500		100		1														7		Unreliable display software (crashes mysteriously)

		8		Q4		6-Jun		11:55		4.45		20		11440		11.440		0.880				20		A8A10 (IRS+RE)		A8		A8		-9.0		-1.5		4.0		0.37						0.00				A6A8						-6.6								2.4		0		0.88		0		0		0		0		0		0		0				3		??		na		250		300		34		9														8		Cumbersome to set scales (bizarre, arkane menus)

		9		Q5		6-Jun		12:33		4.45		20		11575		11.575		0.890		4.5		21		B3B4(ORS)+B2B3 (Omt)		(B3)		(B4)		-11.0		sat		sat		0.00						0.00		Outer LS ???		B5B6		B6		B5		-3.5		-2.7		???				7.5		0		0		0.8903846154		0		0		0		0		0		0				1		6		na		256		360		50		7				208T/m		1st quench above previous record								9		Gain Mistakes (cumbersome signal names)

		10		Q6		6-Jun		14:02		4.45		20		10633		10.633		0.818				21		B3B4(ORS)+B2B3 (Omt)		(B3)		(B4)		-17.6		sat		sat		0.00						0.00		Outer LS ???		B5B6		B6		B5		-2.8		-2.4		???		0.00		14.8		0		0		0.8179230769		0		0		0		0		0		0				3		3		na		140		140		35		4														10		Slow Q-recognition (unable to set QDC-threshold,dynamicly)

		11		Q7		6-Jun		14:37		4.45		20		11637		11.637		0.895				22		A8A9 (IRE)		A9		A8		-12.6		0.0		-13.7		1.10						0.00										-5.0		??				0.00		7.6		0		0		0		0.8951538462		0		0		0.8951538462		0		0				100		12.0		Slip		125		150		50		3														11		Current decay (No ability to delay phaseback)

		12		Q8		6-Jun		11:58		4.45		20		11599		11.599		0.892				20		A6A8 (ILS+LE)		A8		B6		-8.6		-6.0		33.4		0.06						0.00										-8.4						0.0		0.2		0		0.8922307692		0		0		0		0.8922307692		0		0		0										110		100		50		2														12		Cant see quench onset (Labview wont go high enough, no operator)

		13		Q9		6-Jun		12:17		4.45		20		11126		11.126		0.856				20		A6A8 (ILS+LE)		??		??		-13.6		??		0.0		0.00						0.00										-6.8						0		6.8		0		0.8558461538		0		0		0		0.8558461538		0		0		0				13		8.0		Slip		95		110				2

		14		Q10		6-Jun		16:11		4.45		20		11846		11.846		0.911				20		A6A8(ILS+LE)		A8		A6		-8.5		0.5		27.1		0.20						0.00										-8.0								0.5		0		0.9112307692		0		0		0		0.9112307692		0		0		0				18		2.5		Slip		310		490		60		12

		15		FJ		6-Jun		16:00		4.45		20		2000		2.000		0.154				F-J false alarm		F-J false alarm																		0.00																		0.0		0		0		0		0		0		0		0		0		0								Slip		125		500		100		5

		16		Q11		6-Jun		16:32		4.45		20		11495		11.495		0.884				20		A6A8(ILS+LE)		A8		A6		-10.9		0.0		22.8		0.24						0.00		0.00		0						-6.2								4.7		0		0.8842307692		0		0		0		0.8842307692		0		0		0										140		160				3

		17		Q12		6-Jun		17:15		4.45		20		11700		11.700		0.900				20		A6A8(ILS+LE)		A8		A6		-5.5		??		??		0.00						0.00		RE Outer-layer T2+		0						-9.0								-3.5		0		0.9		0		0		0		0.9		0		0		0				9		840		Slip		175		170				3

		18		Q13		6-Jun		18:02		4.45		20		11563		11.563		0.889				20		A6A8(ILS+LE)		A8		A6		-7.5		??		??		0.00						0.00		0.00		0						-6.6								0.9		0		0.8894615385		0		0		0		0.8894615385		0		0		0										800		500				10

		19		Q14		6-Jun		18:25		4.45		20		11696		11.696		0.900				20		A6A8(ILS+LE)		A8		A6		-6.8		??		??		0.00						0.00		0.00		0						-6.5								0.3		0		0.8996923077		0		0		0		0.8996923077		0		0		0				17		0		SS				900				18

		20		Q15		6-Jun		19:00		4.45		20		11802		11.802		0.908				20		A6A8(ILS+LE)		A8		A6		-7.0		2.0		7.0		0.39						0.00		0.00																7.0		0		0.9078461538		0		0		0		0.9078461538		0		0		0										400		500				10

		21		Q16		6-Jun		19:36		4.45		20		11710		11.710		0.901				20		A6A8(ILS+LE)		A8		A6		na		na		na		0.00						0.00		na																0.0		0		0.9007692308		0		0		0		0.9007692308		0		0		0										27		40		40		1		85

		22		Q17		7-Jun		8:29		4.45		20		12069		12.000		0.923				21		B2B3 (Omt)		A8		A6		-7.0		-5.0		1.8		0.19						0.00		0.00																7.0		0		0		0.9230769231		0		0		0		0		0		0										310		310		103		3

		23		Q18		7-Jun		9:48		4.45		20		12269		12.269		0.944		10.07		21		TiTi-splice (20i21o)		21B1		20A1		-30.0		-6.0		??		0.00						0.00		0																30.0		0		0		0.9437692308		0		0		0		0		0		0

		24		Q19		7-Jun		10:32		4.45		20		11378		11.378		0.875				21		B3B4(ORS)+B2B3 (Omt)		??		??		-11.2		0delay		0delay		0.00						0.00		0		B5B6		B6		B5		-2.3		-1.8						8.9		0		0		0.8752307692		0		0		0		0		0		0

		25		Q20		7-Jun		11:10		4.45		20		11970		11.970		0.921				21		B3B4(ORS)+B2B3 (Omt)		??		??		-8.3		Sat		Sat		0.00						0.00		0		B5B6		B6		B5		-2.3		-1.5						6.0		0		0		0.9207692308		0		0		0		0		0		0

		26		Q21		7-Jun		11:46		4.45		20		12162		12.162		0.936				21		B3B4(ORS)+B2B3 (Omt)		??		??		-5.2		Sat		Sat		0.00						0.00		na		B5B6		B6		B5		-1.6		-1.0						3.6		0		0		0.9355384615		0		0		0		0		0		0

		27		Q22		7-Jun		12:16		4.45		20		12146		12.146		0.934				21		B3B4(ORS)+B2B3 (Omt)		??		??		-5.9		Sat		Sat		0.00						0.00		0		B5B6		B6		B5		-1.8		-1.0						4.1		0		0		0.9343076923		0		0		0		0		0		0

		28		Q23		7-Jun		13:51		4.33		20		12103		12.103		0.931		5.7		21		B3B4(ORS)+B2B3 (Omt)		??		??		???		Sat		Sat		0.00						0.00																		0.0		0		0		0.931		0		0		0		0		0		0

		29		Q24		7-Jun		16:34		4.45		20		12105		12.105		0.931				21		B3B4(ORS)+B2B3 (Omt)		??		??		-6.0		DumpB				0.00						0.00																		6.0		0		0		0.9311538462		0		0		0		0		0		0

		30		Q25		7-Jun		17:29		4.45		20		12071		12.071		0.929		6.9		21		B3B4(ORS)+B2B3 (Omt)		B4		B3		-5.8		4.0		6.5		0.44						0.00		Outer LS		B56		B6		B5		-1.9		-1.3		12.3		0.04		3.9		0		0		0.9285384615		0		0		0		0		0		0

		31		Q26		8-Jun		10:15		4.45		5		12048		12.048		0.927				21		B3B4(ORS)+B2B3 (Omt)		B4		B3		-6.0		3.4		4.8		0.47						0.00		Spot heater																6.0		0		0		0.9267692308		0		0		0		0		0		0

		32		Q27		8-Jun		10:55		4.45		40		11960		11.960		0.920														-14.0		20.8		-2.059						0.00		VT-A9 slip																0.0		0		0		0		0		0		0		0		0		0

		33		S28		8-Jun				4.45		40				0.000		0.000														-9.8		24.2		-0.681						0.00		Spot heater																0.0		0		0		0		0		0		0		0		0		0

		34		S29		8-Jun				4.45		40				0.000		0.000														-9.4		20.4		-0.855						0.00		Spot heater																0.0		0		0		0		0		0		0		0		0		0

		35		S30		8-Jun				4.45		40				0.000		0.000														-10.0		25.0		-0.667						0.00		Spot heater																0.0		0		0		0		0		0		0		0		0		0

		36		S31		8-Jun				4.45		40				0.000		0.000														-10.0		26.0		-0.625						0.00		Spot heater																0.0		0		0		0		0		0		0		0		0		0

		37		S32		8-Jun				4.45		40				0.000		0.000														-10.0		25.0		-0.667						0.00		Spot heater																0.0		0		0		0		0		0		0		0		0		0

		38		S33		8-Jun				4.45		40				0.000		0.000														-10.0		25.0		-0.667						0.00		Spot heater																0.0		0		0		0		0		0		0		0		0		0

		39		S34		8-Jun				4.45		40				0.000		0.000														-10.0		26.5		-0.606						0.00		Spot heater																0.0		0		0		0		0		0		0		0		0		0

		40		P35		14-Nov				4.45		0		12103.00		12.103		0.931				7 or 8		B2B3 (Omt)												0.00						0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		41		Q36		14-Nov				4.45		13000				0.000		0.000				7 or 8		B2B3 (Omt)												0.00						0.00		PS-full-on																0.0		0		0		0		0		0		0		0		0		0

		42		P37		14-Nov				4.45		0				0.000		0.000				7 or 8		B2B3 (Omt)												0.00						0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		43		P38		14-Nov				4.45		0				0.000		0.000				7 or 8		B2B3 (Omt)												0.00						0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		44		P39		14-Nov				4.45		0		delayed off		0.000		0.000				7 or 8		B2B3 (Omt)						T-shock: recog.delay+OV.fail+new.PS.op						0.00						0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		45		P40		14-Nov				4.45		0				0.000		0.000				7 or 8		B2B3 (Omt)												0.00						0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		46		P41		14-Nov				4.45		0				0.000		0.000				7 or 8		B2B3 (Omt)												0.00						0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		47		P42		14-Nov				4.45		0				0.000		0.000				7 or 8		B2B3 (Omt)												0.00						0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		48		P43		14-Nov				4.45		0				0.000		0.000				7 or 8		B2B3 (Omt)												0.00						0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		49		P44		14-Nov				4.45		0				0.000		0.000				7 or 8		B2B3 (Omt)												0.00						0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		50		P45		14-Nov				4.45		0				0.000		0.000				7 or 8		B2B3 (Omt)												0.00						0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		51		P46		14-Nov				4.45		0				0.000		0.000				7 or 8		B2B3 (Omt)												0.00						0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		52		P47		14-Nov				4.45		0				0.000		0.000				7 or 8		B2B3 (Omt)												0.00						0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		53		P48		14-Nov				4.45		0				0.000		0.000				7 or 8		B2B3 (Omt)												0.00						0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		54		P49		14-Nov				4.45		0				0.000		0.000				7 or 8		B2B3 (Omt)												0.00						0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		55		P50		14-Nov				4.45		0				0.000		0.000				7 or 8		B2B3 (Omt)												0.00						0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		56		P51		14-Nov				4.45		0				0.000		0.000				7 or 8		B2B3 (Omt)												0.00						0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		57		P52		14-Nov				4.45		0				0.000		0.000				7 or 8		B2B3 (Omt)												0.00						0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		58		P53		14-Nov				4.45		0				0.000		0.000				7 or 8		B2B3 (Omt)												0.00						0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		59		S54		14-Nov				4.45		0				0.000		0.000				0		0		0.000		0.000		-51.6		-48.6		-15.6		0.077						0.00		Spot heater																51.6		0		0		0		0		0		0		0		0		0

		60		S55		14-Nov				4.45		0				0.000		0.000				0		0		0		0		-13		-9.7		25.2		0.080						0.00		Spot heater																13.0		0		0		0		0		0		0		0		0		0

		61		S56		14-Nov				4.45		0				0.000		0.000				0		0		0		0		-13.1		-9.6		26.8		0.081						0.00		Spot heater																13.1		0		0		0		0		0		0		0		0		0

		62		S57		14-Nov				4.45		0				0.000		0.000				0		0		0		0		-18		-13.6		38.2		0.073						0.00		Spot heater																18.0		0		0		0		0		0		0		0		0		0

		63		Q58		14-Nov				4.45		20				0.000		0.000				14		A10B6 (Ramp)		A10		B6		-7.0		-5.0		2.4		0.18						0.00		0																7.0		0		0		0		0		0		0		0		0		0

		64		Q59		14-Nov				4.45		20				0.000		0.000				14		A10B6 (Ramp)		A10		B6		-7.2		-5.2		2.2		0.18						0.00		0																7.2		0		0		0		0		0		0		0		0		0

		65		Q60		14-Nov				4.45		20				9.729		0.748				14		A10B6 (Ramp)		A10		B6		-7.2		-5.2		2.2		0.18						0.00		0																7.2		0		0		0		0		0		0		0		0		0.7483846154

		66		Q61		14-Nov				4.45		20				9.711		0.747				14		A10B6 (Ramp)		A10		B6		-7.2		-5.2		2.4		0.17						0.00		0																7.2		0		0		0		0		0		0		0		0		0.747

																																																												0.0

																																																												0.0
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		TQS02a Training																																																										0.0		Statistics

		Rmp		File		Date		Time		Tbath		dI/dt)		Iq (32)		Iq.		Iq/Iss		MIITS		Q-coil		Q-Seg #1		Exit-1		Exit-2		t0		t1		t2		TOF		dV/dt01		dV/dt12		dV/dt-ToF		Quench.Origin		Q-Seg #2		Exit-1		Exit-2		t0		t1		t2		TOF		Delay		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		LHe		Quench		Q-trig		Q-trig		Qprop		Qprop		dV/dt/pair		Nstrt		Tav.R.end		Comment

		#		(ID)		m-d		hh:mm		(K)		(A/s)		(A)		(kA)		(ratio)		(miits)		(#)		(seg.ID)		(VT-ID)		(VT-ID)		(ms)		(ms)		(ms)		(ratio)		(V/s)		(V/s)		(frac.)		(Layer-coords)		(seg.ID)		(VT-ID)		(VT-ID)		(ms)		(ms)		(ms)		(ratio)		(ms)		C23		C20		C21		C22		A6A7		A6		A8A9		A9		A10		(%mag)		(FFC#)		(mV)		(type)		(V/s)		(V/s,1ms)		(V/s)		(1ms)		(K)		(text)

		Preparation																						coil # inn or out																																				0.0

				STCK2.TSV						4.47						0		0.00																																										0.0																														Tdump = 40ms				Vqdc = 0.25V

		1		Q01		18-Aug		17:01		4.42		8		7983		7983		0.61		8.75				16Ti lead to SC01																																				0.0																														2.2				0.1

		2		Q02		18-Aug		18:20		4.48		8		9593		9593		0.74						16Ti lead to SC01																																				0.0																														2.1				0.1

		0		Q04		31-Dec		19:37		4.52		0		9913		9913		0.76						16Ti lead to SC01																																				0.0																														2.1				0.1

		0		Q05		31-Dec		19:55		4.51		0		9758		9758		0.75						16Ti lead to SC01																																				0.0																														2.1				0.1

																0																																												0.0

		TRAINING QUENCH HISTORY								Tmid(K)																																																		0.0																														dV/dt after1ms				Q-O's(#)

		1		Q1		5-Jun		18:50		4.45		20		9902		9.902		0.7616923077		0		21		A10B6 (Ramp)		B6		(A10)		-16		-11		0.9771423779		0.2275091053		0		0		0.00000		LE Outer-layer Ramp		A5A6 (T2-5)		na		na		-9.5		na		na		0		6.5		0		0		0.7616923077		0		0		0		0		0		0.7616923077		0		ShortedTrig		na		na		155		160		0		2		103.9603960396		0

		2		Q2		6-Jun		9:50		4.45		20		10321		10.321		0.7939230769		0		21		B2B3 (Omt)		0		0		0		0		0		0		0		0		0.00000		RE Outer-layer T2+		B4B5		-10		-5.5		-5.5		0		0		0.5		-5.5		0		0		0.7939230769		0		0		0		0		0		0		0		0		0		na		155		0		30		2		0		0

		3		Q3		6-Jun		11:05		4.45		20		11160		11.16		0.8584615385		5.36		20		B2B3 (Omt)		0		0		0		0		0		0		0		0		0.00000		RE Outer-layer T2+		B4B5		B5		B4		-7.3		-4		-3.6		0.4714285714		-7.3		0		0.8584615385		0		0		0		0		0		0		0		0		2		37		na		125		500		100		1		0		0

		4		Q4		6-Jun		11:55		4.45		20		11440		11.44		0.88		0		20		A8A10 (IRS+RE)		A8		A8		-9		-1.5		4		0.3658536585		0		0		0.00000		Outer LS ???		A6A8		0		0		-6.6		0		0		0		2.4		0		0.88		0		0		0		0		0		0		0		0		3		??		na		250		300		34		8.8235294118		0		0

		5		Q5		6-Jun		12:33		4.45		20		11575		11.575		0.8903846154		4.5		21		B3B4(ORS)+B2B3 (Omt)		(B3)		(B4)		-11		sat		sat		0		0		0		0.00000		0		B5B6		B6		B5		-3.5		-2.7		???		0		7.5		0		0		0.8903846154		0		0		0		0		0		0		0		1		6		na		256		360		50		7.2		0		208T/m

		6		Q6		6-Jun		14:02		4.45		20		10633		10.633		0.8179230769		0		21		B3B4(ORS)+B2B3 (Omt)		(B3)		(B4)		-17.6		sat		sat		0		0		0		0.00000		Outer LS ???		B5B6		B6		B5		-2.8		-2.4		???		0		14.8		0		0		0.8179230769		0		0		0		0		0		0		0		3		3		na		140		140		35		4		0		0

		7		Q7		6-Jun		14:37		4.45		20		11637		11.637		0.8951538462		0		22		A8A9 (IRE)		A9		A8		-12.6		0		-13.6974006978		1.0954045837		0		0		0.00000		0		0		0		0		-5		??		0		0		7.6		0		0		0		0.8951538462		0		0		0.8951538462		0		0		0		100		12		Slip		125		150		50		3		0		0

		8		Q8		6-Jun		11:58		4.45		20		11599		11.599		0.8922307692		0		20		A6A8 (ILS+LE)		A8		B6		-8.6		-6		33.3517941492		0.0583590414		0		0		0.00000		0		0		0		0		-8.4		0		0		0		0.2		0		0.8922307692		0		0		0		0.8922307692		0		0		0		0		0		0		0		110		100		50		2		0		0

		9		Q9		6-Jun		12:17		4.45		20		11126		11.126		0.8558461538		0		20		A6A8 (ILS+LE)		??		??		-13.6		??		0		0		0		0		0.00000		0		0		0		0		-6.8		0		0		0		6.8		0		0.8558461538		0		0		0		0.8558461538		0		0		0		0		13		8		Slip		95		110		0		2.2		0		0

		10		Q10		6-Jun		16:11		4.45		20		11846		11.846		0.9112307692		0		20		A6A8(ILS+LE)		A8		A6		-8.5		0.5		27.0517941492		0.2020120664		0		0		0.00000		0		0		0		0		-8		0		0		0		0.5		0		0.9112307692		0		0		0		0.9112307692		0		0		0		0		18		2.5		Slip		310		490		60		11.9695371536		0		0

		11		Q11		6-Jun		16:32		4.45		20		11495		11.495		0.8842307692		0		20		A6A8(ILS+LE)		A8		A6		-10.9		0		22.7517941492		0.2446590583		0		0		0.00000		0		0		0		0		-6.2		0		0		0		4.7		0		0.8842307692		0		0		0		0.8842307692		0		0		0		0		0		0		0		140		160		0		3.2		0		0

		12		Q12		6-Jun		17:15		4.45		20		11700		11.7		0.9		0		20		A6A8(ILS+LE)		A8		A6		-5.5		??		??		0		0		0		0.00000		RE Outer-layer T2+		0		0		0		-9		0		0		0		-3.5		0		0.9		0		0		0		0.9		0		0		0		0		9		840		Slip		175		170		0		3.4		0		0

		13		Q13		6-Jun		18:02		4.45		20		11563		11.563		0.8894615385		0		20		A6A8(ILS+LE)		A8		A6		-7.5		??		??		0		0		0		0.00000		0		0		0		0		-6.6		0		0		0		0.9		0		0.8894615385		0		0		0		0.8894615385		0		0		0		0		0		0		0		800		500		0		10		0		0

		14		Q14		6-Jun		18:25		4.45		20		11696		11.696		0.8996923077		0		20		A6A8(ILS+LE)		A8		A6		-6.8		??		??		0		0		0		0.00000		0		0		0		0		-6.5		0		0		0		0.3		0		0.8996923077		0		0		0		0.8996923077		0		0		0		0		17		0		SS		0		900		0		18		0		0

		15		Q15		6-Jun		19:00		4.45		20		11802		11.802		0.9078461538		0		20		A6A8(ILS+LE)		A8		A6		-7		2		7		0.3913043478		0		0		0.00000		0		0		0		0		0		0		0		0		7		0		0.9078461538		0		0		0		0.9078461538		0		0		0		0		0		0		0		400		500		0		10		0		0

		16		Q16		6-Jun		19:36		4.45		20		11710		11.71		0.9007692308		0		20		A6A8(ILS+LE)		A8		A6		na		na		na		0		0		0		0.00000		na		0		0		0		0		0		0		0		0		0		0.9007692308		0		0		0		0.9007692308		0		0		0		0		0		0		0		27		40		40		1		84.8484848485		0

		17		Q17		7-Jun		8:29		4.45		20		12069		12		0.9230769231		0		21		B2B3 (Omt)		A8		A6		-7		-5		1.8		0.1851851852		0		0		0.00000		0		0		0		0		0		0		0		0		7		0		0		0.9230769231		0		0		0		0		0		0		0		0		0		0		310		310		103		3.0097087379		0		0

		18		Q18		7-Jun		9:48		4.45		20		12269		12.269		0.9437692308		10.07		21		TiTi-splice (20i21o)		21B1		20A1		-30		-6		??		0		0		0		0.00000		0		0		0		0		0		0		0		0		30		0		0		0.9437692308		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		19		Q19		7-Jun		10:32		4.45		20		11378		11.378		0.8752307692		0		21		B3B4(ORS)+B2B3 (Omt)		??		??		-11.2		0delay		0delay		0		0		0		0.00000		0		B5B6		B6		B5		-2.3		-1.8		0		0		8.9		0		0		0.8752307692		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		20		Q20		7-Jun		11:10		4.45		20		11970		11.97		0.9207692308		0		21		B3B4(ORS)+B2B3 (Omt)		??		??		-8.3		Sat		Sat		0		0		0		0.00000		0		B5B6		B6		B5		-2.3		-1.5		0		0		6		0		0		0.9207692308		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		21		Q21		7-Jun		11:46		4.45		20		12162		12.162		0.9355384615		0		21		B3B4(ORS)+B2B3 (Omt)		??		??		-5.2		Sat		Sat		0		0		0		0.00000		na		B5B6		B6		B5		-1.6		-1		0		0		3.6		0		0		0.9355384615		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		22		Q22		7-Jun		12:16		4.45		20		12146		12.146		0.9343076923		0		21		B3B4(ORS)+B2B3 (Omt)		??		??		-5.9		Sat		Sat		0		0		0		0.00000		0		B5B6		B6		B5		-1.8		-1		0		0		4.1		0		0		0.9343076923		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		23		Q23		7-Jun		13:51		4.33		20		12103		12.103		0.931		5.7		21		B3B4(ORS)+B2B3 (Omt)		??		??		???		Sat		Sat		0		0		0		0.00000		0		0		0		0		0		0		0		0		0		0		0		0.931		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		24		Q24		7-Jun		16:34		4.45		20		12105		12.105		0.9311538462		0		21		B3B4(ORS)+B2B3 (Omt)		??		??		-6		DumpB		0		0		0		0		0.00000		0		0		0		0		0		0		0		0		6		0		0		0.9311538462		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		25		Q25		7-Jun		17:29		4.45		20		12071		12.071		0.9285384615		6.9		21		B3B4(ORS)+B2B3 (Omt)		B4		B3		-5.8		4		6.5		0.443438914		0		0		0.00000		Outer LS		B56		B6		B5		-1.9		-1.3		12.3		0.0405405405		3.9		0		0		0.9285384615		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Training Quench-Origin Statistics

				TQS01b				4.5K		<150A/s)												TQS01-2																																				4.5K		<150A/s)

				Coil		Nq				Seg.		N				Layer		N				Coil																																						Seg.		N				Layer		N

				8		1				Ramp		18				Inner		26				8																																						Ramp		14				Inner		16

				14		21				IRS		4				Outer		1				14																																						IRS		0				Outer		0

				15		2				ILS		3										15																																						ILS		2

				7		0				ORS		1										7																																						ORS		0

				Total		24				Spacer		1										Total																																						Spacer		0

												27

		TQS01b Ramp-Rate																																																												Statistics

		Rmp		File		Date		Time		Tbath		dI/dt)		Iq (32)		Iq.		Iq/Iss		MIITS		Q-coil		Q-Seg #1		Exit-1		Exit-2		t0		t1		t2		TOF		dV/dt01		dV/dt12		dV/dt-ToF		Quench.Origin		Q-Seg #2		Exit-1		Exit-2		t0		t1		t2		TOF		Delay		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		LHe		Quench		Q-trig		Q-trig		Qprop		Qprop		dV/dt/pair		Nstrt		Tav.R.end		Comment

		#		0		m-d		hh:mm		(K)		(A/s)		(A)		(kA)		(ratio)		(miits)		(#)		(seg.ID)		(VT-ID)		(VT-ID)		(ms)		(ms)		(ms)		(ratio)		(V/s)		(V/s)		(frac.)		(Layer-coords)		(seg.ID)		(VT-ID)		(VT-ID)		(ms)		(ms)		(ms)		(ratio)		(ms)		C23		C20		C21		C22		0		0		0		0		0		(%mag)		(FFC#)		(mV)		(type)		(V/s)		(V/s,1ms)		(V/s)		(1ms)		(K)		(text)

		15		Q12		11-Nov		14:36		4.5		5		9515		9.67		0.80				14		A9A10 (IRS)		A10		A9		-8.6		-5.2		-2.0		0.34		2		1				Inner RS Mid-Mag-gap		A5A6 (T2-5)						-9.0								-0.4																						9		840		Slip		175		170				3

		16		Q13A		11-Nov		14:54		4.5		15000		2000		2.16		0.178						Full PS-on error														2		1						RmpRsRe

		17		Q13		11-Nov		15:06		4.5		40		9661		9.82		0.81				14		A10B6 (Ramp)		A10		B6		-7.0		-4.8		2.4		0.19		2		1				Inner RS Ramp-gap		A5A6 (T2-5)						-6.6								0.4																		0.811										800		500				10

		18		Q14		11-Nov		15:43		4.5		40		9651		9.81		0.81				14		A10B6 (Ramp)		A10		B6		-6.8		-4.8		2.6		0.18		2		1				Inner RS Ramp-gap		A5A6 (T2-5)						-6.5								0.3																		0.810				17		0		SS				900				18

		19		Q15		13-Nov		8:50		4.5		5		9661		9.82		0.81				14		A10B6 (Ramp)		A10		B6		-6.6		-4.8		2.0		0.17		2		1				Inner RS Ramp-gap																6.6																		0.811										400		500				10

		20		Q16		13-Nov		9:15		4.5		5		9576		9.73		0.80				14		na		na		na		na		na		na				2		1				na																																		0.804										27		40		40		1		85

		21		Q17		13-Nov		9:41		4.5		5		9622		9.78		0.81				14		A10B6 (Ramp)		A10		B6		-6.6		-4.8		2.0		0.17		2		1				Inner RS Ramp-gap																6.6										0.808		0.808																310		310		103		3

		22		Q18		13-Nov		9:53		4.5		80		9545		9.70		0.80				14		A10B6 (Ramp)		A10		B6		-7.4		-4.8		3.8		0.19		2		1				Inner RS Ramp-gap																7.4																		0.802

		23		Q19		13-Nov		10:10		4.5		80		9545		9.70		0.80				14		A10B6 (Ramp)		A10		B6		-7.5		-4.8		3.6		0.20		2		1				Inner RS Ramp-gap																7.5																		0.802

		24		Q20		13-Nov		10:18		4.5		160		9341		9.50		0.78				14		A10B6 (Ramp)		A10		B6		-8.4		-5.2		5.0		0.19		2		1				Inner RS Ramp-gap																8.4																		0.785

		25		Q21		13-Nov		10:24		4.5		320		T-shock		2.47		0.20				15		na		na		na		na		na		na				2		1				na																																		0.204

		26		Q22		13-Nov		11:35		4.5		20		9593		9.75		0.81				14		A10B6 (Ramp)		A10		B6		-6.8		-4.8		2.4		0.18		2		1				Inner RS Ramp-gap																6.8																		0.806

		27		Q23		13-Nov		11:45		4.5		240		na		3.40		0.28				14		na		na		na		na		na		na				2		1																																						0.281

		28		Q24		13-Nov		12:08		4.5		210		7478		7.63		0.63				14		A2A3(Imto)														2		1																																						0.631

		29		Q25		13-Nov		12:19		4.5		220		6799		6.95		0.57				14		A2A3(Imto)														2		1

		40		Q36		14-Nov		9:13		4.5		13000				2.22		0.183

		Misc quenches																				Q-Origins																																								Coil Distributions

		Rmp		File		Date		Time		Tbath		dI/dt)		Iq (32)		Iq.		Iq/Iss		MIITS		Q-coil		Q-Seg #1		Exit-1		Exit-2		t0		t1		t2		TOF		dV/dt1		dV/dt2		Loc(dV/dt)		Quench.Origin		Q-Seg #2		Exit-1		Exit-2		t0		t1		t2		TOF		Delay		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		LHe		Quench		Q-trig		Q-trig		Qprop		Qprop		dV/dt/pair		Nstrt		Tav.R.end		Comment

		#		(ID)		mm/dd		hh:mm		(K)		(A/s)		(A)		(kA)		(ratio)		(miits)		(#)		(seg.ID)		(VT-ID)		(VT-ID)		(ms)		(ms)		(ms)		(ratio)		(V/s)		(V/s)		0		(Layer-coords)		(seg.ID)		(VT-ID)		(VT-ID)		(ms)		(ms)		(ms)		(ratio)		(ms)		SC05		SC06		SC07		SC08		LS		LS		End		RS		Ramp		(%mag)		(FFC#)		(mV)		(type)		(V/s)		(V/s,1ms)		(V/s)		(1ms)		(K)		(text)

		Preparation																						coil # inn or out																						coil # inn or out

		1		PH2		10-Nov		17:14		4.5		0		3000		3.00		0.23		3.23				Min P-Htr #2 at 3kA																		0.00																		na																										SS		155		160				3		104

		2		PH1		10-Nov		17:37		4.5		0		3000		3.00		0.23						Min P-Htr #1 at 3kA

		3		Q11A		11-Nov		13:56		4.5		20		1164		1.16		0.09						F-J false alarm																		0.00																		8																										SS		125		500		100		5

		4		Q13A		11-Nov		14:54		4.5		15000		2000		2.00		0.154						Full PS-on error																						RmpRsRe

																																																												0		0.55		7.15																		0		0.8		10.4

																																																												0		1		13																		0		1		13

																																																																																										0.8

		X				X		Iss

						0		13

						400		13





Trn-02a

		4		23		1		63

		5		24		2		64

		6		25		31		65

		7		26		32		66

		8		27		33

		9		28		34

		10		29		35

		11		30		36

		12				37

		13				38

		14				39

		15				40

		16				41

		17				42

		18				43

		19				44

		20				45

		21				46

		22				47

						48

						49

						50

						51

						52

						53

						54

						55

						56

						57

						58

						59

						60

						61

						62



All-Quench Record

Training Attempts

Ramp-Rate

Heater-Studies

Plateau-Onset

Ramp #

Iq / Iss

TQS01b Quench Record (Iq/Iss)

0.7616923077

0.9437692308

0.6153846154

0

0.7939230769

0.8752307692

0.6153846154

0

0.9207692308

0

0.7483846154

0.8584615385

0.9355384615

0

0.747

0.88

0.9343076923

0

0.8903846154

0.931

0

0.8179230769

0.9311538462

0

0.8951538462

0

0

0.8922307692

0

0.8558461538

0

0.9112307692

0

0.1538461538

0.931

0.8842307692

0

0.9

0

0.8894615385

0

0.8996923077

0

0.9078461538

0

0.9007692308

0

0.9230769231

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Trn-01b

		0.8120661157		0.852892562		0.7952066116

		0.8120661157		0.8617355372		0.7904132231

		0.8184297521		0.8641322314		0.8176859504

		0.8361157025		0.8641322314		0.8192561983

		0.8448760331		0.8649586777		0.8047933884

		0.8416528926		0.8649586777		0.8208264463

		0.8489256198		0.8649586777		0.7887603306

		0.8585123967		0.8641322314		0.7919834711

		0.8569421488		0.8641322314		0.8136363636

		0.8673553719		0.8641322314		0.8152066116

		0.8689256198		0.8641322314		0.7991735537

		0.8705785124		0.8641322314		0.8112396694

		0.8745454545		0.8641322314		0.804214876

		0.8729752066		0.8641322314		0.808677686

		0.8756198347		0.8641322314		0.8056198347

		0.8761983471		0.8641322314		0.7933884298

		0.8753719008				0.8056198347

		0.8753719008				0.8047933884

		0.8761983471				0.8040495868

		0.8761983471				0.8025619835

		0.877768595

		0.8769421488

		0.8785950413

		0.8785950413



TQS01: 4.5K Training

TQS01

TQS01-2

TQS01b

Training Ramp #

Iq / Iss

TQS01b Training (Iq/Iss)



Trn-01

		0		0		0.7616923077		0

		0		0		0.7939230769		0

		0		0.8584615385		0		0

		0		0.88		0		0

		0		0		0.8903846154		0

		0		0		0.8179230769		0

		0		0		0		0.8951538462

		0		0.8922307692		0		0

		0		0.8558461538		0		0

		0		0.9112307692		0		0

		0		0.8842307692		0		0

		0		0.9		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0



23:  0   20:  7
21:  4
22:  1

TQS02a Training (<= 20A/s) 
Coil Distribution

C23

C20

C21

C22

Training Ramp #

Iq/Iss

TQS01b Training.Coil (Iq/Iss)



Ratchet

		0		0		0		0		0.7616923077

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0.8951538462		0		0

		0		0.8922307692		0		0		0

		0		0.8558461538		0		0		0

		0		0.9112307692		0		0		0

		0		0.8842307692		0		0		0

		0		0		0		0		0

		0		0		0		0		0.7431538462

		0		0		0		0		0.7366153846

		0		0.7526923077		0		0		0

		0		0.7379230769		0		0		0

		0		0		0.7384615385		0		0

		0		0		0		0		0.7498461538

		0		0		0		0		0.7490769231

		0		0		0		0		0.7483846154

		0		0		0		0		0.747



TQS01b Training (<= 20A/s)
Inner pole-turn segments

LE:        0
LS :       4
RE:        1
RS:        2
Ramp: 14

ILE

ILS

IRE

IRS

Ramp

Training Ramp #

Iq/Iss

TQS01b Training.Seg (Iq/Iss)



RRR

		5		39032

		15000		39032

		40		39032

		40		39032

		5		39034

		5		39034

		5		39034

		80		39034

		80		39034

		160		39034

		320		39034

		20		39034

		240		39034

		210		39034

		220		39034

		13000		39035



TQS01 Ramp-Rate

TQS01b

Ramp-Rate (A/s)

Iq/Iss

Iq(kA)

TQS01 RampRate

0.7991735537

0.6083333333

0.1780991736

0.6208333333

0.8112396694

0.6291666667

0.8104132231

0.6548611111

0.8112396694

0.3680555556

0.804214876

0.3854166667

0.8080165289

0.4034722222

0.8016528926

0.4118055556

0.8016528926

0.4236111111

0.7847933884

0.4291666667

0.2041322314

0.4333333333

0.8056198347

0.4826388889

0.2809917355

0.4895833333

0.6308264463

0.5055555556

0.5747107438

0.5131944444

0.1830578512

0.3840277778



R(T).cool

		20		5		0

		5		15000		400

		50		40

		51		40

		75		5

		100		5

		150		5

		200		80

		300		80

		250		160

		225		320

		175		20

		5		240

		5		210

		5		220

		20		13000

		5



TQS01

TQS01b

Iss

Ramp-Rate (A/s)

Iq / Iss

Iq (kA)

TQS01 dI/dt.comp

0.8761983471

0.7991735537

13

0.8761983471

0.1780991736

13

0.8745454545

0.8112396694

0.8745454545

0.8104132231

0.871322314

0.8112396694

0.8681818182

0.804214876

0.8472727273

0.8080165289

0.720661157

0.8016528926

0.2452892562

0.8016528926

0.2829752066

0.7847933884

0.3190082645

0.2041322314

0.8136363636

0.8056198347

0.8761983471

0.2809917355

0.877768595

0.6308264463

0.8769421488

0.5747107438

0.8785950413

0.1830578512

0.8785950413



300K Htr

		9902

		10321

		11160

		11440

		11575

		10633

		11637

		11599

		11126

		11846

		11495

		11700

		11563

		11696

		11802

		11710

		12069

		12269

		11378

		11970

		12162



Quench-Training Record

TQS02a Training

Ramp

Iq (kA)

TQS01 Quench Record (Iq)



4.5K Htr

		0.6153846154

		0.6153846154

		0.6153846154

		0.7616923077

		0.7939230769

		0.8584615385

		0.88

		0.8903846154

		0.8179230769

		0.8951538462

		0.8922307692

		0.8558461538

		0.9112307692

		0.1538461538

		0.8842307692

		0.9

		0.8894615385

		0.8996923077

		0.9078461538

		0.9007692308

		0.9230769231

		0.9437692308

		0.8752307692

		0.9207692308

		0.9355384615

		0.9343076923

		0.931

		0.9311538462

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0.931

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0.7483846154

		0.747



Full PS 60V

Q02, Q04 No PH

Q01

P49-53 PH.trig
No dump

All quenches

Iq / Iss

Miits

TQS01b Quench Record (Iq/Iss)

5.36

4.5

10.07

5.7



TQS01-Origins

		TQS01b						Quench Record

		Geom.		Bfield		Coils		Cond.		Bore		DAQ		Nchn		Ioffset		Iss		Bss		Bss/Iss																																																										Nturns		R(40K)		dL/turn		dR/dL				dV/dt.avg		Plot/limits		dB/dt(T/min)=(dB(T)/dI(kA))*(dI/dt(s))*60/1000

		CosTheta		quad		(ID+to-)		NbSn		(mm)		(ID)		(#)		(A)		(kA)		(T,max)		(Tesla/kA)														ToF(i.e., uniform speed)						dV/dt-ToF																																						(turns/coil)		(mOhm/coil)		(cm.avg)		(uOhms/cm)				(V/s/pair)		Bss.16		dB/dt.plot		Iss.16

						TQ08				90		8212		1		-175		12.1		11.9		0.9835														Time-of-Flight						dV/dt-weighted time-of-flight																																						34		44		200		6.4706				50		11.9		0		12.1

						TQ14						8212		32		-155		X-strand																		(t1-t0)/(t1+t2-2*t0)						(dV/dt01)/2*(t1-t0)/((dV/dt01)*(t1-t0)+(dV/dt12)*(t2-t1))																																								??										11.9		30		12.1

						TQ15												(Barzi)																								(dV/dtmn)=average dV/dt during the m-n time-interval

						TQ07																																				Uniform speed (2:1) gives ToF

		TQS01b: All Quenches																																																												Distributions								ILE		ILS		IRE		IRS		Ramp

		Rmp		File		Date		Time		Tbath		dI/dt)		Iq (32)		Iq.		Iq/Iss		MIITS		Q-coil		Q-Seg #1		Exit-1		Exit-2		t0		t1		t2		TOF		dV/dt01		dV/dt12		dV/dt-ToF		Quench.Origin		Q-Seg #2		Exit-1		Exit-2		t0		t1		t2		TOF		Delay		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		LHe		Quench		Q-trig		Q-trig		Qprop		Qprop		dV/dt/pair		Nstrt		Tav.R.end		Comment

		#		(ID)		m-d		hh:mm		(K)		(A/s)		(A)		(kA)		(ratio)		(miits)		(#)		(seg.ID)		(VT-ID)		(VT-ID)		(ms)		(ms)		(ms)		(ratio)		(V/s)		(V/s)		(frac.)		(Layer-coords)		(seg.ID)		(VT-ID)		(VT-ID)		(ms)		(ms)		(ms)		(ratio)		(ms)		C-14		C-15		C-07		C-08		A6A7		A6		A8A9		A9		A10		(%mag)		(FFC#)		(mV)		(type)		(V/s)		(V/s,1ms)		(V/s)		(1ms)		(K)		(text)

		1		PH2		10-Nov		17:14		4.5		0		3000		3.155		0.261						Min P-Htr #2 at 3kA																		0.00																		na		0		0		0		0		0		0		0		0		0								SS		155		160				3		104

		2		PH1		10-Nov		17:37		4.5		0		3000		3.155		0.261						Min P-Htr #1 at 3kA																		0.00																				0		0		0		0		0		0		0		0		0

		3		Q1		10-Nov		18:00		4.5		20		na		9.076		0.750		7.58		15		A10B6 (Ramp)		A10		B6		-17.0		-11.5		2.8		0.22		30		12		0.25		Inner RS Ramp-gap		A5A6 (T2-5)		na		na		-9.5		na		na				7.5		0		0.7500826446		0		0		0		0		0		0		0.7500826446				ShortedTrig		na		na		155		160				2		104

		4		Q2		10-Nov		19:23		4.5		20		9467		9.622		0.795		8.35		14		A10B5 (Ramp+ORS)		A10		A9		-12.2		-9.0		7.5		-0.19		50		18		-0.27		Inner RS Ramp-gap		A5A6 (T2-5)						-8.4								3.8		0.7952066116		0		0		0		0		0		0		0		0.7952066116								na		155				30		2

		5		Q3		10-Nov		19:58		4.5		20		9409		9.564		0.790		7.97		14		A9A10 (IRS)		A10		A9		-9.5		-5.0		-2.0		0.38		55		20		0.40		Inner RS Mid-Mag-gap		A5A6 (T2-5)						-9.5								0.0		0.7904132231		0		0		0		0		0		0		0.7904132231		0				2		37		na		125		500		100		1

		6		Q4		10-Nov		20:31		4.5		20		9739		9.894		0.818		8.54		8		A6A8 (ILS+LE)		A6		A8		-11.6		4.4		8.3		0.45		40		13		0.46		Inner LS Ramp-gap		A5A6 (T2-5)						-6.6								5.0		0		0		0		0.8176859504		0		0.8176859504		0		0		0				3		??		na		250		300		34		9

		7		Q5		10-Nov		20:53		4.5		20		9758		9.913		0.819		7.88		15		A6A9 (LE+LS+RE)		A6		A9		-6.8		6.2		16.2		0.36		50		20		0.38		Inner LS Ramp-gap		A5A6 (T2-5)						-6.6								0.2		0		0.8192561983		0		0		0		0.8192561983		0		0		0				1		6		na		256		360		50		7

		8		Q6		11-Nov		11:03		4.5		20		9583		9.738		0.805		7.15		15		A10B6 (Ramp)		A10		B6		-6.8		-3.4		7.2		0.20		65		19		0.26		Inner RS Ramp-gap		A6A9 (LE+LS+RE)		A6		A9		-7.0		4.4		19.2		0.30		-0.2		0		0.8047933884		0		0		0		0		0		0		0.8047933884				3		3		na		140		140		35		4

		9		Q7		11-Nov		11:29		4.5		20		9777		9.932		0.821		7.4		14		A6A8(ILS+LE)		A6		A8		-6.1		8.4		10.8		0.46		30		14		0.46		Inner LS Ramp-gap		A5A6 (T2-5)						-5.0						11.4		1.1		0.8208264463		0		0		0		0		0.8208264463		0		0		0				100		12.0		Slip		125		150		50		3

		10		Q8		11-Nov		11:58		4.5		20		9389		9.544		0.789		7.25		14		A10B6 (Ramp)		A10		B6		-9.0		-5.0		0.0		0.31		50		17		0.35		Outer LS Top of ramp		A5A6 (T2-5)						-8.4						37.6		0.6		0.7887603306		0		0		0		0		0		0		0		0.7887603306										110		100		50		2

		11		Q9		11-Nov		12:17		4.5		20		9428		9.583		0.792		7.23		14		A10B6 (Ramp)		A10		B6		-7.6		-5.2		1.6		0.21		70		18		0.29		Inner RS Ramp-gap		A5A6 (T2-5)						-6.8						0.3031914894		0.8		0.7919834711		0		0		0		0		0		0		0		0.7919834711				13		8.0		Slip		95		110				2

		12		Q10		11-Nov		13:15		4.5		20		9690		9.845		0.814		7.55		14		A6A8(ILS+LE)		A8		A6		-8.4		1.6		16.2		0.29		38		15		0.32		Inner RS Mid-Mag-gap		A5A6 (T2-5)						-8.0								0.4		0.8136363636		0		0		0		0		0.8136363636		0		0		0				18		2.5		Slip		310		490		60		12

		13		FJ11A		11-Nov		13:56		4.5		20		1164		1.319		0.109		0.19		F-J false alarm		F-J false alarm														2		1		0.00																		0.0		0		0		0		0		0		0		0		0		0								Slip		125		500		100		5

		14		Q11		11-Nov		14:14		4.5		20		9709		9.864		0.815		7.31		14		A10B6 (Ramp)		A10		B6		-6.6		-4.6		2.0		0.19		100		20		0.30		Inner RS Ramp-gap		A5A6 (T2-5)						-6.2								0.4		0.8152066116		0		0		0		0		0		0		0		0.8152066116										140		160				3

		15		Q12		11-Nov		14:36		4.5		5		9515		9.670		0.799		7.41		14		A9A10 (IRS)		A10		A9		-8.6		-5.0		-2.2		0.36		59		25		0.38		Inner RS Mid-Mag-gap		A5A6 (T2-5)						-9.0								-0.4		0.7991735537		0		0		0		0		0		0		0.7991735537		0				9		840		Slip		175		170				3

		16		PS13A		11-Nov		14:54		4.5		15000		2080		2.235		0.185		0.32		15		Full PS-op-error														2		1		0.00				RmpRsRe														0.0		0		0.1847107438		0		0		0		0		0		0		0

		17		Q13		11-Nov		15:06		4.5		40		9661		9.816		0.811		7.02		14		A10B6 (Ramp)		A10		B6		-7.0		-4.8		2.4		0.19		80		17		0.29		Inner RS Ramp-gap		A5A6 (T2-5)						-6.6								0.4		0.8112396694		0		0		0		0		0		0		0		0.8112396694										800		500				10

		18		Q14		11-Nov		15:43		4.5		40		9651		9.806		0.810		7.33		14		A10B6 (Ramp)		A10		B6		-6.8		-4.8		2.6		0.18		80		17		0.28		Inner RS Ramp-gap		A5A6 (T2-5)						-6.5								0.3		0.8104132231		0		0		0		0		0		0		0		0.8104132231				17		0		SS				900				18

		19		Q15		13-Nov		8:50		4.5		5		9661		9.816		0.811		7.29		14		A10B6 (Ramp)		A10		B6		-6.6		-4.8		2.0		0.17		100		27		0.25		Inner RS Ramp-gap																6.6		0.8112396694		0		0		0		0		0		0		0		0.8112396694										400		500				10

		20		Q16		13-Nov		9:15		4.5		5		9576		9.731		0.804				14		A10B6 (Ramp)??		na		na		na		na		na		0.00		2		1		0.00		na																0.0		0.804214876		0		0		0		0		0		0		0		0.804214876										27		40		40		1		85

		21		Q17		13-Nov		9:41		4.5		5		9622		9.785		0.809		7.22		14		A10B6 (Ramp)		A10		B6		-6.8		-5.0		1.8		0.17		100		25		0.26		Inner RS Ramp-gap																6.8		0.808677686		0		0		0		0		0		0		0		0.808677686										310		310		103		3

		22		Q18		13-Nov		9:53		4.5		80		9545		9.700		0.802		7.03		14		A10B6 (Ramp)		A10		B6		-7.4		-4.8		3.8		0.19		80		15		0.31		Inner RS Ramp-gap																7.4		0.8016528926		0		0		0		0		0		0		0		0.8016528926

		23		Q19		13-Nov		10:10		4.5		80		9545		9.700		0.802		7.00		14		A10B6 (Ramp)		A10		B6		-7.5		-4.8		3.6		0.20		90		15		0.33		Inner RS Ramp-gap																7.5		0.8016528926		0		0		0		0		0		0		0		0.8016528926

		24		Q20		13-Nov		10:18		4.5		160		9341		9.496		0.785		6.89		14		A10B6 (Ramp)		A10		B6		-8.4		-5.2		5.0		0.19		65		12		0.31		Inner RS Ramp-gap																8.4		0.7847933884		0		0		0		0		0		0		0		0.7847933884

		25		Q21		13-Nov		10:24		4.5		320		No8.psoff		2.470		0.204		<12 (RH)		Pre.trig		na		na		na		na		na		na		0.00		2		1		0.00		na																0.0		0		0		0		0		0		0		0		0		0

		26		Q22		13-Nov		11:35		4.5		20		9593		9.748		0.806		7.02		14		A10B6 (Ramp)		A10		B6		-7.0		-5.0		2.2		0.18		105		22		0.29		Inner RS Ramp-gap																7.0		0.8056198347		0		0		0		0		0		0		0		0.8056198347

		27		Q23		13-Nov		11:45		4.5		240		No8212		3.400		0.281		<4		Pre.trig		na		na		na		na		na		na		0.00		2		1		0.00																		0.0		0		0		0		0		0		0		0		0		0

		28		Q24		13-Nov		12:08		4.5		210		7478		7.633		0.631		4.7		14		A2A3(Imto)												0.00		2		1		0.00																		0.0		0.6308264463		0		0		0		0		0		0		0		0

		29		Q25		13-Nov		12:19		4.5		220		6799		6.954		0.575		4.67		14		A2A3(Imto)												0.00		2		1		0.00																		0.0		0.5747107438		0		0		0		0		0		0		0		0

		30		S26		13-Nov		14:10		4.5		0				9.583		0.792		7.58		15		A6A9 (LE+LS+RE)		A9		A6		-11.2		-8.4		20.4		0.081		2		1		0.08		Spot heater																11.2		0		0.7919834711		0		0		0		0.7919834711		0		0		0

		31		Q27		13-Nov		14:28		4.5		0				9.600		0.793		7.35		15		A8A9 (RE)		A9		A6		-14.8		-14.0		20.8		0.022		2		1		0.02		VT-A9 slip																14.8		0		0.7933884298		0		0		0		0		0.7933884298		0		0

		32		S28		13-Nov		14:56		4.5		0				9.583		0.792		7.34		15		A6A9 (LE+LS+RE)		A9		A6		-12.9		-9.8		24.2		0.077		2		1		0.08		Spot heater																12.9		0		0.7919834711		0		0		0		0.7919834711		0		0		0

		33		S29		13-Nov		15:22		4.5		0				9.583		0.792		7.05		15		A6A9 (LE+LS+RE)		A9		A6		-12.5		-9.4		20.4		0.086		2		1		0.09		Spot heater																12.5		0		0.7919834711		0		0		0		0.7919834711		0		0		0

		34		S30		13-Nov		15:56		4.5		0				9.589		0.792		7.41		15		A6A9 (LE+LS+RE)		A9		A6		-13.5		-10.0		25.0		0.083		2		1		0.08		Spot heater																13.5		0		0.7924793388		0		0		0		0.7924793388		0		0		0

		35		S31		13-Nov		16:09		4.5		0				9.583		0.792		7.83		15		A6A9 (LE+LS+RE)		A9		A6		-13.2		-10.0		26.0		0.075		2		1		0.08		Spot heater																13.2		0		0.7919834711		0		0		0		0.7919834711		0		0		0

		36		S32		13-Nov		16:52		4.5		0				9.573		0.791		7.84		15		A6A9 (LE+LS+RE)		A9		A6		-13.5		-10.0		25.0		0.083		2		1		0.08		Spot heater																13.5		0		0.7911570248		0		0		0		0.7911570248		0		0		0

		37		S33		13-Nov		17:38		4.5		0				9.557		0.790		7.29		15		A6A9 (LE+LS+RE)		A9		A6		-13.5		-10.0		25.0		0.083		2		1		0.08		Spot heater																13.5		0		0.7898347107		0		0		0		0.7898347107		0		0		0

		38		S34		13-Nov		17:58		4.5		0				9.583		0.792		7.11		15		A6A9 (LE+LS+RE)		A9		A6		-13.5		-10.0		26.5		0.080		2		1		0.08		Spot heater																13.5		0		0.7919834711		0		0		0		0.7919834711		0		0		0

		39		P35		14-Nov		9:03		4.5		0		No8212		3.000		0.248		No8212		7 or 8		B2B3 (Omt)												0.00		2		1		0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		40		Q36		14-Nov		9:13		4.5		13000				2.215		0.183		0.45		7 or 8		B2B3 (Omt)												0.00		2		1		0.00		PS-full-on																0.0		0		0		0		0		0		0		0		0		0

		41		P37		14-Nov		9:19		4.5		0				3.061		0.253		0.92		7 or 8		B2B3 (Omt)												0.00		2		1		0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		42		P38		14-Nov		9:37		4.5		0				3.046		0.252		2.57		7 or 8		B2B3 (Omt)												0.00		2		1		0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		43		P39		14-Nov		10:03		4.5		0		delayed off		3.055		0.252		7.32		7 or 8		B2B3 (Omt)						T-shock: recog.delay+OV.fail+new.PS.op						0.00		2		1		0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		44		P40		14-Nov		10:24		4.5		0				3.060		0.253		3.62		7 or 8		B2B3 (Omt)												0.00		2		1		0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		45		P41		14-Nov		11:30		4.5		0				3.075		0.254		4.00		7 or 8		B2B3 (Omt)												0.00		2		1		0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		46		P42		14-Nov		11:45		4.5		0				4.064		0.336		4.67		7 or 8		B2B3 (Omt)												0.00		2		1		0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		47		P43		14-Nov		11:59		4.5		0				4.022		0.332		4.42		7 or 8		B2B3 (Omt)												0.00		2		1		0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		48		P44		14-Nov		12:21		4.5		0				4.093		0.338		4.92		7 or 8		B2B3 (Omt)												0.00		2		1		0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		49		P45		14-Nov		12:40		4.5		0				5.120		0.423		3.99		7 or 8		B2B3 (Omt)												0.00		2		1		0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		50		P46		14-Nov		13:43		4.5		0				6.062		0.501		5.07		7 or 8		B2B3 (Omt)												0.00		2		1		0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		51		P47		14-Nov		13:51		4.5		0				7.080		0.585		5.92		7 or 8		B2B3 (Omt)												0.00		2		1		0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		52		P48		14-Nov		14:09		4.5		0				8.079		0.668		5.54		7 or 8		B2B3 (Omt)												0.00		2		1		0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		53		P49		14-Nov		14:25		4.5		0				9.486		0.784		5.81		7 or 8		B2B3 (Omt)												0.00		2		1		0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		54		P50		14-Nov		12:49		4.5		0				9.512		0.786		5.84		7 or 8		B2B3 (Omt)												0.00		2		1		0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		55		P51		14-Nov		12:43		4.5		0				9.496		0.785		5.87		7 or 8		B2B3 (Omt)												0.00		2		1		0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		56		P52		14-Nov		14:11		4.5		0				9.561		0.790		5.90		7 or 8		B2B3 (Omt)												0.00		2		1		0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		57		P53		14-Nov		14:21		4.5		0				9.558		0.790		6.02		7 or 8		B2B3 (Omt)												0.00		2		1		0.00		P-Heater																0.0		0		0		0		0		0		0		0		0		0

		58		S54		14-Nov		14:48		4.5		0				9.583		0.792		7.02		15		A6A9 (LE+LS+RE)		A9		A6		-51.6		-48.6		-15.6		0.077		2		1		0.08		Spot heater																51.6		0		0.7919834711		0		0		0		0.7919834711		0		0		0

		59		S55		14-Nov		15:08		4.5		0				9.581		0.792		7.78		15		A6A9 (LE+LS+RE)		A9		A6		-13		-9.7		25.2		0.080		2		1		0.08		Spot heater																13.0		0		0.7918181818		0		0		0		0.7918181818		0		0		0

		60		S56		14-Nov		15:22		4.5		0				9.573		0.791		7.80		15		A6A9 (LE+LS+RE)		A9		A6		-13.1		-9.6		26.8		0.081		2		1		0.08		Spot heater																13.1		0		0.7911570248		0		0		0		0.7911570248		0		0		0

		61		S57		14-Nov		15:45		4.5		0				8.574		0.709		6.92		15		A6A9 (LE+LS+RE)		A9		A6		-18		-13.6		38.2		0.073		2		1		0.07		Spot heater																18.0		0		0.7085950413		0		0		0		0.7085950413		0		0		0

		62		Q58		14-Nov		16:19		4.5		20				9.748		0.806		7.33		14		A10B6 (Ramp)		A10		B6		-7.0		-5.0		2.4		0.18		100		22		0.28		Inner RS Ramp-gap																7.0		0.8056198347		0		0		0		0		0		0		0		0.8056198347

		63		Q59		14-Nov		17:23		4.5		20				9.738		0.805		7.33		14		A10B6 (Ramp)		A10		B6		-7.2		-5.2		2.2		0.18		100		22		0.28		Inner RS Ramp-gap																7.2		0.8047933884		0		0		0		0		0		0		0		0.8047933884

		64		Q60		14-Nov		17:41		4.5		20				9.729		0.804		7.34		14		A10B6 (Ramp)		A10		B6		-7.2		-5.2		2.2		0.18		100		22		0.28		Inner RS Ramp-gap																7.2		0.8040495868		0		0		0		0		0		0		0		0.8040495868

		65		Q61		14-Nov		17:55		4.5		20				9.711		0.803		7.34		14		A10B6 (Ramp)		A10		B6		-7.2		-5.2		2.4		0.17		100		22		0.27		Inner RS Ramp-gap																7.2		0.8025619835		0		0		0		0		0		0		0		0.8025619835

																																																												0.0

																																																												0.0
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		TQS01b Training																																																										0.0		Statistics

		Rmp		File		Date		Time		Tbath		dI/dt)		Iq (32)		Iq.		Iq/Iss		MIITS		Q-coil		Q-Seg #1		Exit-1		Exit-2		t0		t1		t2		TOF		dV/dt01		dV/dt12		dV/dt-ToF		Quench.Origin		Q-Seg #2		Exit-1		Exit-2		t0		t1		t2		TOF		Delay		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		LHe		Quench		Q-trig		Q-trig		Qprop		Qprop		dV/dt/pair		Nstrt		Tav.R.end		Comment

		#		(ID)		m-d		hh:mm		(K)		(A/s)		(A)		(kA)		(ratio)		(miits)		(#)		(seg.ID)		(VT-ID)		(VT-ID)		(ms)		(ms)		(ms)		(ratio)		(V/s)		(V/s)		(frac.)		(Layer-coords)		(seg.ID)		(VT-ID)		(VT-ID)		(ms)		(ms)		(ms)		(ratio)		(ms)		C-14		C-15		C-07		C-08		A6A7		A6		A8A9		A9		A10		(%mag)		(FFC#)		(mV)		(type)		(V/s)		(V/s,1ms)		(V/s)		(1ms)		(K)		(text)

		Preparation																						coil # inn or out																																				0.0

				STCK2.TSV						4.47						155		0.01																																										0.0																														Tdump = 40ms				Vqdc = 0.25V

		1		Q01		18-Aug		17:01		4.42		8		7983		8138		0.67		8.75				16Ti lead to SC01																																				0.0																														2.2				0.1

		2		Q02		18-Aug		18:20		4.48		8		9593		9748		0.81						16Ti lead to SC01																																				0.0																														2.1				0.1

		0		Q04		31-Dec		19:37		4.52		0		9913		10068		0.83						16Ti lead to SC01																																				0.0																														2.1				0.1

		0		Q05		31-Dec		19:55		4.51		0		9758		9913		0.82						16Ti lead to SC01																																				0.0																														2.1				0.1

																155																																												0.0

		TRAINING QUENCH HISTORY								Tmid(K)																																																		0.0																														dV/dt after1ms				Q-O's(#)

		1		Q1		39031		0.75		4.5		20		na		9.076		0.7500826446		7.58		15		A10B6 (Ramp)		A10		B6		-17		-11.5		2.8		0.2173913043		30		12		0.24510		Inner RS Ramp-gap		A5A6 (T2-5)		na		na		-9.5		na		na		0		7.5		0		0.7500826446		0		0		0		0		0		0		0.7500826446		0		ShortedTrig		na		na		155		160		0		2		103.9603960396		0

		2		Q2		39031		0.8076388889		4.5		20		9467		9.622		0.7952066116		8.35		14		A10B5 (Ramp+ORS)		A10		A9		-12.2		-9		7.5		-0.1939393939		50		18		-0.26936		Inner RS Ramp-gap		A5A6 (T2-5)		0		0		-8.4		0		0		0		3.8		0.7952066116		0		0		0		0		0		0		0		0.7952066116		0		0		0		na		155		0		30		2		0		0

		3		Q3		39031		0.8319444444		4.5		20		9409		9.564		0.7904132231		7.97		14		A9A10 (IRS)		A10		A9		-9.5		-5		-2		0.375		55		20		0.40244		Inner RS Mid-Mag-gap		A5A6 (T2-5)		0		0		-9.5		0		0		0		0		0.7904132231		0		0		0		0		0		0		0.7904132231		0		0		2		37		na		125		500		100		1		0		0

		4		Q4		39031		0.8548611111		4.5		20		9739		9.894		0.8176859504		8.54		8		A6A8 (ILS+LE)		A6		A8		-11.6		4.4		8.3		0.4456824513		40		13		0.46330		Inner LS Ramp-gap		A5A6 (T2-5)		0		0		-6.6		0		0		0		5		0		0		0		0.8176859504		0		0.8176859504		0		0		0		0		3		??		na		250		300		34		8.8235294118		0		0

		5		Q5		39031		0.8701388889		4.5		20		9758		9.913		0.8192561983		7.88		15		A6A9 (LE+LS+RE)		A6		A9		-6.8		6.2		16.2		0.3611111111		50		20		0.38235		Inner LS Ramp-gap		A5A6 (T2-5)		0		0		-6.6		0		0		0		0.2		0		0.8192561983		0		0		0		0.8192561983		0		0		0		0		1		6		na		256		360		50		7.2		0		0

		6		Q6		39032		0.4604166667		4.5		20		9583		9.738		0.8047933884		7.15		15		A10B6 (Ramp)		A10		B6		-6.8		-3.4		7.2		0.1954022989		65		19		0.26160		Inner RS Ramp-gap		A6A9 (LE+LS+RE)		A6		A9		-7		4.4		19.2		0.3031914894		-0.2		0		0.8047933884		0		0		0		0		0		0		0.8047933884		0		3		3		na		140		140		35		4		0		0

		7		Q7		39032		0.4784722222		4.5		20		9777		9.932		0.8208264463		7.4		14		A6A8(ILS+LE)		A6		A8		-6.1		8.4		10.8		0.4617834395		30		14		0.46415		Inner LS Ramp-gap		A5A6 (T2-5)		0		0		-5		0		0		11.4		1.1		0.8208264463		0		0		0		0		0.8208264463		0		0		0		0		100		12		Slip		125		150		50		3		0		0

		8		Q8		39032		0.4986111111		4.5		20		9389		9.544		0.7887603306		7.25		14		A10B6 (Ramp)		A10		B6		-9		-5		0		0.3076923077		50		17		0.35088		Outer LS Top of ramp		A5A6 (T2-5)		0		0		-8.4		0		0		37.6		0.6		0.7887603306		0		0		0		0		0		0		0		0.7887603306		0		0		0		0		110		100		50		2		0		0

		9		Q9		39032		0.5118055556		4.5		20		9428		9.583		0.7919834711		7.23		14		A10B6 (Ramp)		A10		B6		-7.6		-5.2		1.6		0.2068965517		70		18		0.28926		Inner RS Ramp-gap		A5A6 (T2-5)		0		0		-6.8		0		0		0.3031914894		0.8		0.7919834711		0		0		0		0		0		0		0		0.7919834711		0		13		8		Slip		95		110		0		2.2		0		0

		10		Q10		39032		0.5520833333		4.5		20		9690		9.845		0.8136363636		7.55		14		A6A8(ILS+LE)		A8		A6		-8.4		1.6		16.2		0.289017341		38		15		0.31720		Inner RS Mid-Mag-gap		A5A6 (T2-5)		0		0		-8		0		0		0		0.4		0.8136363636		0		0		0		0		0.8136363636		0		0		0		0		18		2.5		Slip		310		490		60		11.9671303448		0		0

		11		Q11		39032		0.5930555556		4.5		20		9709		9.864		0.8152066116		7.31		14		A10B6 (Ramp)		A10		B6		-6.6		-4.6		2		0.1886792453		100		20		0.30120		Inner RS Ramp-gap		A5A6 (T2-5)		0		0		-6.2		0		0		0		0.4		0.8152066116		0		0		0		0		0		0		0		0.8152066116		0		0		0		0		140		160		0		3.2		0		0

		12		Q12		39032		0.6083333333		4.5		5		9515		9.67		0.7991735537		7.41		14		A9A10 (IRS)		A10		A9		-8.6		-5		-2.2		0.36		59		25		0.37606		Inner RS Mid-Mag-gap		A5A6 (T2-5)		0		0		-9		0		0		0		-0.4		0.7991735537		0		0		0		0		0		0		0.7991735537		0		0		9		840		Slip		175		170		0		3.4		0		0

		13		Q15		39034		0.3680555556		4.5		5		9661		9.816		0.8112396694		7.29		14		A10B6 (Ramp)		A10		B6		-6.6		-4.8		2		0.1730769231		100		27		0.24752		Inner RS Ramp-gap		0		0		0		0		0		0		0		6.6		0.8112396694		0		0		0		0		0		0		0		0.8112396694		0		0		0		0		400		500		0		10		0		0

		14		Q16		39034		0.3854166667		4.5		5		9576		9.731		0.804214876		0		14		A10B6 (Ramp)??		na		na		na		na		na		0		2		1		0.00000		na		0		0		0		0		0		0		0		0		0.804214876		0		0		0		0		0		0		0		0.804214876		0		0		0		0		27		40		40		1		84.8484848485		0

		15		Q17		39034		0.4034722222		4.5		5		9622		9.785		0.808677686		7.22		14		A10B6 (Ramp)		A10		B6		-6.8		-5		1.8		0.1730769231		100		25		0.25714		Inner RS Ramp-gap		0		0		0		0		0		0		0		6.8		0.808677686		0		0		0		0		0		0		0		0.808677686		0		0		0		0		310		310		103		3.0097087379		0		0

		16		Q22		39034		0.4826388889		4.5		20		9593		9.748		0.8056198347		7.02		14		A10B6 (Ramp)		A10		B6		-7		-5		2.2		0.1785714286		105		22		0.28502		Inner RS Ramp-gap		0		0		0		0		0		0		0		7		0.8056198347		0		0		0		0		0		0		0		0.8056198347		0		0		0		0		0		0		0		0		0		0

		17		Q27		39034		0.6027777778		4.5		0		0		9.6		0.7933884298		7.35		15		A8A9 (RE)		A9		A6		-14.8		-14		20.8		0.021978022		2		1		0.02198		VT-A9 slip		0		0		0		0		0		0		0		14.8		0		0.7933884298		0		0		0		0		0.7933884298		0		0		0		0		0		0		0		0		0		0		0		0

		18		Q58		39035		0.6798611111		4.5		20		0		9.748		0.8056198347		7.33		14		A10B6 (Ramp)		A10		B6		-7		-5		2.4		0.1754385965		100		22		0.27563		Inner RS Ramp-gap		0		0		0		0		0		0		0		7		0.8056198347		0		0		0		0		0		0		0		0.8056198347		0		0		0		0		0		0		0		0		0		0

		19		Q59		39035		0.7243055556		4.5		20		0		9.738		0.8047933884		7.33		14		A10B6 (Ramp)		A10		B6		-7.2		-5.2		2.2		0.1754385965		100		22		0.27563		Inner RS Ramp-gap		0		0		0		0		0		0		0		7.2		0.8047933884		0		0		0		0		0		0		0		0.8047933884		0		0		0		0		0		0		0		0		0		0

		20		Q60		39035		0.7368055556		4.5		20		0		9.729		0.8040495868		7.34		14		A10B6 (Ramp)		A10		B6		-7.2		-5.2		2.2		0.1754385965		100		22		0.27563		Inner RS Ramp-gap		0		0		0		0		0		0		0		7.2		0.8040495868		0		0		0		0		0		0		0		0.8040495868		0		0		0		0		0		0		0		0		0		0

		21		Q61		39035		0.7465277778		4.5		20		0		9.711		0.8025619835		7.34		14		A10B6 (Ramp)		A10		B6		-7.2		-5.2		2.4		0.1724137931		100		22		0.27233		Inner RS Ramp-gap		0		0		0		0		0		0		0		7.2		0.8025619835		0		0		0		0		0		0		0		0.8025619835		0		0		0		0		0		0		0		0		0		0

																								Note: using TQC01 VT-ID's for all coils

		Training Quench-Origin Statistics

				TQS01b				4.5K		<150A/s)												TQS01-2																																				4.5K		<150A/s)

				Coil		Nq				Seg.		N				Layer		N				Coil																																						Seg.		N				Layer		N

				8		1				Ramp		18				Inner		26				8																																						Ramp		14				Inner		16

				14		21				IRS		4				Outer		1				14																																						IRS		0				Outer		0

				15		2				ILS		3										15																																						ILS		2

				7		0				ORS		1										7																																						ORS		0

				Total		24				Spacer		1										Total																																						Spacer		0

												27

		TQS01b Ramp-Rate																																																												Statistics

		Rmp		File		Date		Time		Tbath		dI/dt)		Iq (32)		Iq.		Iq/Iss		MIITS		Q-coil		Q-Seg #1		Exit-1		Exit-2		t0		t1		t2		TOF		dV/dt01		dV/dt12		dV/dt-ToF		Quench.Origin		Q-Seg #2		Exit-1		Exit-2		t0		t1		t2		TOF		Delay		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		LHe		Quench		Q-trig		Q-trig		Qprop		Qprop		dV/dt/pair		Nstrt		Tav.R.end		Comment

		#		0		m-d		hh:mm		(K)		(A/s)		(A)		(kA)		(ratio)		(miits)		(#)		(seg.ID)		(VT-ID)		(VT-ID)		(ms)		(ms)		(ms)		(ratio)		(V/s)		(V/s)		(frac.)		(Layer-coords)		(seg.ID)		(VT-ID)		(VT-ID)		(ms)		(ms)		(ms)		(ratio)		(ms)		C-14		C-15		C-07		C-08		0		0		0		0		0		(%mag)		(FFC#)		(mV)		(type)		(V/s)		(V/s,1ms)		(V/s)		(1ms)		(K)		(text)

		15		Q12		11-Nov		14:36		4.5		5		9515		9.67		0.80				14		A9A10 (IRS)		A10		A9		-8.6		-5.2		-2.0		0.34		2		1				Inner RS Mid-Mag-gap		A5A6 (T2-5)						-9.0								-0.4																						9		840		Slip		175		170				3

		16		Q13A		11-Nov		14:54		4.5		15000		2000		2.16		0.178						Full PS-on error														2		1						RmpRsRe

		17		Q13		11-Nov		15:06		4.5		40		9661		9.82		0.81				14		A10B6 (Ramp)		A10		B6		-7.0		-4.8		2.4		0.19		2		1				Inner RS Ramp-gap		A5A6 (T2-5)						-6.6								0.4																		0.811										800		500				10

		18		Q14		11-Nov		15:43		4.5		40		9651		9.81		0.81				14		A10B6 (Ramp)		A10		B6		-6.8		-4.8		2.6		0.18		2		1				Inner RS Ramp-gap		A5A6 (T2-5)						-6.5								0.3																		0.810				17		0		SS				900				18

		19		Q15		13-Nov		8:50		4.5		5		9661		9.82		0.81				14		A10B6 (Ramp)		A10		B6		-6.6		-4.8		2.0		0.17		2		1				Inner RS Ramp-gap																6.6																		0.811										400		500				10

		20		Q16		13-Nov		9:15		4.5		5		9576		9.73		0.80				14		na		na		na		na		na		na				2		1				na																																		0.804										27		40		40		1		85

		21		Q17		13-Nov		9:41		4.5		5		9622		9.78		0.81				14		A10B6 (Ramp)		A10		B6		-6.6		-4.8		2.0		0.17		2		1				Inner RS Ramp-gap																6.6										0.808		0.808																310		310		103		3

		22		Q18		13-Nov		9:53		4.5		80		9545		9.70		0.80				14		A10B6 (Ramp)		A10		B6		-7.4		-4.8		3.8		0.19		2		1				Inner RS Ramp-gap																7.4																		0.802

		23		Q19		13-Nov		10:10		4.5		80		9545		9.70		0.80				14		A10B6 (Ramp)		A10		B6		-7.5		-4.8		3.6		0.20		2		1				Inner RS Ramp-gap																7.5																		0.802

		24		Q20		13-Nov		10:18		4.5		160		9341		9.50		0.78				14		A10B6 (Ramp)		A10		B6		-8.4		-5.2		5.0		0.19		2		1				Inner RS Ramp-gap																8.4																		0.785

		25		Q21		13-Nov		10:24		4.5		320		T-shock		2.47		0.20				15		na		na		na		na		na		na				2		1				na																																		0.204

		26		Q22		13-Nov		11:35		4.5		20		9593		9.75		0.81				14		A10B6 (Ramp)		A10		B6		-6.8		-4.8		2.4		0.18		2		1				Inner RS Ramp-gap																6.8																		0.806

		27		Q23		13-Nov		11:45		4.5		240		na		3.40		0.28				14		na		na		na		na		na		na				2		1																																						0.281

		28		Q24		13-Nov		12:08		4.5		210		7478		7.63		0.63				14		A2A3(Imto)														2		1																																						0.631

		29		Q25		13-Nov		12:19		4.5		220		6799		6.95		0.57				14		A2A3(Imto)														2		1

		40		Q36		14-Nov		9:13		4.5		13000				2.22		0.183

		Misc quenches																				Q-Origins																																								Coil Distributions

		Rmp		File		Date		Time		Tbath		dI/dt)		Iq (32)		Iq.		Iq/Iss		MIITS		Q-coil		Q-Seg #1		Exit-1		Exit-2		t0		t1		t2		TOF		dV/dt1		dV/dt2		Loc(dV/dt)		Quench.Origin		Q-Seg #2		Exit-1		Exit-2		t0		t1		t2		TOF		Delay		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		LHe		Quench		Q-trig		Q-trig		Qprop		Qprop		dV/dt/pair		Nstrt		Tav.R.end		Comment

		#		(ID)		mm/dd		hh:mm		(K)		(A/s)		(A)		(kA)		(ratio)		(miits)		(#)		(seg.ID)		(VT-ID)		(VT-ID)		(ms)		(ms)		(ms)		(ratio)		(V/s)		(V/s)		0		(Layer-coords)		(seg.ID)		(VT-ID)		(VT-ID)		(ms)		(ms)		(ms)		(ratio)		(ms)		SC05		SC06		SC07		SC08		LS		LS		End		RS		Ramp		(%mag)		(FFC#)		(mV)		(type)		(V/s)		(V/s,1ms)		(V/s)		(1ms)		(K)		(text)

		Preparation																						coil # inn or out																						coil # inn or out

		1		PH2		10-Nov		17:14		4.5		0		3000		3.16		0.26		3.23				Min P-Htr #2 at 3kA																		0.00																		na																										SS		155		160				3		104

		2		PH1		10-Nov		17:37		4.5		0		3000		3.16		0.26						Min P-Htr #1 at 3kA

		3		Q11A		11-Nov		13:56		4.5		20		1164		1.32		0.11						F-J false alarm																		0.00																		8																										SS		125		500		100		5

		4		Q13A		11-Nov		14:54		4.5		15000		2000		2.16		0.178						Full PS-on error																						RmpRsRe

																																																												0		0.55		6.655																		0		0.8		9.68

																																																												0		1		12.1																		0		1		12.1

																																																																																										0.8

		X				X		Iss

						0		12.1

						400		12.1





TQS01-Origins

		3		22		1		62

		4		23		2		63

		5		24		30		64

		6		25		31		65

		7		26		32

		8		27		33

		9		28		34

		10		29		35

		11				36

		12				37

		13				38

		14				39

		15				40

		16				41

		17				42

		18				43

		19				44

		20				45

		21				46

						47

						48

						49

						50

						51

						52

						53

						54

						55

						56

						57

						58

						59

						60

						61



All-Quench Record

Training Attempts

Ramp-Rate

Heater-Studies

Plateau-Onset

Ramp #

Iq / Iss

TQS01b Quench Record (Iq/Iss)

0.7500826446

0.8016528926

0.2607438017

0.8056198347

0.7952066116

0.8016528926

0.2607438017

0.8047933884

0.7904132231

0.7847933884

0.7919834711

0.8040495868

0.8176859504

0.2041322314

0.7933884298

0.8025619835

0.8192561983

0.8056198347

0.7919834711

0.8047933884

0.2809917355

0.7919834711

0.8208264463

0.6308264463

0.7924793388

0.7887603306

0.5747107438

0.7919834711

0.7919834711

0.7911570248

0.8136363636

0.7898347107

0.1090082645

0.7919834711

0.8152066116

0.2479338843

0.7991735537

0.1830578512

0.1847107438

0.2529752066

0.8112396694

0.2517355372

0.8104132231

0.2524793388

0.8112396694

0.252892562

0.804214876

0.2541322314

0.808677686

0.3358677686

0.3323966942

0.3382644628

0.4231404959

0.5009917355

0.5851239669

0.6676859504

0.7839669421

0.7861157025

0.7847933884

0.7901652893

0.7899173554

0.7919834711

0.7918181818

0.7911570248

0.7085950413



TQC01-Origins

		0.8120661157		0.852892562		0.7500826446

		0.8120661157		0.8617355372		0.7952066116

		0.8184297521		0.8641322314		0.7904132231

		0.8361157025		0.8641322314		0.8176859504

		0.8448760331		0.8649586777		0.8192561983

		0.8416528926		0.8649586777		0.8047933884

		0.8489256198		0.8649586777		0.8208264463

		0.8585123967		0.8641322314		0.7887603306

		0.8569421488		0.8641322314		0.7919834711

		0.8673553719		0.8641322314		0.8136363636

		0.8689256198		0.8641322314		0.8152066116

		0.8705785124		0.8641322314		0.7991735537

		0.8745454545		0.8641322314		0.8112396694

		0.8729752066		0.8641322314		0.804214876

		0.8756198347		0.8641322314		0.808677686

		0.8761983471		0.8641322314		0.8056198347

		0.8753719008				0.7933884298

		0.8753719008				0.8056198347

		0.8761983471				0.8047933884

		0.8761983471				0.8040495868

		0.877768595				0.8025619835

		0.8769421488

		0.8785950413

		0.8785950413



TQS01: 4.5K Training

TQS01

TQS01-2

TQS01b

Training Ramp #

Iq / Iss

TQS01b Training (Iq/Iss)



Q-Origins

		0		0.7500826446		0		0

		0.7952066116		0		0		0

		0.7904132231		0		0		0

		0		0		0		0.8176859504

		0		0.8192561983		0		0

		0		0.8047933884		0		0

		0.8208264463		0		0		0

		0.7887603306		0		0		0

		0.7919834711		0		0		0

		0.8136363636		0		0		0

		0.8152066116		0		0		0

		0.7991735537		0		0		0

		0.8112396694		0		0		0

		0.804214876		0		0		0

		0.808677686		0		0		0

		0.8056198347		0		0		0

		0		0.7933884298		0		0

		0.8056198347		0		0		0

		0.8047933884		0		0		0

		0.8040495868		0		0		0

		0.8025619835		0		0		0



14:16   15:  4
7:    0
8:    1

TQS01b Training (<= 20A/s) 
Coil Distribution

C-14

C-15

C-07

C-08

Training Ramp #

Iq/Iss

TQS01b Training.Coil (Iq/Iss)



Errors

		0		0		0		0		0.7500826446

		0		0		0		0		0.7952066116

		0		0		0		0.7904132231		0

		0		0.8176859504		0		0		0

		0		0.8192561983		0		0		0

		0		0		0		0		0.8047933884

		0		0.8208264463		0		0		0

		0		0		0		0		0.7887603306

		0		0		0		0		0.7919834711

		0		0.8136363636		0		0		0

		0		0		0		0		0.8152066116

		0		0		0		0.7991735537		0

		0		0		0		0		0.8112396694

		0		0		0		0		0.804214876

		0		0		0		0		0.808677686

		0		0		0		0		0.8056198347

		0		0		0.7933884298		0		0

		0		0		0		0		0.8056198347

		0		0		0		0		0.8047933884

		0		0		0		0		0.8040495868

		0		0		0		0		0.8025619835



TQS01b Training (<= 20A/s)
Inner pole-turn segments

LE:        0
LS :       4
RE:        1
RS:        2
Ramp: 14

ILE

ILS

IRE

IRS

Ramp

Training Ramp #

Iq/Iss

TQS01b Training.Seg (Iq/Iss)



Q04R(T)

		5		39032

		15000		39032

		40		39032

		40		39032

		5		39034

		5		39034

		5		39034

		80		39034

		80		39034

		160		39034

		320		39034

		20		39034

		240		39034

		210		39034

		220		39034

		13000		39035



TQS01 Ramp-Rate

TQS01b

Ramp-Rate (A/s)

Iq/Iss

Iq(kA)

TQS01 RampRate

0.7991735537

0.6083333333

0.1780991736

0.6208333333

0.8112396694

0.6291666667

0.8104132231

0.6548611111

0.8112396694

0.3680555556

0.804214876

0.3854166667

0.8080165289

0.4034722222

0.8016528926

0.4118055556

0.8016528926

0.4236111111

0.7847933884

0.4291666667

0.2041322314

0.4333333333

0.8056198347

0.4826388889

0.2809917355

0.4895833333

0.6308264463

0.5055555556

0.5747107438

0.5131944444

0.1830578512

0.3840277778



		20		5		0

		5		15000		400

		50		40

		51		40

		75		5

		100		5

		150		5

		200		80

		300		80

		250		160

		225		320

		175		20

		5		240

		5		210

		5		220

		20		13000

		5



TQS01

TQS01b

Iss

Ramp-Rate (A/s)

Iq / Iss

Iq (kA)

TQS01 dI/dt.comp

0.8761983471

0.7991735537

12.1

0.8761983471

0.1780991736

12.1

0.8745454545

0.8112396694

0.8745454545

0.8104132231

0.871322314

0.8112396694

0.8681818182

0.804214876

0.8472727273

0.8080165289

0.720661157

0.8016528926

0.2452892562

0.8016528926

0.2829752066

0.7847933884

0.3190082645

0.2041322314

0.8136363636

0.8056198347

0.8761983471

0.2809917355

0.877768595

0.6308264463

0.8769421488

0.5747107438

0.8785950413

0.1830578512

0.8785950413



		0.7500826446

		0.7952066116

		0.7904132231

		0.8176859504

		0.8192561983

		0.8047933884

		0.8208264463

		0.7887603306

		0.7919834711

		0.8136363636

		0.8152066116

		0.7991735537

		0.8112396694

		0.804214876

		0.808677686

		0.8056198347

		0.7933884298

		0.8056198347

		0.8047933884

		0.8040495868

		0.8025619835



Quench-Training Record

TQS01b Training

Ramp

Iq (kA)

TQS01 Quench Record (Iq)



		0.2607438017

		0.2607438017

		0.7500826446

		0.7952066116

		0.7904132231

		0.8176859504

		0.8192561983

		0.8047933884

		0.8208264463

		0.7887603306

		0.7919834711

		0.8136363636

		0.1090082645

		0.8152066116

		0.7991735537

		0.1847107438

		0.8112396694

		0.8104132231

		0.8112396694

		0.804214876

		0.808677686

		0.8016528926

		0.8016528926

		0.7847933884

		0.2041322314

		0.8056198347

		0.2809917355

		0.6308264463

		0.5747107438

		0.7919834711

		0.7933884298

		0.7919834711

		0.7919834711

		0.7924793388

		0.7919834711

		0.7911570248

		0.7898347107

		0.7919834711

		0.2479338843

		0.1830578512

		0.2529752066

		0.2517355372

		0.2524793388

		0.252892562

		0.2541322314

		0.3358677686

		0.3323966942

		0.3382644628

		0.4231404959

		0.5009917355

		0.5851239669

		0.6676859504

		0.7839669421

		0.7861157025

		0.7847933884

		0.7901652893

		0.7899173554

		0.7919834711

		0.7918181818

		0.7911570248

		0.7085950413

		0.8056198347

		0.8047933884

		0.8040495868

		0.8025619835



Full PS 60V

Q02, Q04 No PH

Q01

P49-53 PH.trig
No dump

All quenches

Iq / Iss

Miits

TQS01b Quench Record (Iq/Iss)

7.58

8.35

7.97

8.54

7.88

7.15

7.4

7.25

7.23

7.55

0.19

7.31

7.41

0.32

7.02

7.33

7.29

7.22

7.03

7

6.89

0

7.02

0

4.7

4.67

7.58

7.35

7.34

7.05

7.41

7.83

7.84

7.29

7.11

0

0.45

0.92

2.57

7.32

3.62

4

4.67

4.42

4.92

3.99

5.07

5.92

5.54

5.81

5.84

5.87

5.9

6.02

7.02

7.78

7.8

6.92

7.33

7.33

7.34

7.34



		TQS01				Quench Record

		Geom.				Coils		Cond.		Bore		DAQ		Nchn		Ioffset		Iss		Bss		dB/dI (T/KA)																								Nturns		R(40K)		dL/turn		dR/dL				dV/dt.avg		Plot/limits				dB/dt(T/min)=(dB(T)/dI(kA))*(dI/dt(s))*60/1000																																										Common

		Cos-Theta quad				TQ05-07		NbSn		(mm)		(ID)		(#)		(A)		(kA)		(T,max)		0.9835																								(turns/coil)		(mOhm/coil)		(cm.avg)		(uOhms/cm)				(V/s/pair)		Bss.16		MechDesign		dB/dt.plot		Iss.16		dI/dt.plot																																						Numbers

										50		8212		1		-175		12.1		11.9																										42		44		200		5.2381				50		11.9		??		0		12.1		0

												8212		32		-155																																										11.9		??		30		12.1		500

												6810		4		??																																																																												(t1-t0)/(t1+t2-2*t0)								(V1-V0)/2/(V2-V0)						V1'/2*(t1-t0)/(V1'*(t1-t0)+V2'*(t2-t1))

		Misc quenches																																																																												Q-Origin

		Rmp		File		Date		Time		Tbath		dI/dt)		Iq (32)		Iq.		Iq/Iss		Q-coil		Q-O.1		Q-O.2		Delay		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss										LHe		Quench		Q-trig		Q-trig		Qprop		Qprop		dV/dt/pair		Nstrt		dI/dtreal		dI/dt		dB/dt		dB/dt		B		Btran		MIITS		Tav.R.end		Iq		File		Seg.0		Seg.1		Seg.2		t0		t1		t2		Loc(tof)		V0		V1		V2		Loc(V)		dV/dt1		dV/dt2		Loc(dV/dt)		Rel.Distance		Rdel		Distance		From		Comment

		#		(Q#)		m-d		hh:mm		(K)		(A/s)		(A)		(kA)		(ratio)		(#)		(seg.ID)		(seg.ID)		(ms)		SC05		SC06		SC07		SC08										(%mag)		(FFC#)		(mV)		(type)		(V/s)		(V/s,1ms)		(V/s)		(1ms)		(A/s)		(del/req)		Tesla/min		T/s		Tesla		Tesla		(miits)		(K)		(kA)		(Q#)		seg.		seg.		seg.		(ms)		(ms)		(ms)		(frac.)		(mV)		(mV)		(mV)		(frac.)		(V/s)		(V/s)		(frac.)		(t1-t0)/(t1-t0+t2-t0)		(uOhms)		(cm)		Tap#		(text)

		Preparation																				coil # inn or out																																																								Preparation																																local tap		local tap

		1								4.3						0.16		0.01								na																								SS		155		160				3		0		0		0.00		0.00		0.00		0.00		3.23		104		0.16		0														0.00								0.00						0.00

		2								4.3						0.16		0.01								8																								SS		125		500		100		5		0				0.00		0.00				0.00						0.16		0														0.00								0.00						0.00

		0		32		25-Apr				2.93		20		10059		10.21		0.844		5		RmpRsRe																																																						10.21		32		5.RmpRsRe		ILS+Le		ORS		-9		-8.6		14.80		0.02																								Low LHe

																																																																																												0.00								0.00

		TQS01-1: 1st 4.5K Training																										Statistics																																																		Q-Origin																																								SQ02-1: 1st 4.4K Training										SQ02-2: 2nd 4.4K Training

		Rmp		File		Date		Time		Tbath		dI/dt)		Iq (32)		Iq.		Iq/Iss				QO-1		QO-2		Delay		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		Iq/Iss		LHe		Quench		Q-trig		Q-trig		Qprop		Qprop		dV/dt/pair		Nstrt		dI/dtreal		dI/dt		dB/dt		dB/dt		B		Btran		MIITS		Tav.R.end		Iq		Rmp		Seg.0		Seg.1		Seg.2		t0		t1		t2		Loc(tof)		V0		V1		V2		Loc(V)		dV/dt1		dV/dt2		Loc(dV/dt)		Rel.Distance		Rdel		Distance		From				Ramp		Iq.		Iq/Iss						Ramp		Iq.		Iq/Iss

		#		(Q#)		m-d		hh:mm		(K)		(A/s)		(A)		(kA)		(ratio)				(seg.ID)		(seg.ID)		(ms)		SC05		SC06		SC07		SC08		End		Ramp		RS		LS		(%mag)		(FFC#)		(mV)		(type)		(V/s)		(V/s,1ms)		(V/s)		(1ms)		(A/s)		(del/req)		Tesla/min		T/s		Tesla		Tesla		(miits)		(K)		(kA)		(Q#)		seg.		seg.		seg.		(ms)		(ms)		(ms)		(frac.)		(mV)		(mV)		(mV)		(frac.)		(V/s)		(V/s)		(frac.)		(t1-t0)/(t1-t0+t2-t0)		(uOhms)		(cm)		Tap#				#		(kA)		(ratio)						#		(kA)		(ratio)

		1		1		22-Apr				4.5		20		9671		9.83		0.812		7		IRS+Re						0		0		0.8120661157		0						0.812						5		48		Slip		155		160				2		20		1		1.18		0.02		0.01		0.01		5.8		104		9.83		1		7.IRS+Re		Ramp		ILS+Le		-8.3		-0.8		13		0.26								0.00						0.00		0.26										1		5.896		0.5955555556						1		9.373		0.9467676768

				1		22-Apr		0		4.5		20		9671		9.826		0.8120661157		7		ILS+Le				0																								Slip		155				30		2																		9.83		1		7.ILS+Le		7.IRS+Re		Imti		-8.2		2.4		21.8		0.26										30				0.50		0.26										2		6.429		0.6493939394						2		9.397		0.9491919192

		2		2		22-Apr				4.5		20		9748		9.90		0.818		8		Omt-6.Re		ORe				0		0		0		0.8184297521		0.818										2		37		Slip		125		500		100		1		20				1.18		0.02				0.01						9.90		2		8.Omt-6.Re		ORS		OLS		4.4		7.6		8.6		0.43								0.00						0.00		0.43										2		6.429		0.6493939394						3		9.407		0.9502020202

		3		3		22-Apr				4.5		20		9962		10.12		0.836		6		Ramp						0		0.8361157025		0		0				0.836								3		??		Slip		250		300		34		9		20				1.18		0.02				0.01						10.12		3		6.Ramp		IRS+Re		ORS		-7.6		-4.2		5.4		0.21								0.00						0.00		0.21										3		6.802		0.6870707071						4		9.441		0.9536363636

		4		4		24-Apr				4.5		20		10068		10.22		0.845		6		IRS+Re		6Imti				0		0.8448760331		0		0						0.845						1		6		Slip		256		360		50		7		20				1.18		0.02				0.01								4		6.IRS+Re		Ramp		ILS+Le		-8.7		-4.4		9.8		0.19								0.00						0.00		0.19										4		6.987		0.7057575758						5		9.465		0.9560606061

		5		5		24-Apr				4.5		20		10029		10.18		0.842		6		IRS+Re						0		0.8416528926		0		0						0.842		0				3		3		Slip		140		140		35		4		20				1.18		0.02				0.01								5		6.IRS+Re		Ramp		ILS+Le		-8.7		-4.4		9.8		0.19								0.00						0.00		0.19										5		7.39		0.7464646465						6		9.513		0.9609090909

		6		6		24-Apr				4.5		20		10117		10.27		0.849		7		Ramp						0		0		0.8489256198		0		0		0.849								100		12.0		Slip		125		150		50		3		20				1.18		0.02				0.01								6		7.Ramp		IRS+Re		ILS+Le		-9.8		-6.2		5.8		0.188								0.00						0.00		0.19										6		7.632		0.7709090909						7		9.518		0.9614141414

		7		7		24-Apr				4.5		20		10233		10.39		0.859		6		ILS+Le						0		0.8585123967		0		0		0						0.859										110		100		50		2		20				1.18		0.02				0.01								7		6.ILS+Le		Imti		IRS+Re		-5.6		8.4		9.8		0.48								0.00						0.00		0.48										7		7.996		0.8076767677						8		9.378		0.9472727273

		8		8		24-Apr				4.5		20		10214		10.37		0.857		8		Ramp						0		0		0		0.8569421488				0.857								13		8.0		Slip		95		110				2		20				1.18		0.02				0.01								8		8.Ramp		IRS+Re		ILS+Le		-8.4		-5.2		6.3		0.18								0.00						0.00		0.18										8		8.238		0.8321212121						9		9.542		0.9638383838

		9		9		24-Apr				4.5		20		10340		10.50		0.867		8		ILS+Le						0		0		0		0.8673553719		0						0.867				18		2.5		Slip		310		490		60		13		20				1.18		0.02				0.01								9		8.ILS+Le		Imti		IRS+Re		-5.4		7.2		12.2		0.42								0.00						0.00		0.42										9		8.519		0.8605050505						10		9.489		0.9584848485

		10		10		24-Apr				4.5		20		10359		10.51		0.87		5		Ramp+IRS+Re						0.8689256198		0		0		0				0.869				0										140		160				3		20				1.18		0.02				0.01								10		5.Ramp+IRS+Re		ORs		ILS+Le		-9.2		2.8		14.8		0.33						???		0.00						0.00		0.33										10		8.645		0.8732323232						11		9.547		0.9643434343

		11		11		24-Apr				4.5		20		10379		10.53		0.87		6		Imto						0		0.8705785124		0		0								0				9		840		Slip		175		170				3		20				1.18		0.02				0.01								11		6.Imto		Wedge.O		???		-12.0		-4.8		???		0.00								0.00						0.00		0.00										11		8.519		0.8605050505						12		9.538		0.9634343434

		12		12		24-Apr				4.5		20		10427		10.58		0.87		6		Ramp						0		0.8745454545		0		0				0.875														800		500				10		20				1.18		0.02				0.01								12		6.Ramp		IRS+Re		ORS		-5.0		-3.4		5.0		0.14								0.00						0.00		0.14										12		8.82		0.8909090909						13		9.547		0.9643434343

		13		13		24-Apr				4.5		20		10408		10.56		0.87		6		Ramp						0		0.8729752066		0		0				0.873								17		0		SS				900				18		20				1.18		0.02				0.01								13		6.Ramp		IRS+Re		ORS		-4.9		-3.0		5.7		0.15								0.00						0.00		0.15										13		8.898		0.8987878788						14		9.567		0.9663636364

		14		14		24-Apr				4.5		20		10440		10.60		0.876		6		Ramp						0		0.8756198347		0		0				0.876														400		500				10		20				1.18		0.02				0.01								14		6.Ramp		IRS+Re		ORS		-5.0		-3.3		5.0		0.15								0.00						0.00		0.15										14		8.883		0.8972727273						15		9.562		0.9658585859

		15		15		24-Apr				4.5		20		10447		10.60		0.876		6		Ramp						0		0.8761983471		0		0				0.876														27		40		40		1		20				1.18		0.02				0.01				85				15		6.Ramp		IRS+Re		ORS		-4.9		-3.2		5.2		0.14								0.00						0.00		0.14										15		8.917		0.9007070707						16		9.528		0.9624242424

		16		16		24-Apr				4.5		20		10437		10.59		0.88		6		ILS+Le						0		0.8753719008		0		0								0.875										310		310		103		3		20				1.18		0.02				0.01								16		6.ILS+Le		IRS+Re		Imti		-5.2		7.8		7.8		0.50						???		0.00						0.00		0.50										16		9.004		0.9094949495						17		9.552		0.9648484848

		17		17		24-Apr				4.5		20		10437		10.59		0.88		6		Ramp						0		0.8753719008		0		0				0.875				0																												0.01								17		6.Ramp		IRS+Re		ORS		-5.0		-3.4		5.2		0.14								0.00						0.00		0.14										17		9.159		0.9251515152						18		9.557		0.9653535354

		18		18		24-Apr				4.5		5		10447		10.60		0.88		6		Ramp						0		0.8761983471		0		0				0.876				0																												0.01								18		6.Ramp		IRS+Re		ORS		-4.9		-3.0		4.6		0.17								0.00						0.00		0.17										18		9.159		0.9251515152						19		9.557		0.9653535354

		19		29		24-Apr				4.5		5		10447		10.60		0.88		6		Ramp						0		0.8761983471		0		0				0.876				0																												0.01								29		6.Ramp		IRS+Re		ORS		0.0		1.8		9.6		0.16		0		168		602		0.14		96		22		0.25		0.16										19		9.218		0.9311111111

		20		30		25-Apr				4.5		5		10466		10.62		0.88		6		Ramp						0		0.877768595		0		0				0.878				0																												0.01								30		6.Ramp		IRS+Re		ORS		-4.8		-3.6		4.7		0.11								0.00						0.00		0.11										20		9.053		0.9144444444

		21		31		25-Apr				4.5		5		10456		10.61		0.88		6		Ramp						0		0.8769421488		0		0				0.877				0																												0.01								31		6.Ramp		IRS+Re		ORS		-4.8		-3.6		4.7		0.11								0.00						0.00		0.11										21		9.077		0.9168686869

		22		35		25-Apr				4.5		20		10476		10.63		0.88		6		Ramp						0		0.8785950413		0		0				0.879				0																												0.01								35		6.Ramp		IRS+Re		ORS		-4.9		-3.2		5.2		0.14								0.00						0.00		0.14										22		9.252		0.9345454545

		23		36		25-Apr				4.5		5		10476		10.63		0.88		6		Ramp						0		0.8785950413		0		0				0.879																																								36		6.Ramp		IRS+Re		ORS		-4.8		-3.2		4.6		0.15								0.00						0.00		0.15										23		9.266		0.935959596

		24				25-Apr				4.5						0.16		0.01										0														0																																																		0.00								0.00						0.00		0.00										24		9.242		0.9335353535

		25				25-Apr				4.5						0.16		0.01										0														0																																																		0.00								0.00																		25		9.267		0.9360606061

		26				25-Apr				4.5						0.16		0.01										0														0																																																		0.00								0.00																		26		9.256		0.9349494949						1		9.557		0.9653535354

		27				25-Apr				4.5						0.16		0.01												0												0																																																																												27		9.285		0.9378787879

		28				25-Apr				4.5						0.16		0.01												0								0																																																																																28		9.315		0.9409090909

		29				25-Apr				4.5						0.16		0.01												0										0																																																																														29		9.247		0.934040404

		30				25-Apr				4.5						0.16		0.01												0										0																																																																														30		9.266		0.935959596

		31				25-Apr				4.5						0.16		0.01												0										0																																																																														31		9.261		0.9354545455

		32				25-Apr				4.5						0.16		0.01																0						0																																																																														32		8.956		0.9046464646

		33				25-Apr				4.5						0.16		0.013										0														0																																																																												33		9.325		0.9419191919

		34				25-Apr				4.5						0.16		0.013												0										0																																																																														34		9.397		0.9491919192

		35				25-Apr				4.5						0.16		0.013																0						0																																																																														35		9.358		0.9452525253

		36				25-Apr				4.5						0.16		0.013																0						0																																																																														36		9.441		0.9536363636

		37				26-Apr				4.5						0.16		0.013																0						0																																																																														37		9.252		0.9345454545

		38				26-Apr				4.5						0.16		0.013																0						0																																																																														38		9.232		0.9325252525

																												1		17		2		3		1		15		3		3				10		8		0		16																																																																		39		9.125		0.9217171717

		TQS01-1: Sub-Cooled																										Statistics																																																		Q-Origin

		Rmp		File		Date		Time		Tbath		dI/dt)		Iq (32)		Iq.		Iq/Iss				QO-1		QO-2		Delay		0		0		0		0		0		0		0		0		LHe		Quench		Q-trig		Q-trig		Qprop		Qprop		dV/dt/pair		Nstrt		dI/dtreal		dI/dt		dB/dt		dB/dt		B		Btran		MIITS		Tav.R.end		Iq		Rmp		Seg.0		Seg.1		Seg.2		t0		t1		t2		Loc(tof)		V0		V1		V2		Loc(V)		dV/dt1		dV/dt2		Loc(dV/dt)		Rel.Distance		Rdel		Distance		From

		#		(Q#)		m-d		hh:mm		(K)		(A/s)		(A)		(kA)		(ratio)				(seg.ID)		(seg.ID)		(ms)		0		0		0		0		RE		Ramp		RS		LS		(cm-mag		(FFC#)		(mV)		(type)		(V/s)		(V/s,1ms)		(V/s)		(1ms)		(A/s)		(del/req)		Tesla/min		T/s		Tesla		Tesla		(miits)		(K)		(kA)		#		seg.		seg.		seg.		(ms)		(ms)		(ms)		(frac.)		(mV)		(mV)		(mV)		(frac.)		(V/s)		(V/s)		(frac.)		(t1-t0)/(t1-t0+t2-t0)		(uOhms)		(cm)		Tap#

		Preparation																				coil # inn or out																																																								Preparation																																local tap		local tap

				STCK2.TSV						4.47						155		0.01						Rdump = 32 mOhm																														Tdump = 40ms				Vqdc = 0.25V		0		0		0.00		0.00		0.15

		1		Q01		18-Aug		17:01		4.42		8		7983		8138		0.67				16Ti lead to SC01		Missed start by 70ms																														2.2				0.1		8		1		0.47		0.01		8.00		8.14		8.75

		2		Q02		18-Aug		18:20		4.48		8		9593		9748		0.81				16Ti lead to SC01		Captured start																														2.1				0.1		8		1		0.47		0.01		9.59		9.75

		0		Q04		31-Dec		19:37		4.52		0		9913		10068		0.83				16Ti lead to SC01		Captured start																														2.1				0.1		0				0.00		0.00				10.07

		0		Q05		31-Dec		19:55		4.51		0		9758		9913		0.82				16Ti lead to SC01		Captured start																														2.1				0.1		0				0.00		0.00				9.91

																155																																												0				0.00		0.00												0

		TRAINING QUENCH HISTORY								Tmid(K)																																												dV/dt after1ms				Q-O's(#)																				TRAINING QUENCH HISTORY

		1		33		25-Apr				3.23		20		10864		11.02		0.911		5		ILS+Le																								10				SS																												33		5.ILS+Le		RmpRsRe		Imti		-4.9		0		13.80		0.21																0.21

		2		34		25-Apr				3.3		20		10766		10.92		0.903		5		RmpRsRe																								1		9		Slip																												34		5.RmpRsRe		ILS+Le		ORS		-8.6		7.2		10.80		0.45																0.45

		3		38		26-Apr				3.66		20		10805		10.96		0.906		5		ILS+Le																																																								38		5.ILS+Le		RmpRsRe		Imti		-4.9		-0.2		13.40		0.20																0.20

		4		39		26-Apr		7:57		3.6		20		10447		10.60		0.876		5		RmpRsRe																																																								39		5.RmpRsRe		ILS+Le		ORS		-8.2		-7		14.80		0.05																0.05

		5										dI/dt		-328.3464566929																																																																																														0.00

		TQS01: 4.5K Ramp-Rate																										Statistics																																																		Q-Origin

		Rmp		File		Date		Time		Tbath		dI/dt)		Iq (32)		Iq.		Iq/Iss				QO-1		QO-2		Delay		1		17		2		3		3		3		3		3		LHe		Quench		Q-trig		Q-trig		Qprop		Qprop		dV/dt/pair		Nstrt		dI/dtreal		dI/dt		dB/dt		dB/dt		B		Btran		MIITS		Tav.R.end		Iq		Rmp		Seg0		Seg1		Seg2		t0		t1		t2		Loc(tof)		V0		V1		V2		Loc(V)		dV/dt1		dV/dt2		Loc(dV/dt)		Rel.Distance		Rdel		Distance		From				Rmp		Iq.		Iq/Iss

		#		(Q#)		m-d		hh:mm		(K)		(A/s)		(A)		(kA)		(ratio)				(seg.ID)		(seg.ID)		(ms)		Statistics		0		0		0		RE		Ramp		RS		LS		(cm-mag		(FFC#)		(mV)		(type)		(V/s)		(V/s,1ms)		(V/s)		(1ms)		(A/s)		(del/req)		Tesla/min		T/s		Tesla		Tesla		(miits)		(K)		(kA)		#		seg.		seg.		seg.		(ms)		(ms)		(ms)		(frac.)		(mV)		(mV)		(mV)		(frac.)		(V/s)		(V/s)		(frac.)		(t1-t0)/(t1-t0+t2-t0)		(uOhms)		(cm)		Tap#				#		(kA)		(ratio)

		1		15		24-Apr		0:00		4.50		20		10447		10.602		0.8761983471		6		Ramp								0										0										??		125		155				3		20				1.18		0.02				0.01		3.20		101				15		6.Ramp		IRS+Re		ORS		-4.9		-3.2		5.2		0.14								0.00						0.00		0.14

		2		18		24-Apr				4.50		5		10447		10.602		0.876		6		Ramp												0				0.8761983471												??		250		300		34		9		5				0.30		0.00				0.01								18		6.Ramp		IRS+Re		ORS		-4.9		-3		4.6		0.17								0.00						0.00		0.17

		3		19		24-Apr				4.50		50		10427		10.582		0.875		6		Ramp										0				0												20		??		125		500		100		5		50				2.95		0.05				0.01								19		6.Ramp		IRS+Re		ORS		-5.1		-3.8		5.4		0.110								0.00						0.00		0.11

		4		20		24-Apr				4.50		51		10427		10.582		0.875		6		Ramp												0				0.8745454545										2		??		250		300		34		9		51				3.01		0.05				0.01								20		6.Ramp		IRS+Re		ORS		-5.1		-3.8		5.6		0.108								0.00						0.00		0.11

		5		21		24-Apr				4.50		75		10388		10.543		0.871		6		Ramp										0						0.871322314										18		??		256		360		50		7		75				4.43		0.07				0.01								21		6.Ramp		IRS+Re		ORS		-5.2		-3.8		6.0		0.111								0.00						0.00		0.11

		6		22		24-Apr				4.50		100		10350		10.505		0.868		6		Ramp										0										0						58		??		140		140		35		4		100				5.90		0.10				0.01								22		6.Ramp		IRS+Re		ORS		-5.1		-3.7		6.2		0.110								0.00						0.00		0.11

		7		23		24-Apr				4.50		150		10097		10.252		0.85		5		Imto										0																												150				8.85		0.15				0.01								23		5.Imto												0.000								0.00						0.00		0.00

		8		24		24-Apr				4.50		200		8565		8.72		0.72		5		Imto										0																												200				11.80		0.20				0.01								24		5.Imto												0.000								0.00						0.00		0.00

		9		25		24-Apr				4.50		300		2813		2.968		0.25		5 7												0																												300				17.70		0.30				0.00								25		5 7.												0.000								0.00						0.00		0.00

		10		26		24-Apr				4.50		250		3269		3.424		0.28		5 7												0																												250				14.75		0.25				0.00								26		5 7.												0.000								0.00						0.00		0.00

		11		27		24-Apr				4.50		225		3705		3.86		0.32		5 8												0																												225				13.28		0.22				0.00								27		5 8.												0.000								0.00						0.00

		12		28		24-Apr				4.50		175		9690		9.845		0.81		6		Ramp										0																												175				10.33		0.17				0.01								28		6.Ramp												0.000								0.00						0.00

		13		29		24-Apr		0		4.5		5		10447		10.602		0.8761983471		6		Ramp		0		0		0		0.8761983471		0		0		0		0		0.8761983471		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.010602		0		0		0		29		6.Ramp		IRS+Re		ORS		-4.8		-3.4		4.7		0.128		0		168		602		0.14		96		22		0.25

		14		30		25-Apr		0		4.5		5		10466		10.621		0.877768595		6		Ramp		0		0		0		0.877768595		0		0		0		0		0.877768595		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.010621		0		0		0		30		6.Ramp		IRS+Re		ORS		-4.8		-3.6		4.7		0.112		0		0		0		0.00		0		0		0.00

		15		31		25-Apr		0		4.5		5		10456		10.611		0.8769421488		6		Ramp		0		0		0		0.8769421488		0		0		0		0		0.8769421488		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.010611		0		0		0		31		6.Ramp		IRS+Re		ORS		-4.8		-3.6		4.7		0.112		0		0		0		0.00		0		0		0.00

		16		35		25-Apr		0		4.5		20		10476		10.631		0.8785950413		6		Ramp		0		0		0		0.8785950413		0		0		0		0		0.8785950413		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.010631		0		0		0		35		6.Ramp		IRS+Re		ORS		-4.9		-3.2		5.2		0.144		0		0		0		0.00		0		0		0.00

		17		36		25-Apr		0		4.5		5		10476		10.631		0.8785950413		6		Ramp		0		0		0		0.8785950413		0		0		0		0		0.8785950413		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		36		6.Ramp		IRS+Re		ORS		-4.8		-3.2		4.6		0.145		0		0		0		0.00		0		0		0.00

		TQS01-2: 2nd 4.5K Training																																																																		0										Q-Origin																																0

		Rmp		File		Date		Time		Tbath		dI/dt)		Iq (32)		Iq.		Iq/Iss		Q-coil		QO-1		QO-2		Delay																				Quench		Q-trig		Q-trig		Qprop		Qprop		dV/dt/pair		Nstrt		dI/dtreal		dI/dt		dB/dt		dB/dt		B		Btran		MIITS		Tav.R.end		Iq		File		Seg.0		Seg.1		Seg.2		t0		t1		t2		Loc(tof)		V0		V1		V2		Loc(V)		dV/dt1		dV/dt2		Loc(dV/dt)		Rel.Distance		Rdel		Distance		From

		#		(ID)		m-d		hh:mm		(K)		(A/s)		(A)		(kA)		(ratio)		(#)		(seg.ID)		(seg.ID)		(ms)																		Slips		(FFC#)		(mV)		(type)		(V/s)		(V/s,1ms)		(V/s)		(1ms)		(A/s)		(del/req)		Tesla/min		T/s		Tesla		Tesla		(miits)		(K)		(kA)		(Q#)		seg.		seg.		seg.		(ms)		(ms)		(ms)		(frac.)		(mV)		(mV)		(mV)		(frac.)		(V/s)		(V/s)		(frac.)		(t1-t0)/(t1-t0+t2-t0)		(uOhms)		(cm)		Tap#

		1		1		4-May		na		4.3K		0		10165		10.32		0.853		7		ILS+Le		na																				12:7,7,6,5,7,7,6,6,5,6,7		37				slip														5.4v/4.4A=1.22ohm												10.32		1		7.ILS+Le		Imti		IRS		-5.8		9.00		13.80		0.43																0.43

		2		2		4-May		na		4.3K		0		10272		10.43		0.862		6		Ramp		na																						19				Warm Ic																										10.43		2		6.Ramp		IRS		ORS								0.00																0.00

		3		3		4-May		na		4.3K		0		10301		10.46		0.864		6		ILS+Le		na																						12				slip																										10.46		3		6.ILS+Le		Imti		IRS		-6.0		8.4		8.40		0.50																0.50

		4		4		4-May		na		4.3K		0		10301		10.46		0.864		6		Ramp		na																																																				10.46		4		6.Ramp		IRS		ORS																								0.00

		5		5		4-May		na		4.3K		0		10311		10.47		0.865		6		Ramp		na																																																				10.47		5		6.Ramp																												0.00

		6		6		4-May		na		4.3K		0		10311		10.47		0.865		6		Ramp		na																																																				10.47		6		6.Ramp

		7		7		4-May		na		4.3K		0		10311		10.47		0.865		6		Ramp		na																																																				10.47		7		6.Ramp

		8		8		4-May		na		4.3K		0		10301		10.46		0.864		6		Ramp		na																																																				10.46		8		6.Ramp

		9		9										10301		10.46		0.864		6		Ramp																																																						10.46		9		6.Ramp

		10		10										10301		10.46		0.864		6		Ramp																																																						10.46		10		6.Ramp

		11		11										10301		10.46		0.864		6		Ramp																																																						10.46		11		6.Ramp

		12		12										10301		10.46		0.864		6		Ramp																																																						10.46		12		6.Ramp

		13		13										10301		10.46		0.864		6		Ramp																																																						10.46		13		6.Ramp

		14		14										10301		10.46		0.864		6		Ramp																																																						10.46		14		6.Ramp

		15		15										10301		10.46		0.864		6		Ramp																																																						10.46		15		6.Ramp

		16		16										10301		10.46		0.864		6		Ramp																																																						10.46		16		6.Ramp

		Quench Location Summary

				TQS01				4.5K		<150A/s)												TQS01-2		0		4.5K		<150A/s)

				Coil		Nq				Seg.		N				Layer		N				Coil		Nq				Seg.		N				Layer		N

				5		1				Ramp		18				Inner		26				5		0				Ramp		14				Inner		16

				6		21				IRS		4				Outer		1				6		15				IRS		0				Outer		0

				7		2				ILS		3										7		1				ILS		2

				8		3				ORS		1										8		0				ORS		0

				Total		27				Spacer		1										Total		16				Spacer		0

												27

																														Iq/Iss(left)		Iq(right)																X		I/Iss

																												0		0.55		6.655																0		0.8		9.68

																												0		1		12.1																0		1		12.1

																																																								0.8										18		9.68

																																																								0.9										18		10.89

																						1.2

																						(A/s)		0.000
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Quench Record

TQS01-1: 1st 4.5K Training

TQS01: 4.5K Ramp-Rate

TQS01-1: Sub-Cooled

TQS01-2: 2nd 4.5K Training
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LARP Training Comparison

SQ02-1: 1st 4.4K Training

SQ02-2: 2nd 4.4K Training

TQS01-2: 2nd 4.5K Training

TQS01-1: 1st 4.5K Training
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TQS01

R-hand scale

Training Ramp #

Iq/Iss

Iq(kA)

SQ01 Training-3
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TQS01 Plateau

Iq/Iss

LHe

Training Ramp #

Iq/Iss

LHe(cm)
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5:   1
6: 17
7:   2
8:   3

TQS01-1 Training: 
Coil Distribution (#5-8)
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0

0

0.8745454545

0

0

0

0.8729752066

0

0

0

0.8756198347

0

0

0

0.8761983471

0

0

0

0.8753719008

0

0

0

0.8753719008

0

0

0

0.8761983471

0

0

0

0.8761983471

0

0

0

0.877768595

0

0

0

0.8769421488

0

0

0

0.8785950413

0

0

0

0.8785950413

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		1		1		1		1

		2		2		2		2

		3		3		3		3

		4		4		4		4

		5		5		5		5

		6		6		6		6

		7		7		7		7

		8		8		8		8

		9		9		9		9

		10		10		10		10

		11		11		11		11

		12		12		12		12

		13		13		13		13

		14		14		14		14

		15		15		15		15

		16		16		16		16

		17		17		17		17

		18		18		18		18

		19		19		19		19

		20		20		20		20

		21		21		21		21

		22		22		22		22

		23		23		23		23

		24		24		24		24

		25		25		25		25

		26		26		26		26

		27		27		27		27

		28		28		28		28

		29		29		29		29

		30		30		30		30

		31		31		31		31

		32		32		32		32

		33		33		33		33

		34		34		34		34

		35		35		35		35

		36		36		36		36

		37		37		37		37

		38		38		38		38



End:    1
Ramp:15
RS:      3
LS:      3

TQS01-1 Training:
Winding Location

End

Ramp

RS

LS

Training Ramp #

Iq/Iss

SQ02 Training.S (Iq/Iss)

0.8120661157

0.8184297521

0.8361157025

0.8448760331

0.8416528926

0

0

0.8489256198

0

0.8585123967

0.8569421488

0

0.8673553719

0.8689256198

0

0

0.8745454545

0.8729752066

0.8756198347

0.8761983471

0.8753719008

0.8753719008

0

0.8761983471

0

0.8761983471

0

0.877768595

0

0.8769421488

0

0.8785950413

0

0.8785950413

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		1		1		1		1

		2		2		2		2

		3		3		3		3

		4		4		4		4

		5		5		5		5

		6		6		6		6

		7		7		7		7

		8		8		8		8

		9		9		9		9

		10		10		10		10

		11		11		11		11

		12		12		12		12

		13		13		13		13

		14		14		14		14

		15		15		15		15

		16		16		16		16

		17		17		17		17

		18		18		18		18

		19		19		19		19

		20		20		20		20

		21		21		21		21

		22		22		22		22

		23		23		23		23

		24		24		24		24

		25		25		25		25

		26		26		26		26

		27		27		27		27

		28		28		28		28

		29		29		29		29

		30		30		30		30

		31		31		31		31

		32		32		32		32

		33		33		33		33

		34		34		34		34

		35		35		35		35

		36		36		36		36

		37		37		37		37

		38		38		38		38

		1		17		2



SQ02 Training: 
Coil Distribution (SC17-20)

SC05

SC06

SC07

SC08

Training Ramp #

Iq/Iss

SQ02 Training.C (Iq/Iss)

0

0

0.8120661157

0

0

0

0

0.8184297521

0

0.8361157025

0

0

0

0.8448760331

0

0

0

0.8416528926

0

0

0

0

0.8489256198

0

0

0.8585123967

0

0

0

0

0

0.8569421488

0

0

0

0.8673553719

0.8689256198

0

0

0

0

0.8705785124

0

0

0

0.8745454545

0

0

0

0.8729752066

0

0

0

0.8756198347

0

0

0

0.8761983471

0

0

0

0.8753719008

0

0

0

0.8753719008

0

0

0

0.8761983471

0

0

0

0.8761983471

0

0

0

0.877768595

0

0

0

0.8769421488

0

0

0

0.8785950413

0

0

0

0.8785950413

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		20		0

		5		0

		50

		51

		75

		100

		150

		200

		300

		250

		225

		175

		5

		5

		5

		20

		5



TQS01 Ramp-Rate

TQS01

R-hand scale

Ramp-Rate (A/s)

Iq/Iss

Iq(kA)

TQS01 RampRate (/Iss)

0.8761983471

6.655

0.8761983471

12.1

0.8745454545

0.8745454545

0.871322314

0.8681818182

0.8472727273

0.720661157

0.2452892562

0.2829752066

0.3190082645

0.8136363636

0.8761983471

0.877768595

0.8769421488

0.8785950413

0.8785950413



		1		15		33		1

		1		18		34		2

		2		19		38		3

		3		20		39		4

		4		21				5

		5		22				6

		6		23				7

		7		24				8

		8		25				9

		9		26				10

		10		27				11

		11		28				12

		12		29				13

		13		30				14

		14		31				15

		15		35				16

		16		36

		17

		18

		29

		30

		31

		35

		36

		0.155

		0.155

		0.155

		0.155

		0.155

		0.155

		0.155

		0.155

		0.155

		0.155

		0.155

		0.155

		0.155

		0.155

		0.155



Quench Record

TQS01-1: 1st 4.5K Training

TQS01: 4.5K Ramp-Rate

TQS01-1: Sub-Cooled

TQS01-2: 2nd 4.5K Training

Ramp

Iq (kA)

TQS01 Quench Record (Iq)

9.826

10.602

11.019

10.32

9.826

10.602

10.921

10.427

9.903

10.582

10.96

10.456

10.117

10.582

10.602

10.456

10.223

10.543

10.466

10.184

10.505

10.466

10.272

10.252

10.466

10.388

8.72

10.456

10.369

2.968

10.456

10.495

3.424

10.456

10.514

3.86

10.456

10.534

9.845

10.456

10.582

10.602

10.456

10.563

10.621

10.456

10.595

10.611

10.456

10.602

10.631

10.456

10.592

10.631

10.592

10.602

10.602

10.621

10.611

10.631

10.631



		1		1		1

		2		0.8120661157		2

		2		2		3

		3		3		4

		4		4		5

		5		5		6

		6		6		7

		7		7		8

		8		8		9

		9		9		10

		10		10		11

		11		11		12

		12		12		13

		13		13		14

		14		14		15

		15		15		16

		16		16

		17		17

		18		18

		19		19

		20		20

		21		21

		22		22

		23		23

		24		24

		25		25

		26		26

		27		27

		28		28

		29		29

		30		30

		31		31

		32		32

		33		33

		34		34

		35		35

		36		36

		37		37

		38		38

		39



4.5K Training

SQ02-1: 1st 4.4K Training

TQS01-1: 1st 4.5K Training

TQS01-2: 2nd 4.5K Training

Training Ramp #

Iq/Iss

TQS01 Training (Iq/Iss)

0.5955555556

0.8120661157

0.852892562

0.6493939394

0.8617355372

0.6493939394

0.8184297521

0.8641322314

0.6870707071

0.8361157025

0.8641322314

0.7057575758

0.8448760331

0.8649586777

0.7464646465

0.8416528926

0.8649586777

0.7709090909

0.8489256198

0.8649586777

0.8076767677

0.8585123967

0.8641322314

0.8321212121

0.8569421488

0.8641322314

0.8605050505

0.8673553719

0.8641322314

0.8732323232

0.8689256198

0.8641322314

0.8605050505

0.8705785124

0.8641322314

0.8909090909

0.8745454545

0.8641322314

0.8987878788

0.8729752066

0.8641322314

0.8972727273

0.8756198347

0.8641322314

0.9007070707

0.8761983471

0.8641322314

0.9094949495

0.8753719008

0.9251515152

0.8753719008

0.9251515152

0.8761983471

0.9311111111

0.8761983471

0.9144444444

0.877768595

0.9168686869

0.8769421488

0.9345454545

0.8785950413

0.935959596

0.8785950413

0.9335353535

0.0128099174

0.9360606061

0.0128099174

0.9349494949

0.0128099174

0.9378787879

0.0128099174

0.9409090909

0.0128099174

0.934040404

0.0128099174

0.935959596

0.0128099174

0.9354545455

0.0128099174

0.9046464646

0.0128099174

0.9419191919

0.0128099174

0.9491919192

0.0128099174

0.9452525253

0.0128099174

0.9536363636

0.0128099174

0.9345454545

0.0128099174

0.9325252525

0.0128099174

0.9217171717



		16.6666666667		0

		4.1666666667		0

		41.6666666667

		42.5

		62.5

		83.3333333333

		125

		166.6666666667

		250

		208.3333333333

		187.5

		145.8333333333

		4.1666666667

		4.1666666667

		4.1666666667

		16.6666666667

		4.1666666667



TQS01 Ramp-Rate

TQS01

R-hand scale

dI/dt (A/s)

Iq/Iss (%)

TQS01 RampRate (%Iss)

6.655

12.1

87.4545454545

87.4545454545

87.132231405

86.8181818182

87.8595041322



		SG-Ratcheting				C:\MAGNETS\SQ01\VTAP\RAMP\RAMP.CFG		8/20/04		14:38:47		Scaled value(units) = A*(V-C)^2+B*(V-C)

								pressure		Ap		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

								(MP)		Bp		2.5		3.973		-110		10		42512		42512		42512		42512		42512		42512		33180		33180		33180		33180		28010		28010		28010		28010		28010		28010		28010		28010		2000		2000		2000		2000		2000		2000		2000		2000		2000		2000		2000		1		1		100		100		100		100

										Cp		0		0		0		0		0.001599623		0.000877553		-0.001373511		0.001298274		0.002233565		0.003884663		-0.000288217		-0.000320152		-0.000109587		0.001151845		0.000316094		0.001788699		0.000567243		0.00203508		0.001177899		0.001678781		-0.000254453		0.001270023		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

								strain		As		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

								(uS)		Bs		2.5		3.973		-110		10		552077		552077		552077		552077		552077		552077		430920		430920		430920		430920		-560196		560196		-560196		560196		-560196		560196		-560196		560196		2000		2000		2000		2000		2000		2000		2000		2000		2000		2000		2000		1		1		100		100		100		100

										Cs		0		0		0		0		0.001599623		0.000877553		-0.001373511		0.001298274		0.002233565		0.003884663		-0.000288217		-0.000320152		-0.000109587		0.001151845		0.000316094		0.001788699		0.000567243		0.00203508		0.001177899		0.001678781		-0.000254453		0.001270023		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				Scaled (strain)

						Note: All measurememnts at start of file!!!				Signal ID		Vreq		Imag		dI/dt		Vmag.10		M0115		M1502		M0216		M1601		Z1501		Z0216		AR01z		AR02z		AR15z		AR16z		15LEp-t		15LSp-t		15REp-t		15HSp-t		16LEp-t		16LSp-t		16REp-t		16HSp-t		V01TiSn		V01SnTi		V16TiSn		V16SnTi		V02TiSn		V02SnTi		V15TiSn		V15SnTi		V116TiTi		V162TiTi		V215TiTi		V16iSH		V15iSH		VCL+		VCL-		LeadX+		LeadX-				Vreq		Imag		dI/dt		Vmag.10		M0115		M1502		M0216		M1601		Z1501		Z0216		AR01z		AR02z		AR15z		AR16z		15LEp-t		15LSp-t		15REp-t		15HSp-t		16LEp-t		16LSp-t		16REp-t		16HSp-t		V01TiSn		V01SnTi		V16TiSn		V16SnTi		V02TiSn		V02SnTi		V15TiSn		V15SnTi		V116TiTi		V162TiTi		V215TiTi		V16iSH		V15iSH		VCL+		VCL-		LeadX+		LeadX-

										Unit/V		V		KA		A/s		V		uS, Mpa		uS, Mpa		uS, Mpa		uS, Mpa		uS, Mpa		uS, Mpa		uS, Mpa		uS, Mpa		uS, Mpa		uS, Mpa		uS, Mpa		uS, Mpa		uS, Mpa		uS, Mpa		uS, Mpa		uS, Mpa		uS, Mpa		uS, Mpa		uV		uV		uV		uV		uV		uV		uV		uV		uV		uV		uV		V/V		V/V		mV		mV		mV		mV				V		KA		A/s		V		(uS)		(uS)		(uS)		(uS)		(uS)		(uS)		(uS)		(uS)		(uS)		(uS)		(uS)		(uS)		(uS)		(uS)		(uS)		(uS)		(uS)		(uS)		uV		uV		uV		uV		uV		uV		uV		uV		uV		uV		uV		V/V		V/V		mV		mV		mV		mV

		Measure#		FileName		Comment		CFG-file		DATE TIME		Chn 0 V		Chn 1 V		Chn 2 V		Chn 3 V		Chn 4 V		Chn 5 V		Chn 6 V		Chn 7 V		Chn 8 V		Chn 9 V		Chn 10 V		Chn 11 V		Chn 12 V		Chn 13 V		Chn 14 V		Chn 15 V		Chn 16 V		Chn 17 V		Chn 18 V		Chn 19 V		Chn 20 V		Chn 21 V		Chn 22 V		Chn 23 V		Chn 24 V		Chn 25 V		Chn 26 V		Chn 27 V		Chn 28 V		Chn 29 V		Chn 30 V		Chn 31 V		Chn 32 V		Chn 33 V		Chn 34 V		Chn 35 V		Chn 36 V		Chn 37 V		Chn 38 V				Chn 0		Chn 1		Chn 2		Chn 3		Chn 4		Chn 5		Chn 6		Chn 7		Chn 8		Chn 9		Chn 10		Chn 11		Chn 12		Chn 13		Chn 14		Chn 15		Chn 16		Chn 17		Chn 18		Chn 19		Chn 20		Chn 21		Chn 22		Chn 23		Chn 24		Chn 25		Chn 26		Chn 27		Chn 28		Chn 29		Chn 30		Chn 31		Chn 32		Chn 33		Chn 34		Chn 35		Chn 36		Chn 37		Chn 38

				STCK2.TSV		software check @ 300K		RAMP.CFG		8/11/04 15:49		0.000766		0.000334		-0.000544		0.001191		0.005516		0.13148		0.16183		0.17012		0.15587		0.17261		0.12743		0.11651		0.13043		0.049122		0.074311		-0.036759		0.077055		0.007045		-0.063847		0.027055		-0.072369		0.081494		10.8164		-2.1815		0.16215		0.15606		5.0859		-0.000506		0.024975		0.17051		0.009988		-0.1321		-0.009501		0.006272		0.001862		-0.00536		-0.000544		0.003308		-0.000544				0.002		0.001		0.060		0.012		2162		72103		90101		93203		84819		93149		55036		50344		56252		20671		-41452		-21594		-42848		2807		36427		14216		40398		44941		21633		-4363		324		312		10172		-1		50		341		20		-264		-19		0.0063		0.0019		-0.54		-0.05		0.33		-0.05

		1		DC01.TSV		signal check 300K		RAMP.CFG		8/12/04 15:26		0.000786		0.000156		0.00005		0.042218		0.002135		0.001653		-0.000387		0.002264		0.001826		0.003448		0.002541		0.002406		0.002668		0.003865		-0.002169		0.003413		0.00107		0.003122		-0.001996		0.003557		-0.001692		0.001943		0.036652		-0.004258		0.18547		0.038665		0.058119		0.059446		0.025596		0.08802		0.50032		0.50723		0.43938		0.005616		0.002109		0.28574		0.2271		0.003921		0.40329				0.002		0.001		-0.006		0.422		296		428		545		533		-225		-241		1219		1175		1197		1169		1392		910		-282		609		1778		1052		805		377		73		-9		371		77		116		119		51		176		1001		1014		879		0.0056		0.0021		28.57		22.71		0.39		40.33

		2		DC02.TSV		signal check 300K		RAMP.CFG		8/12/04 15:59		0.000826		0.00017		-0.000549		0.042203		0.002134		0.001653		-0.000388		0.002263		0.001825		0.003448		0.002539		0.002405		0.002668		0.003864		-0.002168		0.003413		0.001071		0.003121		-0.001996		0.003556		-0.001691		0.001942		0.034938		-0.004368		0.18521		0.038794		0.057986		0.05933		0.025558		0.087819		0.50032		0.5073		0.43957		0.006203		0.001764		0.28528		0.22637		0.003877		0.39937				0.002		0.001		0.060		0.422		295		428		544		533		-226		-241		1218		1174		1197		1169		1392		910		-282		608		1778		1052		805		376		70		-9		370		78		116		119		51		176		1001		1015		879		0.0062		0.0018		28.53		22.64		0.39		39.94

		3		TICKLE09.TSV		tickle @ 300K		RAMP.CFG		8/12/04 17:45		-0.000002		0.000371		0.0001		-0.000923		0.002136		0.001653		-0.000389		0.002262		0.001824		0.003446		0.002539		0.002403		0.002666		0.003864		-0.002166		0.003411		0.001064		0.003128		-0.001994		0.003553		-0.001679		0.001936		-0.021382		-0.057104		0.13437		-0.010275		0.001965		0.004103		0.026781		0.05165		0.02507		0.0113		0.01065		0.005261		0.002006		-0.008547		-0.0177		0.004175		-0.03841				-0.000		0.001		-0.011		-0.009		296		428		544		532		-226		-242		1218		1173		1196		1169		1390		909		-278		612		1777		1050		798		373		-43		-114		269		-21		4		8		54		103		50		23		21		0.0053		0.0020		-0.85		-1.77		0.42		-3.84

		4		DC03.TSV		tickle @ 300K		RAMP.CFG		8/14/04 13:58		0.000005		0.000037		-0.002548		0.042465		-0.84058		-0.86491		-0.5654		-0.23356		0.019286		-0.073157		-0.098628		-0.022149		-0.045388		-0.072933		-0.30116		-0.033741		-0.11597		-0.106558		1.10901		0.31841		0.51587		0.35169		0.039866		-0.004186		0.18288		0.038631		0.057878		0.059777		0.073398		0.105359		0.50021		0.50896		0.4423		0.005202		0.002324		-0.001573		0.012785		0.004502		-0.000547				0.000		0.000		0.280		0.425		-464948		-477981		-311386		-129660		9414		-42533		-42377		-9406		-19511		-31925		168886		-19904		65284		-60833		-620603		177432		-289131		196304		80		-8		366		77		116		120		147		211		1000		1018		885		0.0052		0.0023		-0.16		1.28		0.45		-0.05

		5		DC04.TSV		80K		RAMP.CFG		8/18/04 9:09		0.000005		0.00026		0.00004		0.008612		4.9821		7.0516		7.2082		6.2366		5.089		3.8663		1.7183		0.13822		-0.95051		-1.7106		-1.8703		-1.3735		-1.1921		-0.86982		0.085267		0.30763		1.489		1.7785		-0.007551		-0.045561		0.14198		-0.001254		0.009406		0.015306		0.030937		0.064694		0.050604		0.058722		0.069196		0.003408		0.001061		-0.004332		0.016999		0.006968		0.007025				0.000		0.001		-0.004		0.086		2749620		3892542		3980240		3442367		2808287		2132351		740574		59700		-409547		-737628		1047912		-770431		668127		-488410		-47106		171393		-834274		995597		-15		-91		284		-3		19		31		62		129		101		117		138		0.0034		0.0011		-0.43		1.70		0.70		0.70

		4		DC05.TSV		80K signal check		RAMP.CFG		8/18/04 9:28		0.000005		0.000439		-0.002551		0.004887		0.003612		0.003558		0.00122		0.004143		0.001609		0.003224		0.004174		0.004242		0.004423		0.005531		-0.005171		0.00947		-0.00029		0.009599		-0.003713		0.009722		-0.003765		0.00734		-0.015204		-0.050215		0.13923		-0.004625		0.005969		0.010722		0.028392		0.061581		0.034635		0.042861		0.052929		0.002695		0.001426		-0.004366		0.017758		0.010175		0.00327				0.000		0.002		0.281		0.049		1111		1480		1432		1571		-345		-365		1923		1966		1953		1887		3074		4303		480		4237		2740		4506		1967		3400		-30		-100		278		-9		12		21		57		123		69		86		106		0.0027		0.0014		-0.44		1.78		1.02		0.33

		5		FAULT1.TSV		25A/sec to 500A @ 4.2K		RAMP.CFG		8/18/04 12:55		0.000004		0.000222		0.003455		-0.000176		0.003665		0.00348		0.0013		0.00419		0.00162		0.006221		0.004199		0.00429		0.004453		0.005564		-0.005189		0.009889		-0.000231		0.010049		-0.003668		0.010001		-0.003753		0.007673		-0.021613		-0.055709		0.13291		-0.009246		0.003449		0.00568		0.025245		0.055407		0.012644		0.02832		0.029604		0.006477		0.002749		-0.04756		-0.00221		0.002923		-0.004915				0.000		0.001		-0.380		-0.002		1140		1437		1476		1596		-339		-335		1934		1987		1966		1901		3084		4538		447		4489		2715		4662		1960		3587		-43		-111		266		-18		7		11		50		111		25		57		59		0.0065		0.0027		-4.76		-0.22		0.29		-0.49

		6		FAULT2.TSV		25A/sec to 500A @ 4.2K		RAMP.CFG		8/18/04 13:12		0.000010		0.000151		-0.0075		0.001294		0.003655		0.003483		0.001302		0.004193		0.001631		0.003331		0.004213		0.00429		0.004452		0.005565		-0.005185		0.009903		-0.000245		0.010062		-0.003674		0.010012		-0.003745		0.007671		-0.022037		-0.05584		0.13475		-0.009526		0.004074		0.005545		0.024688		0.055265		0.015524		0.027207		0.038381		0.007157		0.002116		-0.008847		0.000095		0.00478		-0.005108				0.000		0.001		0.825		0.013		1135		1438		1477		1598		-333		-306		1940		1987		1966		1902		3082		4546		455		4497		2718		4668		1955		3586		-44		-112		270		-19		8		11		49		111		31		54		77		0.0072		0.0021		-0.88		0.01		0.48		-0.51

		7		1KARAMP.TSV		25A/sec to 1KA @ 4.2K		RAMP.CFG		8/18/04 13:20		0.000011		0.000202		-0.00097		0.003309		0.003647		0.003484		0.001291		0.004184		0.001679		0.003319		0.004211		0.004292		0.004453		0.005564		-0.005185		0.009901		-0.000245		0.01006		-0.003674		0.010014		-0.003744		0.007672		-0.022061		-0.05579		0.13261		-0.009212		0.003324		0.005609		0.02425		0.056099		0.003361		0.02195		0.024343		0.007289		0.002237		-0.060547		0.058125		0.00493		-0.003376				0.000		0.001		0.107		0.033		1130		1439		1471		1593		-306		-312		1939		1987		1966		1901		3082		4544		455		4496		2718		4669		1955		3586		-44		-112		265		-18		7		11		49		112		7		44		49		0.0073		0.0022		-6.05		5.81		0.49		-0.34

		8		HEATERCK.TSV		25A/sec to 750A @ 4.2K		RAMP.CFG		8/18/04 14:52		0.006639		0.000239		-0.000542		0.001184		0.003586		0.003482		0.00122		0.004083		0.001639		0.003211		0.004103		0.004291		0.004456		0.005566		-0.005181		0.009903		-0.000242		0.010055		-0.003672		0.010006		-0.003749		0.00767		-0.02336		-0.056811		0.13148		-0.009171		0.003141		0.00532		0.023646		0.05462		0.014592		0.027054		0.039005		0.007696		0.001469		-0.009914		0.000383		0.004162		-0.005742				0.017		0.001		0.060		0.012		1097		1438		1432		1537		-328		-372		1939		1987		1967		1902		3079		4546		453		4493		2717		4665		1958		3585		-47		-114		263		-18		6		11		47		109		29		54		78		0.0077		0.0015		-0.99		0.04		0.42		-0.57

		9		7KARAMP.TSV		50A/sec to 5KA, 25 to 7, mirror dwn-ramp@ 4.2K		RAMP.CFG		8/18/04 16:08		0.000002		0.000055		-0.002538		0.001198		0.003586		0.003485		0.001221		0.004087		0.001638		0.003212		0.00421		0.004289		0.004452		0.005563		-0.005182		0.009903		-0.000242		0.010054		-0.003672		0.010006		-0.003748		0.007671		-0.023426		-0.056943		0.13147		-0.009171		0.002813		0.005177		0.024354		0.054209		0.014009		0.027057		0.039207		0.007982		0.001926		-0.010361		0.00049		0.003981		-0.005986				0.000		0.000		0.279		0.012		1097		1440		1432		1540		-329		-371		1938		1986		1966		1901		3080		4546		453		4492		2717		4665		1957		3586		-47		-114		263		-18		6		10		49		108		28		54		78		0.0080		0.0019		-1.04		0.05		0.40		-0.60

		10		Q01.TSV		50A/sec to 5KA, 25 to 7, 8 to quench @ 4.2K		RAMP.CFG		8/18/04 16:53		-0.000394		0.000094		0.00002		0.001198		0.00358		0.003471		0.00121		0.004075		0.001644		0.003218		0.004221		0.005126		0.004458		0.005566		-0.005341		0.010456		-0.000562		0.01047		-0.003994		0.010492		-0.003975		0.007991		-0.022765		-0.056594		0.1312		-0.009346		0.002977		0.005109		0.024038		0.054214		0.014338		0.027295		0.039102		0.007951		0.00158		-0.009874		0.000123		0.004027		-0.005926				-0.001		0.000		-0.002		0.012		1093		1432		1426		1533		-325		-368		1943		1991		1968		1902		3169		4855		633		4725		2897		4937		2084		3765		-46		-113		262		-19		6		10		48		108		29		55		78		0.0080		0.0016		-0.99		0.01		0.40		-0.59

		11		Q02.TSV		50A/sec to 5KA, 25 to 7, 8 to quench @ 4.2K		RAMP.CFG		8/18/04 18:06		0.007338		0.003047		-0.00054		0.000965		0.003572		0.003462		0.001198		0.004066		0.001646		0.003217		0.004214		0.00431		0.004444		0.005573		-0.005497		0.010664		-0.000944		0.010622		-0.004347		0.010742		-0.004175		0.008184		-0.021674		-0.055735		0.13304		-0.009315		0.003675		0.004131		0.024665		0.055607		0.016182		0.027616		0.03817		0.007567		0.001732		-0.009845		0.003846		-0.000643		-0.005181				0.018		0.012		0.059		0.010		1089		1427		1420		1528		-324		-369		1940		1995		1962		1905		3256		4972		847		4810		3095		5077		2196		3873		-43		-111		266		-19		7		8		49		111		32		55		76		0.0076		0.0017		-0.98		0.38		-0.06		-0.52

		12		Q03.TSV		50 to 5000 25 to 7 8 to quench @ 4.2K		RAMP.CFG		8/18/04 19:05		0.007280		0.002692		0.001421		0.001365		0.003564		0.003455		0.00119		0.004053		0.001647		0.003219		0.004237		0.004325		0.004422		0.005578		-0.005878		0.010854		-0.001591		0.010857		-0.004884		0.011086		-0.004969		0.008438		-0.021055		-0.055547		0.13324		-0.009298		0.00367		0.004382		0.025015		0.055645		0.01613		0.026828		0.037024		0.006981		0.001532		-0.009591		0.003937		-0.000465		-0.004644				0.018		0.011		-0.156		0.014		1084		1423		1415		1521		-324		-367		1950		2002		1953		1907		3470		5078		1209		4942		3396		5270		2641		4015		-42		-111		266		-19		7		9		50		111		32		54		74		0.0070		0.0015		-0.96		0.39		-0.05		-0.46

		13		Q04.TSV		50 to 5000 25 to 7 8 to quench @ 4.2K		RAMP.CFG		8/18/04 19:28		0.007162		0.002565		-0.00081		0.001902		0.003566		0.003438		0.00117		0.004051		0.001648		0.003222		0.00422		0.004358		0.004414		0.005573		-0.005885		0.010817		-0.001567		0.010886		-0.004919		0.011132		-0.004969		0.008434		-0.020304		-0.055279		0.13354		-0.009245		0.003966		0.004523		0.025574		0.056015		0.016313		0.027076		0.037357		0.006336		0.001677		-0.009379		0.003996		-0.000455		-0.004029				0.018		0.010		0.089		0.019		1086		1414		1404		1520		-323		-366		1943		2016		1949		1905		3474		5058		1196		4958		3415		5296		2641		4013		-41		-111		267		-18		8		9		51		112		33		54		75		0.0063		0.0017		-0.94		0.40		-0.05		-0.40

		14		Q05.TSV		50 to 5000 25 to 7 8 to quench @ 4.2K		RAMP.CFG		8/18/04 19:48		0.000008		-0.000236		0.000894		0.001201		0.00356		0.003437		0.001167		0.004049		0.00165		0.003222		0.004216		0.004371		0.004405		0.005572		-0.006096		0.010846		-0.00178		0.010941		-0.005091		0.011228		-0.005188		0.008467		-0.019713		-0.055091		0.13418		-0.008772		0.004002		0.004776		0.025903		0.056531		0.017105		0.026889		0.037986		0.005445		0.001479		-0.009252		0.004065		-0.000584		-0.003711				0.000		-0.001		-0.098		0.012		1082		1413		1403		1519		-322		-366		1941		2022		1945		1905		3592		5074		1315		4989		3512		5349		2764		4032		-39		-110		268		-18		8		10		52		113		34		54		76		0.0054		0.0015		-0.93		0.41		-0.06		-0.37

		15		Q06.TSV		75 to 7000 25 to 8000 8 to quench @ 4.2K		RAMP.CFG		8/19/04 11:45		0.00002		0.000149		0.001543		0.001185		0.003547		0.003422		0.001157		0.004041		0.001643		0.00321		0.004214		0.004372		0.004406		0.005575		-0.006126		0.010854		-0.001821		0.010945		-0.005117		0.01123		-0.005232		0.008469		-0.017537		-0.054054		0.13718		-0.008337		0.004285		0.005298		0.026866		0.057473		0.019097		0.027866		0.037019		0.005257		0.002206		-0.009235		0.004249		-0.00013		-0.001304				0.000		0.001		-0.170		0.012		1075		1405		1397		1514		-326		-372		1940		2022		1946		1906		3609		5078		1338		4991		3526		5351		2788		4033		-35		-108		274		-17		9		11		54		115		38		56		74		0.0053		0.0022		-0.92		0.42		-0.01		-0.13

		16		Q07.TSV		75 to 6000, hold, 25 to 8000 8 to quench @ 4.2K		RAMP.CFG		8/19/04 13:10		0.007161		0.003294		0.00011		0.001106		0.003542		0.003428		0.001166		0.00405		0.001653		0.00322		0.004217		0.004365		0.004415		0.005574		-0.005974		0.01101		-0.001358		0.01149		-0.005118		0.01127		-0.005129		0.008504		-0.018764		-0.054543		0.1359		-0.00877		0.004134		0.004989		0.026238		0.057028		0.017875		0.0273		0.037073		0.00568		0.002383		-0.009714		0.004137		-0.000509		-0.002916				0.018		0.013		-0.012		0.011		1072		1408		1402		1519		-321		-367		1941		2019		1950		1906		3524		5166		1079		5297		3527		5373		2731		4052		-38		-109		272		-18		8		10		52		114		36		55		74		0.0057		0.0024		-0.97		0.41		-0.05		-0.29

		17		Q08.TSV		75 to 8000, hold, 8 to quench @ 4.2K		RAMP.CFG		8/19/04 13:41		0.000005		-0.000027		0.00019		0.001192		0.00354		0.00342		0.001147		0.004034		0.001654		0.003223		0.004224		0.004367		0.004425		0.005586		-0.006132		0.01101		-0.001911		0.011751		-0.005091		0.011384		-0.005721		0.008881		-0.019051		-0.05454		0.13559		-0.008748		0.004147		0.004888		0.026182		0.056728		0.017693		0.027889		0.037162		0.005986		0.002099		-0.009724		0.004028		-0.000643		-0.002401				0.000		-0.000		-0.021		0.012		1071		1404		1392		1510		-320		-365		1944		2020		1954		1911		3612		5166		1388		5443		3512		5437		3062		4264		-38		-109		271		-17		8		10		52		113		35		56		74		0.0060		0.0021		-0.97		0.40		-0.06		-0.24

		18		Q09.TSV		75 to 8000, hold, 8 to quench @ 4.2K		RAMP.CFG		8/19/04 14:11		0.007069		-0.00019		0.00001		0.001201		0.003537		0.003417		0.001135		0.004025		0.001647		0.003217		0.004212		0.004367		0.004427		0.005592		-0.006156		0.011015		-0.001948		0.011768		-0.005173		0.011358		-0.005993		0.009335		-0.019184		-0.054609		0.13529		-0.008837		0.003994		0.004818		0.025952		0.056577		0.017682		0.027767		0.037171		0.005955		0.002441		-0.00993		0.004071		-0.000539		-0.002472				0.018		-0.001		-0.001		0.012		1070		1402		1385		1505		-324		-369		1939		2020		1955		1913		3626		5169		1409		5452		3558		5422		3215		4518		-38		-109		271		-18		8		10		52		113		35		56		74		0.0060		0.0024		-0.99		0.41		-0.05		-0.25

		19		Q10.TSV		75 to 8000, hold, 8 to quench @ 4.2K		RAMP.CFG		8/19/04 14:33		0.000007		-0.000103		-0.000546		0.001192		0.00353		0.003405		0.001134		0.004022		0.00165		0.003214		0.00421		0.004365		0.004425		0.0056		-0.005946		0.01117		-0.001494		0.01174		-0.005246		0.01133		-0.006631		0.009594		-0.019222		-0.054533		0.13526		-0.008946		0.004005		0.004742		0.025866		0.05664		0.017579		0.027827		0.037283		0.006061		0.002169		-0.009832		0.004006		-0.000544		-0.002481				0.000		-0.000		0.060		0.012		1066		1395		1384		1504		-322		-370		1938		2019		1954		1917		3508		5255		1155		5437		3599		5407		3572		4663		-38		-109		271		-18		8		9		52		113		35		56		75		0.0061		0.0022		-0.98		0.40		-0.05		-0.25

		20		Q10.TSV		75 to 8000, hold, 8 to quench @ 4.2K		RAMP.CFG		8/19/04 14:33		0.000007		-0.000103		-0.000546		0.001192		0.00353		0.003405		0.001134		0.004022		0.00165		0.003214		0.00421		0.004365		0.004425		0.0056		-0.005946		0.01117		-0.001494		0.01174		-0.005246		0.01133		-0.006631		0.009594		-0.019222		-0.054533		0.13526		-0.008946		0.004005		0.004742		0.025866		0.05664		0.017579		0.027827		0.037283		0.006061		0.002169		-0.009832		0.004006		-0.000544		-0.002481				0.000		-0.000		0.060		0.012		1066		1395		1384		1504		-322		-370		1938		2019		1954		1917		3508		5255		1155		5437		3599		5407		3572		4663		-38		-109		271		-18		8		9		52		113		35		56		75		0.0061		0.0022		-0.98		0.40		-0.05		-0.25

		21		Q11.TSV		75 to 8000, hold, 8 to quench @ 4.2K		RAMP.CFG		8/19/04 15:04		0.006685		0.001698		-0.000547		0.001055		0.003532		0.003418		0.001149		0.00403		0.001665		0.003232		0.004209		0.004362		0.004428		0.005601		-0.006069		0.011339		-0.001489		0.01168		-0.005239		0.01133		-0.006669		0.009604		-0.019135		-0.054585		0.13516		-0.008857		0.003911		0.004862		0.02595		0.056636		0.017302		0.027976		0.037012		0.006061		0.002259		-0.009915		0.004029		-0.000627		-0.002607				0.017		0.007		0.060		0.011		1067		1403		1393		1508		-314		-360		1938		2018		1955		1917		3577		5350		1152		5403		3595		5407		3593		4669		-38		-109		270		-18		8		10		52		113		35		56		74		0.0061		0.0023		-0.99		0.40		-0.06		-0.26

		22		Q12.TSV		75 to 8000, hold, 8 to quench @ 4.2K		RAMP.CFG		8/19/04 15:21		-0.000639		-0.000244		0.001435		0.00119		0.003526		0.003402		0.001136		0.004021		0.001649		0.003216		0.00421		0.004364		0.00443		0.005601		-0.006121		0.011393		-0.001405		0.011574		-0.005245		0.011333		-0.006694		0.009608		-0.019204		-0.054606		0.13502		-0.008826		0.00403		0.00482		0.026033		0.056712		0.017528		0.028073		0.037031		0.005877		0.002316		-0.009925		0.003969		-0.000488		-0.002423				-0.002		-0.001		-0.158		0.012		1064		1394		1385		1503		-323		-369		1938		2018		1956		1917		3606		5380		1105		5344		3598		5408		3607		4671		-38		-109		270		-18		8		10		52		113		35		56		74		0.0059		0.0023		-0.99		0.40		-0.05		-0.24

		23		MAGMEAS.TSV		75 to 8000, hold, 8 to 9000, down same rate @ 4.2K		RAMP.CFG		8/19/04 16:13		-0.000538		-0.000264		-0.002546		0.0012		-0.000002		-0.000002		-0.000002		-0.000002		-0.000001		-0.000002		-0.000002		-0.000003		-0.000002		-0.000002		-0.000002		-0.000002		-0.000003		-0.000002		-0.000002		-0.000001		-0.000004		-0.000004		-0.013785		-0.054578		0.13536		-0.008774		0.00416		0.004833		0.026133		0.056594		0.017527		0.028044		0.037036		0.006395		0.002487		-0.010352		0.004057		-0.00056		-0.002569				-0.001		-0.001		0.280		0.012		-884		-486		757		-718		-1234		-2146		123		137		46		-497		178		-1003		319		-1141		661		-941		-140		-714		-28		-109		271		-18		8		10		52		113		35		56		74		0.0064		0.0025		-1.04		0.41		-0.06		-0.26

		23		Q13.TSV		75 to 8000, 8 to 10000, 4 to quench @ 4.2K		RAMP.CFG		8/19/04 17:35		0.002571		-0.000354		-0.00004		0.001177		0.003526		0.003413		0.001139		0.004025		0.001651		0.003226		0.004207		0.004359		0.004438		0.005606		-0.006358		0.011453		-0.002145		0.011611		-0.005277		0.011334		-0.006788		0.009598		-0.019378		-0.054809		0.13449		-0.008266		0.004383		0.004884		0.025636		0.056972		0.016775		0.026967		0.037545		0.006084		0.002383		-0.011235		0.00442		-0.000481		-0.004883				0.006		-0.001		0.004		0.012		1064		1400		1387		1505		-322		-364		1937		2016		1960		1919		3739		5414		1519		5364		3616		5409		3660		4665		-39		-110		269		-17		9		10		51		114		34		54		75		0.0061		0.0024		-1.12		0.44		-0.05		-0.49

		24		H01.TSV		15-spot heater: 3000A @ 4.2K		RAMP.CFG		8/19/04 19:01		0.006598		0.002585		-0.000546		0.000893		0.003521		0.0034		0.001133		0.004023		0.001651		0.003219		0.004204		0.004362		0.004436		0.005595		-0.006355		0.011464		-0.002143		0.011622		-0.005225		0.011351		-0.006076		0.009666		-0.018401		-0.054108		0.13533		-0.008034		0.005013		0.005215		0.026145		0.057801		0.019724		0.028248		0.038578		0.006302		0.001944		-0.010455		0.004334		-0.000541		-0.003616				0.016		0.010		0.060		0.009		1061		1393		1384		1504		-322		-367		1936		2018		1959		1915		3737		5420		1518		5371		3587		5418		3261		4703		-37		-108		271		-16		10		10		52		116		39		56		77		0.0063		0.0019		-1.05		0.43		-0.05		-0.36

		25		Q14.TSV		75A/sec to 8000, 8 to 10KA 4 to quench @ 4.2K		RAMP.CFG		8/20/04 9:40		0.000001		0.00071		0.00005		0.001186		0.003514		0.003389		0.001127		0.004013		0.001647		0.003213		0.004269		0.004365		0.004432		0.005604		-0.006108		0.011459		-0.001803		0.011486		-0.005225		0.011354		-0.006115		0.009672		-0.016838		-0.053614		0.13816		-0.008518		0.004285		0.005526		0.027379		0.05771		0.019372		0.028998		0.036291		0.004228		0.002077		-0.009409		0.004401		-0.000133		-0.000836				0.000		0.003		-0.006		0.012		1057		1387		1380		1499		-324		-371		1964		2019		1957		1919		3599		5417		1328		5294		3587		5420		3283		4707		-34		-107		276		-17		9		11		55		115		39		58		73		0.0042		0.0021		-0.94		0.44		-0.01		-0.08

		26		Q15.TSV		75A/sec to 8000, 8 to 10KA 4 to quench @ 4.2K		RAMP.CFG		8/20/04 10:40		0		0.000497		-0.000551		0.001194		0.003532		0.003407		0.001127		0.004013		0.001647		0.00322		0.004199		0.00436		0.004433		0.005613		-0.006498		0.011474		-0.002287		0.012175		-0.004956		0.011515		-0.006529		0.00968		-0.017226		-0.053672		0.13772		-0.008237		0.004175		0.005881		0.027486		0.057464		0.020169		0.02832		0.036784		0.004221		0.001975		-0.009755		0.004377		-0.000173		-0.000827				0.000		0.002		0.061		0.012		1067		1396		1380		1499		-324		-367		1934		2017		1957		1922		3817		5426		1599		5680		3436		5510		3515		4711		-34		-107		275		-16		8		12		55		115		40		57		74		0.0042		0.0020		-0.98		0.44		-0.02		-0.08

		27		Q16.TSV		75A/sec to 8000, 8 to 10KA 4 to quench @ 4.2K		RAMP.CFG		8/20/04 11:11		0.000003		0.000453		-0.00255		0.001185		0.003518		0.003397		0.001119		0.004007		0.001645		0.003215		0.004198		0.004359		0.004438		0.005615		-0.006527		0.011484		-0.00233		0.012228		-0.005698		0.011734		-0.006547		0.009818		-0.017554		-0.053944		0.13749		-0.008526		0.004099		0.005528		0.027439		0.057549		0.018979		0.029158		0.036535		0.004209		0.001858		-0.009604		0.004428		-0.00015		-0.001179				0.000		0.002		0.281		0.012		1059		1391		1376		1495		-325		-370		1933		2016		1960		1923		3833		5431		1623		5710		3852		5633		3525		4789		-35		-108		275		-17		8		11		55		115		38		58		73		0.0042		0.0019		-0.96		0.44		-0.02		-0.12

		28		Q17.TSV		75A/sec to 8000, 8 to 10KA 4 to quench @ 4.2K		RAMP.CFG		8/20/04 11:42		0.000002		0.000392		-0.000591		0.001172		0.003515		0.003394		0.001116		0.004004		0.001645		0.003214		0.004195		0.00436		0.004439		0.005617		-0.006547		0.01149		-0.002347		0.01224		-0.005887		0.012264		-0.005378		0.009872		-0.017999		-0.054011		0.13692		-0.008509		0.004075		0.005487		0.027117		0.05744		0.019548		0.028175		0.03722		0.004626		0.002175		-0.009946		0.004368		-0.000134		-0.001263				0.000		0.002		0.065		0.012		1057		1389		1374		1494		-325		-370		1932		2017		1960		1924		3845		5435		1633		5717		3958		5930		2870		4819		-36		-108		274		-17		8		11		54		115		39		56		74		0.0046		0.0022		-0.99		0.44		-0.01		-0.13

		29		Q18.TSV		75A/sec to 8000, 8 to 10KA 4 to quench @ 4.2K		RAMP.CFG		8/20/04 12:08		0.000004		0.000285		-0.000562		0.001183		0.003522		0.003408		0.001123		0.004008		0.001651		0.003223		0.004195		0.004358		0.004437		0.005618		-0.006556		0.011493		-0.002355		0.012263		-0.006046		0.012612		-0.005893		0.009916		-0.018316		-0.054129		0.13616		-0.008612		0.004209		0.005281		0.026867		0.057266		0.019122		0.027806		0.037227		0.005369		0.002363		-0.00992		0.004406		-0.000223		-0.00159				0.000		0.001		0.062		0.012		1061		1397		1378		1496		-322		-365		1932		2016		1959		1925		3850		5436		1637		5730		4047		6125		3159		4843		-37		-108		272		-17		8		11		54		115		38		56		74		0.0054		0.0024		-0.99		0.44		-0.02		-0.16

		30		Q19.TSV		75A/sec to 8000, 8 to 10KA 4 to quench @ 4.2K		RAMP.CFG		8/20/04 13:15		0.000001		0.000228		0.00001		0.001193		0.003516		0.003397		0.001112		0.004001		0.001646		0.003214		0.004194		0.004359		0.004438		0.005618		-0.006566		0.011495		-0.002363		0.01228		-0.00607		0.012727		-0.006319		0.010113		-0.018859		-0.054436		0.13538		-0.008765		0.004186		0.004952		0.026429		0.056839		0.018297		0.027811		0.03724		0.005556		0.002419		-0.010572		0.004345		-0.000532		-0.002244				0.000		0.001		-0.001		0.012		1058		1391		1372		1492		-324		-370		1931		2016		1960		1925		3855		5437		1642		5739		4060		6189		3397		4954		-38		-109		271		-18		8		10		53		114		37		56		74		0.0056		0.0024		-1.06		0.43		-0.05		-0.22

		31		Q20.TSV		75A/sec to 8000, 8 to 10KA 4 to quench @ 4.2K		RAMP.CFG		8/20/04 13:47		0.006971		0.002227		-0.00006		0.001417		0.003523		0.003408		0.001123		0.004006		0.00165		0.003225		0.004209		0.004361		0.004438		0.005618		-0.006568		0.011498		-0.002372		0.012283		-0.005912		0.012622		-0.006912		0.010257		-0.019215		-0.054706		0.13477		-0.008892		0.00417		0.004781		0.026143		0.05688		0.018861		0.028356		0.037635		0.005514		0.002171		-0.010169		0.004242		-0.00054		-0.002407				0.017		0.009		0.007		0.014		1062		1397		1378		1495		-322		-364		1938		2017		1960		1925		3856		5439		1647		5741		3972		6130		3730		5034		-38		-109		270		-18		8		10		52		114		38		57		75		0.0055		0.0022		-1.02		0.42		-0.05		-0.24

		32		H02.TSV		15-spot heater: 3kA, 400ms delay @ 4.2K		RAMP.CFG		8/20/04 14:20		-0.000713		0.00486		0.00007		0.001197		0.003508		0.00339		0.00111		0.003999		0.001646		0.003217		0.004194		0.004358		0.004439		0.005625		-0.006281		0.011948		-0.001564		0.012239		-0.006318		0.012744		-0.007505		0.010271		-0.019489		-0.054848		0.13477		-0.008898		0.003937		0.004846		0.026023		0.056651		0.018088		0.027425		0.037197		0.005914		0.002172		-0.010545		0.004355		-0.000629		-0.002534				-0.002		0.019		-0.008		0.012		1054		1387		1371		1491		-324		-369		1931		2016		1960		1928		3696		5691		1194		5716		4199		6199		4062		5042		-39		-110		270		-18		8		10		52		113		36		55		74		0.0059		0.0022		-1.05		0.44		-0.06		-0.25

		33		H03.TSV		15-spot heater: 3kA, 400ms delay @ 4.2K		RAMP.CFG		8/20/04 14:48		0.000001		0.004885		0.035079		0.001184		0.00351		0.003392		0.001112		0.004002		0.001648		0.003217		0.004264		0.004357		0.004438		0.005626		-0.006091		0.011935		-0.001254		0.011568		-0.006317		0.012746		-0.007499		0.01027		-0.019877		-0.054905		0.13438		-0.009046		0.003777		0.004588		0.025905		0.056716		0.016993		0.02846		0.037019		0.006404		0.001414		-0.010479		0.004335		-0.000607		-0.004123				0.000		0.019		-3.859		0.012		1055		1388		1372		1493		-323		-369		1962		2015		1960		1928		3589		5684		1020		5340		4199		6200		4058		5042		-40		-110		269		-18		8		9		52		113		34		57		74		0.0064		0.0014		-1.05		0.43		-0.06		-0.41

		34		H04.TSV		16-spot heater: 3kA, 600ms delay @ 4.2K		RAMP.CFG		8/20/04 15:07		0.007443		0.007811		0.006969		0.001732		0.003527		0.003414		0.001142		0.004025		0.001677		0.006133		0.004269		0.004351		0.004437		0.005631		-0.006073		0.011944		-0.001287		0.011611		-0.006307		0.012745		-0.0075		0.010267		-0.020095		-0.054967		0.13383		-0.008949		0.003796		0.004642		0.026058		0.056638		0.016944		0.02672		0.036263		0.00628		0.001404		-0.009703		0.00432		-0.000516		-0.003962				0.019		0.031		-0.767		0.017		1064		1400		1389		1505		-307		-369		1964		2013		1959		1930		3579		5689		1039		5364		4193		6199		4059		5040		-40		-110		268		-18		8		9		52		113		34		53		73		0.0063		0.0014		-0.97		0.43		-0.05		-0.40

		35		Q21.TSV		75 to 8000, 8 to 9KA, 4 to quench @ 4.2K		RAMP.CFG		8/20/04 15:23		0.007437		0.002743		-0.013662		0.001319		0.003513		0.003392		0.001111		0.004003		0.001646		0.003215		0.004271		0.004357		0.004439		0.005625		-0.006132		0.011953		-0.001379		0.011676		-0.005549		0.012648		-0.006868		0.009722		-0.020155		-0.054953		0.13373		-0.008916		0.003748		0.004658		0.026071		0.056711		0.017736		0.027799		0.037929		0.006069		0.001412		-0.010466		0.004257		-0.000603		-0.004383				0.019		0.011		1.503		0.013		1056		1388		1372		1493		-324		-370		1965		2015		1960		1928		3612		5694		1090		5401		3768		6145		3705		4735		-40		-110		267		-18		7		9		52		113		35		56		76		0.0061		0.0014		-1.05		0.43		-0.06		-0.44

		36		H05.TSV		16-spot heater 800ms delay @ 4.2K		RAMP.CFG		8/20/04 15:54		0.007452		0.007848		-0.006879		-0.000589		0.003508		0.003389		0.001109		0.004001		0.001648		0.003214		0.00419		0.004356		0.00444		0.005627		-0.006251		0.012357		-0.001577		0.012407		-0.006235		0.012754		-0.007362		0.010262		-0.01966		-0.054901		0.13395		-0.009002		0.003947		0.004626		0.025915		0.056481		0.016387		0.027125		0.038033		0.006482		0.001376		-0.010356		0.004401		-0.000615		-0.005392				0.019		0.031		0.757		-0.006		1054		1387		1371		1492		-323		-370		1930		2015		1961		1928		3679		5920		1201		5810		4153		6204		3982		5037		-39		-110		268		-18		8		9		52		113		33		54		76		0.0065		0.0014		-1.04		0.44		-0.06		-0.54

		37		H06.TSV		16-spot heater 800ms delay @ 4.2K		RAMP.CFG		8/20/04 16:21		0.000001		0.005038		-0.019062		0.001206		0.003508		0.003388		0.00111		0.004003		0.001648		0.003216		0.004267		0.004358		0.004442		0.005625		-0.006274		0.012358		-0.001657		0.012407		-0.005596		0.012666		-0.006804		0.00992		-0.019956		-0.055216		0.13353		-0.008883		0.003891		0.004514		0.025886		0.056607		0.01742		0.027527		0.037492		0.006445		0.001215		-0.010458		0.00432		-0.000526		-0.004383				0.000		0.020		2.097		0.012		1054		1386		1371		1493		-323		-369		1963		2016		1961		1928		3692		5921		1246		5810		3795		6155		3669		4846		-40		-110		267		-18		8		9		52		113		35		55		75		0.0064		0.0012		-1.05		0.43		-0.05		-0.44

		38		H07.TSV		16-spot heater, 800ms delay @ 4.2K		RAMP.CFG		8/20/04 16:32		0.000005		0.005052		-0.019198		0.001192		0.003506		0.003385		0.001109		0.004001		0.001648		0.003215		0.004268		0.004355		0.004439		0.005625		-0.006276		0.012357		-0.001663		0.012406		-0.005584		0.012664		-0.006805		0.009941		-0.020368		-0.055191		0.13351		-0.008904		0.003766		0.004524		0.025912		0.056593		0.017233		0.02707		0.037596		0.006695		0.001281		-0.010617		0.004451		-0.00054		-0.004453				0.000		0.020		2.112		0.012		1052		1384		1371		1492		-323		-370		1963		2015		1960		1928		3693		5920		1249		5810		3788		6154		3670		4857		-41		-110		267		-18		8		9		52		113		34		54		75		0.0067		0.0013		-1.06		0.45		-0.05		-0.45

		39		H08.TSV		16-spot heater, 300ms delay @ 4.2K		RAMP.CFG		8/20/04 16:57		0.000001		0.005121		-0.0198		0.001187		0.003506		0.003389		0.001107		0.004001		0.001645		0.003215		0.00427		0.004357		0.004441		0.005617		-0.006266		0.012358		-0.001657		0.012398		-0.004843		0.01238		-0.005464		0.0099		-0.020277		-0.05527		0.13363		-0.009051		0.003702		0.00432		0.025603		0.056265		0.016288		0.028595		0.036807		0.006462		0.001463		-0.010677		0.004277		-0.000536		-0.004562				0.000		0.020		2.178		0.012		1052		1387		1369		1492		-325		-370		1964		2015		1961		1924		3687		5921		1246		5805		3373		5995		2918		4834		-41		-111		267		-18		7		9		51		113		33		57		74		0.0065		0.0015		-1.07		0.43		-0.05		-0.46

		40		H09.TSV		16-spot heater, 300ms delay @ 4.2K		RAMP.CFG		8/20/04 17:08		0.000003		0.005118		-0.011096		0.001197		0.003506		0.003388		0.001106		0.004		0.001648		0.003213		0.00427		0.004356		0.004443		0.005617		-0.00627		0.012359		-0.001658		0.012398		-0.004931		0.012384		-0.005568		0.009988		-0.020333		-0.055061		0.13351		-0.008834		0.00384		0.00416		0.025792		0.056379		0.017461		0.027234		0.037514		0.006289		0.001293		-0.010669		0.004454		-0.000583		-0.004413				0.000		0.020		1.221		0.012		1052		1386		1369		1492		-323		-371		1964		2015		1962		1924		3690		5921		1247		5805		3422		5997		2977		4884		-41		-110		267		-18		8		8		52		113		35		54		75		0.0063		0.0013		-1.07		0.45		-0.06		-0.44

		41		H10.TSV		15-spot heater, 250ms delay @ 4.2K		RAMP.CFG		8/20/04 17:25		0.000001		0.00512		0.037205		0.001215		0.003506		0.003389		0.001107		0.004001		0.001647		0.003214		0.004269		0.004358		0.004443		0.005617		-0.006269		0.012359		-0.001658		0.012398		-0.004871		0.012381		-0.005498		0.009901		-0.02023		-0.055308		0.13367		-0.008935		0.003822		0.004661		0.025643		0.056444		0.017629		0.027612		0.037357		0.00641		0.001191		-0.010604		0.004271		-0.000572		-0.004409				0.000		0.020		-4.093		0.012		1052		1387		1369		1492		-324		-370		1964		2016		1962		1924		3689		5921		1247		5805		3389		5995		2937		4835		-40		-111		267		-18		8		9		51		113		35		55		75		0.0064		0.0012		-1.06		0.43		-0.06		-0.44

		42		H11.TSV		15-spot heater, 250ms delay @ 4.2K		RAMP.CFG		8/20/04 17:31		0.00745		0.008425		-0.007911		0.002122		0.003506		0.003391		0.001105		0.004001		0.001645		0.003213		0.004264		0.004357		0.004442		0.005618		-0.006125		0.012345		-0.001596		0.011894		-0.004939		0.012387		-0.005658		0.010098		-0.020374		-0.055046		0.13354		-0.008884		0.003922		0.00473		0.025822		0.056572		0.018786		0.029227		0.038269		0.006566		0.001329		-0.010251		0.004375		-0.000565		-0.004989				0.019		0.033		0.870		0.021		1052		1388		1368		1492		-325		-371		1962		2015		1961		1925		3608		5914		1212		5523		3427		5999		3027		4945		-41		-110		267		-18		8		9		52		113		38		58		77		0.0066		0.0013		-1.03		0.44		-0.06		-0.50

		43		H12.TSV		15spot heater, 450ms delay @ 4.2K		RAMP.CFG		8/20/04 17:38		0.007485		0.008596		-0.03383		0.001218		0.003505		0.003388		0.001105		0.004		0.001645		0.003213		0.004263		0.004357		0.004442		0.005616		-0.006053		0.012325		-0.001544		0.011744		-0.00494		0.012386		-0.005663		0.010097		-0.020447		-0.055116		0.13362		-0.008962		0.003863		0.004684		0.025867		0.056555		0.020248		0.029063		0.037924		0.00654		0.001304		-0.010134		0.004369		-0.000558		-0.004379				0.019		0.034		3.721		0.012		1052		1386		1368		1492		-325		-371		1961		2015		1961		1924		3568		5902		1183		5439		3427		5998		3030		4945		-41		-110		267		-18		8		9		52		113		40		58		76		0.0065		0.0013		-1.01		0.44		-0.06		-0.44

		44		H13.TSV		15-spot heater, 500ms delay @ 4.2K		RAMP.CFG		8/20/04 17:50		0.007139		0.00831		-0.013759		0.000946		0.003505		0.003392		0.001105		0.004001		0.001647		0.003213		0.004266		0.004353		0.004438		0.005617		-0.005876		0.012243		-0.001249		0.011476		-0.004937		0.012391		-0.00566		0.010097		-0.020515		-0.055217		0.13379		-0.008918		0.00386		0.004677		0.025808		0.056706		0.018834		0.028579		0.037808		0.006553		0.001363		-0.010347		0.004432		-0.000529		-0.003522				0.018		0.033		1.513		0.009		1052		1388		1368		1492		-324		-371		1963		2014		1960		1924		3469		5856		1017		5289		3426		6001		3028		4945		-41		-110		268		-18		8		9		52		113		38		57		76		0.0066		0.0014		-1.03		0.44		-0.05		-0.35
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		295.569328029		428.106453419		544.630033347		533.155112902

		295.017251029		428.106453419		544.077956347		532.603035902

		296.121405029		428.106453419		543.525879347		532.050958902

		1110.987057029		1479.813138419		1431.817772347		1570.507795902

		1140.247138029		1436.751132419		1475.983932347		1596.455414902

		1134.726368029		1438.407363419		1477.088086347		1598.111645902

		1130.309752029		1438.959440419		1471.015239347		1593.142952902

		1096.633055029		1437.855286419		1431.817772347		1537.383175902

		1096.633055029		1439.511517419		1432.369849347		1539.591483902

		1093.320593029		1431.782439419		1426.297002347		1532.966559902

		1088.903977029		1426.813746419		1419.672078347		1527.997866902

		1084.487361029		1422.949207419		1415.255462347		1520.820865902

		1085.591515029		1413.563898419		1404.213922347		1519.716711902

		1082.279053029		1413.011821419		1402.557691347		1518.612557902

		1075.102052029		1404.730666419		1397.036921347		1514.195941902

		1072.341667029		1408.043128419		1402.005614347		1519.164634902

		1071.237513029		1403.626512419		1391.516151347		1510.331402902

		1069.581282029		1401.970281419		1384.891227347		1505.362709902

		1065.716743029		1395.345357419		1384.339150347		1503.706478902

		1065.716743029		1395.345357419		1384.339150347		1503.706478902

		1066.820897029		1402.522358419		1392.620305347		1508.123094902

		1063.508435029		1393.689126419		1385.443304347		1503.154401902

		1063.508435029		1399.761973419		1387.099535347		1505.362709902

		1060.748050029		1392.584972419		1383.787073347		1504.258555902

		1056.883511029		1386.512125419		1380.474611347		1498.737785902

		1066.820897029		1396.449511419		1380.474611347		1498.737785902

		1059.091819029		1390.928741419		1376.057995347		1495.425323902

		1057.435588029		1389.272510419		1374.401764347		1493.769092902

		1061.300127029		1397.001588419		1378.266303347		1495.977400902

		1057.987665029		1390.928741419		1372.193456347		1492.112861902

		1061.852204029		1397.001588419		1378.266303347		1494.873246902

		1053.571049029		1387.064202419		1371.089302347		1491.008707902

		1054.675203029		1388.168356419		1372.193456347		1492.664938902

		1064.060512029		1400.314050419		1388.755766347		1505.362709902

		1056.331434029		1388.168356419		1371.641379347		1493.217015902

		1053.571049029		1386.512125419		1370.537225347		1492.112861902

		1053.571049029		1385.960048419		1371.089302347		1493.217015902

		1052.466895029		1384.303817419		1370.537225347		1492.112861902

		1052.466895029		1386.512125419		1369.433071347		1492.112861902

		1052.466895029		1385.960048419		1368.880994347		1491.560784902

		1052.466895029		1386.512125419		1369.433071347		1492.112861902

		1052.466895029		1387.616279419		1368.328917347		1492.112861902

		1051.914818029		1385.960048419		1368.328917347		1491.560784902

		1051.914818029		1388.168356419		1368.328917347		1492.112861902



M0115

M1502

M0216

M1601

Measurement

Strain (uS)

Shell (mid, Azimuthal)



		295.569328029		428.106453419		544.630033347		533.155112902

		295.017251029		428.106453419		544.077956347		532.603035902

		296.121405029		428.106453419		543.525879347		532.050958902

		1110.987057029		1479.813138419		1431.817772347		1570.507795902

		1140.247138029		1436.751132419		1475.983932347		1596.455414902

		1134.726368029		1438.407363419		1477.088086347		1598.111645902

		1130.309752029		1438.959440419		1471.015239347		1593.142952902

		1096.633055029		1437.855286419		1431.817772347		1537.383175902

		1096.633055029		1439.511517419		1432.369849347		1539.591483902

		1093.320593029		1431.782439419		1426.297002347		1532.966559902

		1088.903977029		1426.813746419		1419.672078347		1527.997866902

		1084.487361029		1422.949207419		1415.255462347		1520.820865902

		1085.591515029		1413.563898419		1404.213922347		1519.716711902

		1082.279053029		1413.011821419		1402.557691347		1518.612557902

		1075.102052029		1404.730666419		1397.036921347		1514.195941902

		1072.341667029		1408.043128419		1402.005614347		1519.164634902

		1071.237513029		1403.626512419		1391.516151347		1510.331402902

		1069.581282029		1401.970281419		1384.891227347		1505.362709902

		1065.716743029		1395.345357419		1384.339150347		1503.706478902

		1065.716743029		1395.345357419		1384.339150347		1503.706478902

		1066.820897029		1402.522358419		1392.620305347		1508.123094902

		1063.508435029		1393.689126419		1385.443304347		1503.154401902

		1063.508435029		1399.761973419		1387.099535347		1505.362709902

		1060.748050029		1392.584972419		1383.787073347		1504.258555902

		1056.883511029		1386.512125419		1380.474611347		1498.737785902

		1066.820897029		1396.449511419		1380.474611347		1498.737785902

		1059.091819029		1390.928741419		1376.057995347		1495.425323902

		1057.435588029		1389.272510419		1374.401764347		1493.769092902

		1061.300127029		1397.001588419		1378.266303347		1495.977400902

		1057.987665029		1390.928741419		1372.193456347		1492.112861902

		1061.852204029		1397.001588419		1378.266303347		1494.873246902

		1053.571049029		1387.064202419		1371.089302347		1491.008707902

		1054.675203029		1388.168356419		1372.193456347		1492.664938902

		1064.060512029		1400.314050419		1388.755766347		1505.362709902

		1056.331434029		1388.168356419		1371.641379347		1493.217015902

		1053.571049029		1386.512125419		1370.537225347		1492.112861902

		1053.571049029		1385.960048419		1371.089302347		1493.217015902

		1052.466895029		1384.303817419		1370.537225347		1492.112861902

		1052.466895029		1386.512125419		1369.433071347		1492.112861902

		1052.466895029		1385.960048419		1368.880994347		1491.560784902

		1052.466895029		1386.512125419		1369.433071347		1492.112861902

		1052.466895029		1387.616279419		1368.328917347		1492.112861902

		1051.914818029		1385.960048419		1368.328917347		1491.560784902

		1051.914818029		1388.168356419		1368.328917347		1492.112861902



M0115

M1502

M0216
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Measurement
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Shell (mid, Azimuthal)



		-225.007262505		-241.071599051

		-225.559339505		-241.071599051

		-226.111416505		-242.175753051

		-344.807971505		-364.736847051

		-338.735124505		-335.200727551

		-332.662277505		-305.664608051

		-306.162581505		-312.289532051

		-328.245661505		-371.913848051

		-328.797738505		-371.361771051

		-325.485276505		-368.049309051

		-324.381122505		-368.601386051

		-323.829045505		-367.497232051

		-323.276968505		-365.841001051

		-322.172814505		-365.841001051

		-326.037353505		-372.465925051

		-320.516583505		-366.945155051

		-319.964506505		-365.288924051

		-323.829045505		-368.601386051

		-322.172814505		-370.257617051

		-322.172814505		-370.257617051

		-313.891659505		-360.320231051

		-322.724891505		-369.153463051

		-321.620737505		-363.632693051

		-321.620737505		-367.497232051

		-323.829045505		-370.809694051

		-323.829045505		-366.945155051

		-324.933199505		-369.705540051

		-324.933199505		-370.257617051

		-321.620737505		-365.288924051

		-324.381122505		-370.257617051

		-322.172814505		-364.184770051

		-324.381122505		-368.601386051

		-323.276968505		-368.601386051

		-307.266735505		-369.153463051

		-324.381122505		-369.705540051

		-323.276968505		-370.257617051

		-323.276968505		-369.153463051

		-323.276968505		-369.705540051

		-324.933199505		-369.705540051

		-323.276968505		-370.809694051

		-323.829045505		-370.257617051

		-324.933199505		-370.809694051

		-324.933199505		-370.809694051

		-323.829045505		-370.809694051



Z1501

Z0216

Measurement

Strain (uS)

Shell (mid, Axial)



		-225.007262505		-241.071599051

		-225.559339505		-241.071599051

		-226.111416505		-242.175753051

		-344.807971505		-364.736847051

		-338.735124505		-335.200727551

		-332.662277505		-305.664608051

		-306.162581505		-312.289532051

		-328.245661505		-371.913848051

		-328.797738505		-371.361771051

		-325.485276505		-368.049309051

		-324.381122505		-368.601386051

		-323.829045505		-367.497232051

		-323.276968505		-365.841001051

		-322.172814505		-365.841001051

		-326.037353505		-372.465925051

		-320.516583505		-366.945155051

		-319.964506505		-365.288924051

		-323.829045505		-368.601386051

		-322.172814505		-370.257617051

		-322.172814505		-370.257617051

		-313.891659505		-360.320231051

		-322.724891505		-369.153463051

		-321.620737505		-363.632693051

		-321.620737505		-367.497232051

		-323.829045505		-370.809694051

		-323.829045505		-366.945155051

		-324.933199505		-369.705540051

		-324.933199505		-370.257617051

		-321.620737505		-365.288924051

		-324.381122505		-370.257617051

		-322.172814505		-364.184770051

		-324.381122505		-368.601386051

		-323.276968505		-368.601386051

		-307.266735505		-369.153463051

		-324.381122505		-369.705540051

		-323.276968505		-370.257617051

		-323.276968505		-369.153463051

		-323.276968505		-369.705540051

		-324.933199505		-369.705540051

		-323.276968505		-370.809694051

		-323.829045505		-370.257617051

		-324.933199505		-370.809694051

		-324.933199505		-370.809694051

		-323.829045505		-370.809694051



Z1501

Z0216

Measurement

Strain (uS)

Shell (mid, Axial)



		1219.16618964		1174.75341984		1196.91779004		1169.1527526

		1218.30434964		1174.32249984		1196.91779004		1168.7218326

		1218.30434964		1173.46065984		1196.05595004		1168.7218326

		1922.85854964		1965.92253984		1953.18239004		1887.0654726

		1933.63154964		1986.60669984		1966.10999004		1901.2858326

		1939.66442964		1986.60669984		1965.67907004		1901.7167526

		1938.80258964		1987.46853984		1966.10999004		1901.2858326

		1938.58712964		1987.03761984		1967.40275004		1902.1476726

		1938.37166964		1986.17577984		1965.67907004		1900.8549126

		1943.11178964		1990.70043984		1968.26459004		1902.1476726

		1940.09534964		1995.22509984		1962.23171004		1905.1641126

		1950.00650964		2001.68889984		1952.75147004		1907.3187126

		1942.68086964		2015.90925984		1949.30411004		1905.1641126

		1940.95718964		2021.51121984		1945.42583004		1904.7331926

		1940.09534964		2021.94213984		1945.85675004		1906.0259526

		1941.38810964		2018.92569984		1949.73503004		1905.5950326

		1944.40454964		2019.78753984		1954.04423004		1910.7660726

		1939.23350964		2019.78753984		1954.90607004		1913.3515926

		1938.37166964		2018.92569984		1954.04423004		1916.7989526

		1938.37166964		2018.92569984		1954.04423004		1916.7989526

		1937.94074964		2017.63293984		1955.33699004		1917.2298726

		1938.37166964		2018.49477984		1956.19883004		1917.2298726

		1937.07890964		2016.34017984		1959.64619004		1919.3844726

		1935.78614964		2017.63293984		1958.78435004		1914.6443526

		1963.79594964		2018.92569984		1957.06067004		1918.5226326

		1933.63154964		2016.77109984		1957.49159004		1922.4009126

		1933.20062964		2016.34017984		1959.64619004		1923.2627526

		1931.90786964		2016.77109984		1960.07711004		1924.1245926

		1931.90786964		2015.90925984		1959.21527004		1924.5555126

		1931.47694964		2016.34017984		1959.64619004		1924.5555126

		1937.94074964		2017.20201984		1959.64619004		1924.5555126

		1931.47694964		2015.90925984		1960.07711004		1927.5719526

		1961.64134964		2015.47833984		1959.64619004		1928.0028726

		1963.79594964		2012.89281984		1959.21527004		1930.1574726

		1964.65778964		2015.47833984		1960.07711004		1927.5719526

		1929.75326964		2015.04741984		1960.50803004		1928.4337926

		1962.93410964		2015.90925984		1961.36987004		1927.5719526

		1963.36502964		2014.61649984		1960.07711004		1927.5719526

		1964.22686964		2015.47833984		1960.93895004		1924.1245926

		1964.22686964		2015.04741984		1961.80079004		1924.1245926

		1963.79594964		2015.90925984		1961.80079004		1924.1245926

		1961.64134964		2015.47833984		1961.36987004		1924.5555126

		1961.21042964		2015.47833984		1961.36987004		1923.6936726

		1962.50318964		2013.75465984		1959.64619004		1924.1245926



AR01z

AR02z

AR15z

AR16z

Measurement

Strain (uS)

Z-Rod



		1219.16618964		1174.75341984		1196.91779004		1169.1527526

		1218.30434964		1174.32249984		1196.91779004		1168.7218326

		1218.30434964		1173.46065984		1196.05595004		1168.7218326

		1922.85854964		1965.92253984		1953.18239004		1887.0654726

		1933.63154964		1986.60669984		1966.10999004		1901.2858326

		1939.66442964		1986.60669984		1965.67907004		1901.7167526

		1938.80258964		1987.46853984		1966.10999004		1901.2858326

		1938.58712964		1987.03761984		1967.40275004		1902.1476726

		1938.37166964		1986.17577984		1965.67907004		1900.8549126

		1943.11178964		1990.70043984		1968.26459004		1902.1476726

		1940.09534964		1995.22509984		1962.23171004		1905.1641126

		1950.00650964		2001.68889984		1952.75147004		1907.3187126

		1942.68086964		2015.90925984		1949.30411004		1905.1641126

		1940.95718964		2021.51121984		1945.42583004		1904.7331926

		1940.09534964		2021.94213984		1945.85675004		1906.0259526

		1941.38810964		2018.92569984		1949.73503004		1905.5950326

		1944.40454964		2019.78753984		1954.04423004		1910.7660726

		1939.23350964		2019.78753984		1954.90607004		1913.3515926

		1938.37166964		2018.92569984		1954.04423004		1916.7989526

		1938.37166964		2018.92569984		1954.04423004		1916.7989526

		1937.94074964		2017.63293984		1955.33699004		1917.2298726

		1938.37166964		2018.49477984		1956.19883004		1917.2298726

		1937.07890964		2016.34017984		1959.64619004		1919.3844726

		1935.78614964		2017.63293984		1958.78435004		1914.6443526

		1963.79594964		2018.92569984		1957.06067004		1918.5226326

		1933.63154964		2016.77109984		1957.49159004		1922.4009126

		1933.20062964		2016.34017984		1959.64619004		1923.2627526

		1931.90786964		2016.77109984		1960.07711004		1924.1245926

		1931.90786964		2015.90925984		1959.21527004		1924.5555126

		1931.47694964		2016.34017984		1959.64619004		1924.5555126

		1937.94074964		2017.20201984		1959.64619004		1924.5555126

		1931.47694964		2015.90925984		1960.07711004		1927.5719526

		1961.64134964		2015.47833984		1959.64619004		1928.0028726

		1963.79594964		2012.89281984		1959.21527004		1930.1574726

		1964.65778964		2015.47833984		1960.07711004		1927.5719526

		1929.75326964		2015.04741984		1960.50803004		1928.4337926

		1962.93410964		2015.90925984		1961.36987004		1927.5719526

		1963.36502964		2014.61649984		1960.07711004		1927.5719526

		1964.22686964		2015.47833984		1960.93895004		1924.1245926

		1964.22686964		2015.04741984		1961.80079004		1924.1245926

		1963.79594964		2015.90925984		1961.80079004		1924.1245926

		1961.64134964		2015.47833984		1961.36987004		1924.5555126

		1961.21042964		2015.47833984		1961.36987004		1923.6936726

		1962.50318964		2013.75465984		1959.64619004		1924.1245926



AR01z

AR02z

AR15z

AR16z

Measurement

Strain (uS)

Z-Rod



		909.926922996		608.88823632		1052.170770924		376.999023492

		909.926922996		608.32804032		1051.610574924		376.438827492

		908.806530996		612.24941232		1049.929986924		373.077651492

		4303.034094996		4237.27772832		4505.779110924		3400.376835492

		4537.756218996		4489.36592832		4662.073794924		3586.922103492

		4545.598962996		4496.64847632		4668.235950924		3585.801711492

		4544.478570996		4495.52808432		4669.356342924		3586.361907492

		4545.598962996		4492.72710432		4664.874774924		3585.241515492

		4545.598962996		4492.16690832		4664.874774924		3585.801711492

		4855.387350996		4725.20844432		4937.130030924		3765.064431492

		4971.908118996		4810.35823632		5077.179030924		3873.182259492

		5078.345358996		4942.00429632		5269.886454924		4015.472043492

		5057.618106996		4958.24998032		5295.655470924		4013.231259492

		5073.863790996		4989.06076032		5349.434286924		4031.717727492

		5078.345358996		4991.30154432		5350.554678924		4032.838119492

		5165.735934996		5296.60836432		5372.962518924		4052.444979492

		5165.735934996		5442.81952032		5436.824862924		4263.638871492

		5168.536914996		5452.34285232		5422.259766924		4517.967855492

		5255.367294996		5436.65736432		5406.574278924		4663.058619492

		5255.367294996		5436.65736432		5406.574278924		4663.058619492

		5350.040418996		5403.04560432		5406.574278924		4668.660579492

		5380.291002996		5343.66482832		5408.254866924		4670.901363492

		5413.902762996		5364.39208032		5408.815062924		4665.299403492

		5420.064918996		5370.55423632		5418.338394924		4703.392731492

		5417.263938996		5294.36758032		5420.018982924		4706.753907492

		5425.666878996		5680.34262432		5510.210538924		4711.235475492

		5431.268838996		5710.03301232		5632.893462924		4788.542523492

		5434.630014996		5716.75536432		5929.797342924		4818.793107492

		5436.310602996		5729.63987232		6124.745550924		4843.441731492

		5437.430994996		5739.16320432		6189.168090924		4953.800343492

		5439.111582996		5740.84379232		6130.347510924		5034.468567492

		5691.199782996		5716.19516832		6198.691422924		5042.311311492

		5683.917234996		5340.30365232		6199.811814924		5041.751115492

		5688.958998996		5364.39208032		6199.251618924		5040.070527492

		5694.000762996		5400.80482032		6144.912606924		4734.763707492

		5920.319946996		5810.30809632		6204.293382924		5037.269547492

		5920.880142996		5810.30809632		6154.996134924		4845.682515492

		5920.319946996		5809.74790032		6153.875742924		4857.446631492

		5920.880142996		5805.26633232		5994.780078924		4834.478595492

		5921.440338996		5805.26633232		5997.020862924		4883.775843492

		5921.440338996		5805.26633232		5995.340274924		4835.038791492

		5913.597594996		5522.92754832		5998.701450924		4945.397403492

		5902.393674996		5438.89814832		5998.141254924		4944.837207492

		5856.457602996		5288.76562032		6000.942234924		4944.837207492



15LSp-t

15HSp-t

16LSp-t

16HSp-t

Measurement

Strain (uS, || - trans)

Coil-Sides



		1392.139718424		-281.642460372		1778.005524204		805.308079212

		1391.579522424		-282.202656372		1778.005524204		804.747883212

		1390.459130424		-278.281284372		1776.885132204		798.025531212

		3073.848110424		480.224099628		2739.862056204		1966.594387212

		3083.931638424		447.172535628		2714.653236204		1959.872035212

		3081.690854424		455.015279628		2718.014412204		1955.390467212

		3081.690854424		455.015279628		2718.014412204		1954.830271212

		3079.450070424		453.334691628		2716.894020204		1957.631251212

		3080.010266424		453.334691628		2716.894020204		1957.071055212

		3169.081430424		632.597411628		2897.277132204		2084.235547212

		3256.472006424		846.592283628		3095.026320204		2196.274747212

		3469.906682424		1209.039095628		3395.851572204		2641.070371212

		3473.828054424		1195.594391628		3415.458432204		2641.070371212

		3592.029410424		1314.916139628		3511.812144204		2763.753295212

		3608.835290424		1337.884175628		3526.377240204		2788.401919212

		3523.685498424		1078.513427628		3526.937436204		2730.701731212

		3612.196466424		1388.301815628		3511.812144204		3062.337763212

		3625.641170424		1409.029067628		3557.748216204		3214.711075212

		3508.000010424		1154.700083628		3598.642524204		3572.116123212

		3508.000010424		1154.700083628		3598.642524204		3572.116123212

		3576.904118424		1151.899103628		3594.721152204		3593.403571212

		3606.034310424		1104.842639628		3598.082328204		3607.408471212

		3738.800762424		1519.387679628		3616.008600204		3660.066895212

		3737.120174424		1518.267287628		3586.878408204		3261.207343212

		3598.751762424		1327.800647628		3586.878408204		3283.054987212

		3817.228202424		1598.935511628		3436.185684204		3514.976131212

		3833.473886424		1623.023939628		3851.851116204		3525.059659212

		3844.677806424		1632.547271628		3957.728160204		2870.190535212

		3849.719570424		1637.028839628		4046.799324204		3158.691475212

		3855.321530424		1641.510407628		4060.244028204		3397.334971212

		3856.441922424		1646.552171628		3971.733060204		3729.531199212

		3695.665670424		1193.913803628		4199.172636204		4061.727427212

		3589.228430424		1020.253043628		4198.612440204		4058.366251212

		3579.144902424		1038.739511628		4193.010480204		4058.926447212

		3612.196466424		1090.277543628		3768.381912204		3704.882575212

		3678.859790424		1201.196351628		4152.676368204		3981.619399212

		3691.744298424		1246.012031628		3794.711124204		3669.030031212

		3692.864690424		1249.373207628		3787.988772204		3669.590227212

		3687.262730424		1246.012031628		3372.883536204		2918.367391212

		3689.503514424		1246.572227628		3422.180784204		2976.627775212

		3688.943318424		1246.572227628		3388.569024204		2937.414055212

		3608.275094424		1211.840075628		3426.662352204		3027.045415212

		3567.940982424		1182.709883628		3427.222548204		3029.846395212

		3468.786290424		1017.452063628		3425.541960204		3028.165807212



15LEp-t

15REp-t

16LEp-t

16REp-t

Measurement

Strain (uS, || - trans)

Coil-Ends



		TQS01		Resistance												no.corr.				offset.corr.										Length		Imag		Q-speed				Splice Resistances

								DataFile		T1070715		CoolDn		CoolDn		T1070715		T1070715		T1070715		T1070715		t9121311		Warm-up		Warm-up		(m/coil)		(kA)		(m/s)				delta I (A)				300K		4.4K		L

								Date		11/7/06		11/7/06		11/7/06		11/7/06		11/7/06		11/7/06		11/7/06		9/12/03						61		2		10				0.5		deltaV (uV)		R (uohms)		R (nohms)		nH

		Coil		Cu/NonCu		Copper		Lcoil		R(300K)		R(80K)		RRR-80K		R(20K)		RRR-20K		R(20K)		RRR-20K		R300		R(20K)		RRR(20K)				dR/dL(20)		dV/dt)

		(ID)		Ratio		% of total		(m)		(mOhms)		(mOhms)		(R300/R80)		(mOhms)		R300/R20		(mOhms)		R300/R20		(mOhms)		(mOhms)		R300/R20				mOhm/m)		(V/s, expected

		TQSC08		1		0.50		21		180.4		25.8		6.99		0.797		226.35				0						0.0				0.00		0

		TQSC14		0		0.00		21		178.5		25.3		7.06		0.818		218.22				0						0.0				0.00		0

		TQSC15								178.4		25.7		6.94		0.843		211.63				0

		TQSC07								181.1		25.6		7.07		0.760		238.29				0

		15ILs67								3.02						0.015		201.33

		15IRs78								1.05						0.005		210.00

								DVM-offset

		RRR Distribution						5

				Meas. By		J.Swanson		ABM 3457		ABM 3457		ABM 3457

				Date		3/16/06		03May'06		03May'06		03May'06

				Current(A)		1.00		10.00		20.00		30.00				8

		Segment		SHV+		V300K		V20K						SHV-		20K-RRR

		(Sig.ID)		(#)		(mV)		(uV)						(#)												20K RRR @10A

		Coil-8																				R20(uOhm)				8		5		6		7

		T7Rs34		27		1.888		77.6						28		260						7.76		T7Rs34		260		243		247		n.a.

		T6Wg45		26		5.062		231.3						27		224						23.13		T6Wg45		224		212		217		239

		ILSLE67		24		2.386		110.6						25		226						11.06		ILSLE67		226		216		202		232

		IRSRE78		23		1.669		78						24		229						7.8		IRSRE78		229		190		227		245

		Ramp86		16		1.13		63.2		129.6		197.6		23		194		181		176		6.32		Ramp86		194		n.a.		181		225

		ORS56		15		1.863		97.1						16		202						9.71		ORS56		202		213		202		231

		ORE45		14		0.451		19.1						15		320						1.91		ORE45		320		305		305		359

		OLS34		13		1.863		88.5						14		223						8.85		OLS34		223		227		206		234

																						0		05/03Pole		235		229		223		252

		Coil-5																				0		04/19Coil		226		218		212		238		No offset correction

		T7Rs34		33		1.911		83.5						34		243						8.35		05/03Coil		0		0		0		0		Ti-Ti splice R's subtracted at 16K

		T6Wg45		34		5.07		244.1						35		212						24.41

		ILSLE67		36		2.321		112.6						37		216						11.26		Observations

		IRSRE78		37		2.864		155.8						41		190						15.58		1		6Ramp has lowest RRR

		Ramp86		40		na		VT40 open						41		0						0

		ORS56		41		1.869		92.8						42		213						9.28

		ORE45		46		0.448		19.7						47		305						1.97

		OLS34		47		1.863		86.9						48		227						8.69

																						0

		Coil-6																				0

		T7Rs34		53		1.885		81.3						54		247						8.13

		T6Wg45		54		5.073		239.1						55		217						23.91

		ILSLE67		56		2.4		123.6						57		202						12.36

		IRSRE78		57		1.651		77.6						58		227						7.76

		Ramp86		58		1.142		68.2						61		181						6.82

		ORS56		61		1.864		97.2						66		202						9.72

		ORE45		66		0.452		19.8						67		305						1.98

		OLS34		67		1.874		96						68		206						9.6

																						0

		Coil-7																				0

		Spco??		87		na		VT87 open						88		0						0

		Spci+o		86		6.939		294.9						88		239						29.49

		ILSLE67		84		2.388		108						85		232						10.8

		IRSRE78		81		1.661		72.9						84		245						7.29

		Ramp86		76		1.138		55.6						81		225						5.56

		ORS56		75		1.856		85.2						76		231						8.52

		ORE45		74		0.499		18.9						75		359						1.89

		OLS34		73		1.803		82						74		234						8.2

		TQS01b								Toffset(K)

		Peak temperatures								16

		Quench		Segment		R300		Rmax		Tmax.avg		Comments

		(#)		(ID)		(mOhm)		(mOhm)		(K)		(Text)

		Q01		15Ramp		1.138		1.1		291		Poor Imag signal, coil-7's Ramp-resistance, P-Htr's AOK.

		Q02		14RmpORs		2.994		2.55		258		Should be hottest, but mis-wired amplifier resulted in long segment average

		Q02		14IRS		1.05		1.1		314		2nd hottest

		Q03		14IRS		1.05		1.4		395		No P-Htr's, lower bound (blinded during dump)

		Q04		8ILS		2.386		3.2		397		No P-Htr's, lower bound (no LdI/dt correction)

		Q04		8ILS		2.386		3.6		444		As above but corr. For blind and LdI/dt

		Q05		15ILS		3.02		3.25		322		No P-Htr's, lower bound (no LdI/dt correction)

												Reduced dump delay from 60ms to 50ms (Sat AM)



15

16

15

15

16

15

15LSp-t

15HSp-t

16LSp-t

16HSp-t

Measurement

Strain (uS, || - trans)

Coil-Sides

909.926922996

608.88823632

1052.170770924

376.999023492

909.926922996

608.32804032

1051.610574924

376.438827492

908.806530996

612.24941232

1049.929986924

373.077651492

4303.034094996

4237.27772832

4505.779110924

3400.376835492

4537.756218996

4489.36592832

4662.073794924

3586.922103492

4545.598962996

4496.64847632

4668.235950924

3585.801711492

4544.478570996

4495.52808432

4669.356342924

3586.361907492

4545.598962996

4492.72710432

4664.874774924

3585.241515492

4545.598962996

4492.16690832

4664.874774924

3585.801711492

4855.387350996

4725.20844432

4937.130030924

3765.064431492

4971.908118996

4810.35823632

5077.179030924

3873.182259492

5078.345358996

4942.00429632

5269.886454924

4015.472043492

5057.618106996

4958.24998032

5295.655470924

4013.231259492

5073.863790996

4989.06076032

5349.434286924

4031.717727492

5078.345358996

4991.30154432

5350.554678924

4032.838119492

5165.735934996

5296.60836432

5372.962518924

4052.444979492

5165.735934996

5442.81952032

5436.824862924

4263.638871492

5168.536914996

5452.34285232

5422.259766924

4517.967855492

5255.367294996

5436.65736432

5406.574278924

4663.058619492

5255.367294996

5436.65736432

5406.574278924

4663.058619492

5350.040418996

5403.04560432

5406.574278924

4668.660579492

5380.291002996

5343.66482832

5408.254866924

4670.901363492

5413.902762996

5364.39208032

5408.815062924

4665.299403492

5420.064918996

5370.55423632

5418.338394924

4703.392731492

5417.263938996

5294.36758032

5420.018982924

4706.753907492

5425.666878996

5680.34262432

5510.210538924

4711.235475492

5431.268838996

5710.03301232

5632.893462924

4788.542523492

5434.630014996

5716.75536432

5929.797342924

4818.793107492

5436.310602996

5729.63987232

6124.745550924

4843.441731492

5437.430994996

5739.16320432

6189.168090924

4953.800343492

5439.111582996

5740.84379232

6130.347510924

5034.468567492

5691.199782996

5716.19516832

6198.691422924

5042.311311492

5683.917234996

5340.30365232

6199.811814924

5041.751115492

5688.958998996

5364.39208032

6199.251618924

5040.070527492

5694.000762996

5400.80482032

6144.912606924

4734.763707492

5920.319946996

5810.30809632

6204.293382924

5037.269547492

5920.880142996

5810.30809632

6154.996134924

4845.682515492

5920.319946996

5809.74790032

6153.875742924

4857.446631492

5920.880142996

5805.26633232

5994.780078924

4834.478595492

5921.440338996

5805.26633232

5997.020862924

4883.775843492

5921.440338996

5805.26633232

5995.340274924

4835.038791492

5913.597594996

5522.92754832

5998.701450924

4945.397403492

5902.393674996

5438.89814832

5998.141254924

4944.837207492

5856.457602996

5288.76562032

6000.942234924

4944.837207492

15

16

15
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		TQSC08		TQSC08		TQSC08

		TQSC14		TQSC14		TQSC14



WARM UP

300K Warmup

R(80K)

R(20K)

Coil

R (mohms)

R(coil)

25.8

25.3



		TQSC08		TQSC08

		TQSC14		TQSC14

		TQSC15		TQSC15

		TQSC07		TQSC07



Cool-down 20K

Cool-down 78K

RRR-80K

RRR (20K)

Coil

RRR

RRR

6.992248062

226.3488080301

7.0553359684

218.2151589242

6.9416342412

211.62514828

7.07421875

238.2894736842



		1		1		1		1



SC-01

SC-02

R(300K)

R(80K)

R(20K)

#REF!

position

R (mohms)

R (T)

1

1

1

1



		1		1		1



SC-01

SC-02

#REF!

#REF!

#REF!

position

RRR

RRR (T)

1

1

1



		TQSC08		TQSC08		TQSC08

		TQSC14		TQSC14		TQSC14

		TQSC15		TQSC15		TQSC15

		TQSC07		TQSC07		TQSC07



WARM UP

R(300K)

R(80K)

R(20K)

Coil

R (mohms)

R(coil)

180.4

25.8

0.797

178.5

25.3

0.818

178.4

25.7

0.843

181.1

25.6

0.76



		1		1		1



SC-01

SC-02

#REF!

#REF!

#REF!

RRR (T)

1

1

1



		R(T)				Coil-15's Inner pole segments								EXAMPLE DATA (remove this warning when data is entered)

		Cooldown

		R		(mOhm)		R (mOhm)

		Tmid		(K)		Tmid (K)

		Tmid		ILS67-cd		IRS78-cd		Tbottom

		(K)		(mOhm)		(mOhm)		(K)

		300		3.1482352941		1.8889411765		270.0

		275		2.8858823529		1.7315294118		247.5

		250		2.6235294118		1.5741176471		225.0

		225		2.3611764706		1.4167058824		202.5

		200		2.0988235294		1.2592941176		180.0

		175		1.8364705882		1.1018823529		157.5

		150		1.5741176471		0.9444705882		135.0

		125		1.3117647059		0.7870588235		112.5

		100		1.0494117647		0.6296470588		90.0

		75		0.7870588235		0.4722352941		67.5

		50		0.5247058824		0.3148235294		45.0

		25		0.2623529412		0.1574117647		22.5

		20		0.2098823529		0.1259294118		18.0

		4.5		0		0		4.1

		RRR		15		15

		400		4.1871529412		2.5122917647

		Warm-up

		Tmid		ILS67-wu		IRS78-wu		Tbottom

		(K)		(mOhm)		(mOhm)		(K)

		4.5

		20

		50

		75

		100

		125

		150

		175

		200

		225

		250

		275

		300
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		300		300

		275		275

		250		250

		225		225

		200		200

		175		175

		150		150

		125		125

		100		100

		75		75

		50		50

		25		25

		20		20

		4.5		4.5



Text-Box

ILS67-cd

IRS78-cd

Tmid (K)

R (mOhm)

R(T)

3.1482352941

1.8889411765

2.8858823529

1.7315294118

2.6235294118

1.5741176471

2.3611764706

1.4167058824

2.0988235294

1.2592941176

1.8364705882

1.1018823529

1.5741176471

0.9444705882

1.3117647059

0.7870588235

1.0494117647

0.6296470588

0.7870588235

0.4722352941

0.5247058824

0.3148235294

0.2623529412

0.1574117647

0.2098823529

0.1259294118

0

0



		300K Heater Resistances

		Protection heater(300K)				DAQ: 8212

		Date		11/4/06				Rexpect		17

		Time		Vps (V)		V(0)		I(0)		R(0)		Rpeak

		(hh:mm)		(V)		(V)		(A)		(ohms)		(ohms)

		4:25:00 PM		50.0		45.5		2.7		17		19.2727272727

				57.5		52.3		3.1		17		20.0056818182

				66.1		60.1		3.5		17		20.9750142045

				76.0		69.1		4.1		17		22.2569562855

				87.5		79.5		4.7		17		23.9523246876

				100.6		91.4		5.4		17		26.1944493993

				115.7		105.1		6.2		17		29.1596593306

				Check degradation(repeat min.pwr)

		Spot heater(300K)				DAQ: 8212

		Date		11/4/06				Rexpect		0.5

		Time		Vps (V)		V(0)		I(0)		R(0)		Rpeak

		(hh:mm)		(V)		(V)		(A)		(ohms)		(ohms)

		4:25:00 PM		10.0		9.1		18.2		0.5		0.5909090909

				11.5		10.5		20.9		0.5		0.6202272727

				13.2		12.0		24.0		0.5		0.6590005682

				15.2		13.8		27.7		0.5		0.7102782514

				17.5		15.9		31.8		0.5		0.7780929875

				20.1		18.3		36.6		0.5		0.867777976

				23.1		21.0		42.1		0.5		0.9863863732

				Check degradation(repeat min.pwr)
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		50		50		50

		57.5		57.5		57.5

		66.125		66.125		66.125

		76.04375		76.04375		76.04375

		87.4503125		87.4503125		87.4503125

		100.567859375		100.567859375		100.567859375

		115.6530382813		115.6530382813		115.6530382813



V(0)

I(0)

R(0)

Vps (V)

Vph (V)

Iqh (A)

Protection heater(300K)

45.4545454545

2.6737967914

17

52.2727272727

3.0748663102

17

60.1136363636

3.5360962567

17

69.1306818182

4.0665106952

17

79.5002840909

4.6764872995

17

91.4253267045

5.3779603944

17

105.1391257102

6.1846544535

17



		50		50

		57.5		57.5

		66.125		66.125

		76.04375		76.04375

		87.4503125		87.4503125

		100.567859375		100.567859375

		115.6530382813		115.6530382813



R(0)

Rpeak

Vps (V)

Rph (Ohm)

Protection heater(300K)

17

19.2727272727

17

20.0056818182

17

20.9750142045

17

22.2569562855

17

23.9523246876

17

26.1944493993

17

29.1596593306



		10		10		10

		11.5		11.5		11.5

		13.225		13.225		13.225

		15.20875		15.20875		15.20875

		17.4900625		17.4900625		17.4900625

		20.113571875		20.113571875		20.113571875

		23.1306076562		23.1306076562		23.1306076562



V(0)

I(0)

R(0)

Vps (V)

V (V), I (A)

Spot heater(300K)

9.0909090909

18.1818181818

0.5

10.4545454545

20.9090909091

0.5

12.0227272727

24.0454545455

0.5

13.8261363636

27.6522727273

0.5

15.9000568182

31.8001136364

0.5

18.2850653409

36.5701306818

0.5

21.027825142

42.0556502841

0.5



		10		10

		11.5		11.5

		13.225		13.225

		15.20875		15.20875

		17.4900625		17.4900625

		20.113571875		20.113571875

		23.1306076562		23.1306076562



R(0)

Rpeak

Vps (V)

Rsh (Ohm)

Spot heater(300K)

0.5

0.5909090909

0.5

0.6202272727

0.5

0.6590005682

0.5

0.7102782514

0.5

0.7780929875

0.5

0.867777976

0.5

0.9863863732



		4.5K Heater Resistances								I32.offset		Iss																																Ec=0.5*C*Vc^2						P-Htr(J)

										(kA)		(kA)																																Ehtr=0.25*0.5*RC*Vc^2/Rhtr						Tadiabatic

										-0.162		12.1																																Vc=SQRT(8*Ehtr/RC*Rhtr						Vphps										Protection-quench delay = time between heat-onset and resistance (V-l*dI/dt>0) onset.

																				Caution												P.Quench Delay (ms)								DAQ: 8212				R300																Heat.Onset.Time= time of heater-firing (or when it would have fired (when it failed).

		Protection Heater Quenching																						dR/dt(Omt23)>0		dR/dt(Omt23)>0		dR/dt(Omt23)>0		dR/dt(Omt23)>0		dR/dt(Omt23)>0		dR/dt(Omt23)>0		dR/dt(Omt23)>0		dR/dt(Omt23)>0						17

		Ramp.ID		Date		Time		Vphps (V)		I32.raw		Imag(kA)		Q-initiation		Relevant Context		Q-recog.time		Q-Onset.Time		Heat.Onset.Time		Coil-8		Coil-14		Coil-15		Coil-7		Coil-8		Coil-14		Coil-15		Coil-7		Vph(0)		Iph(0)		Rph(0)		Rph.peak		Dump.delay		S-Htr.strt		SH.Q.delay		MIITs		Rpk(15ILS)		Rpk(15IRS)

		(FileName)		(mm/dd/yy)		(hh:mm)		(V)		(kA)		(kA)		(HeatSource)		(text)		(ms, DAQ.0)		(ms, DAQ.0)		(ms, DAQ.0)		(ms, DAQ.0)		(ms, DAQ.0)		(ms, DAQ.0)		(ms, DAQ.0)		(ms, PHtr)		(ms, PHtr)		(ms, PHtr)		(ms, PHtr)		(V)		(A)		(ohms)		(ohms)		(ms, DAQ.0)		(ms, DAQ.0)		(ms, S-Htr)		(kA^2sec)		(mOhm)		(mOhm)

		PH2		11/10/06		17:14		240		3		3.162		P-Htr #2		Min.Phtr.2 for 3kA quench		-1		-498		-622		na		-500		na		-498				122				124		??		??						500		na		na		n.q.

		PH1		11/10/06		17:37		240		3		3.162		P-Htr #1		Min.Phtr.1 for 3kA quench		-1		-439		-596		-450		na		-439		na		146				157				??		??						500		na		na		n.q.

		Q01		11/10/06		16:00		240		9.166		9.328		1st train.quench coil-15		Htrs AOK, MIITs unreliable		-1		-17		0		27.5		27.5		29.5		27.5		27.5		27.5		29.5		27.5		0.0		0.0		na		na		60		na		na		?bad amp.

		Q04		11/11/06		20:31		0		9.739		9.901		Train.quench coil-8		P-Htr failed		-1		-11.8		0		41.8		48		46		50		41.8		48		46		50		0.0		0.0		na		na		60		na		na		8.50

		Q07		11/11/06		11:29		0		9.777		9.939		Train.quench coil-14		P-Htr failed		-1		-6.1		0		-5		-6		14		26		-5		-6		14		26		0		0		na		na		50		na		na		7.40

		S30		11/13/06		15:56		265		9.589		9.751		1st Spot-Htr				-1		-13.5		0																		133		10.1		13.1683168317				50		-87		73.5		7.41

		S31		13-Nov		16:09		0				9.583		Spot-Htr (coil-15)		P-Htr failed; short delay-dump		-1		-11.6		0		>50		>50		37		>50						37				0.0		??						50		tb extrap		tb extrap		7.83

		S32		13-Nov		16:51		0				9.573		Spot-Htr (coil-15)		P-Htr failed; short delay-dump		-1				0		>50		>50		36		>50						36				0.0		??						50		tb extrap		tb extrap		7.84

		P33		13-Nov		17:38		290				9.557		Spot-Htr (coil-15)		P-Htr failed; short delay-dump		-1				0		21.5		19		21.5		18.5		21.5		19		21.5		18.5										50		na		na		7.29

		P34		13-Nov		17:58		352//341				9.583		Spot-Htr (coil-15)		P-Htr failed; short delay-dump		-1				0		16.5		16		17.5		14.5		16.5		16		17.5		14.5										50		na		na		7.11

		P35		14-Nov		9:10		352//341		3		3.162		P-Htr via Fault-1 trip		No Quench-DAQ trigger		-1				na		na		na		na		na																		50		na		na		na

		P36		14-Nov				352//341		2		2.162		Max. dI/dt (16 kA/sec)		New PS-operator "OOPS"		-1				0		difficult		difficult		difficult		difficult																		50		na		na		0.45

		P37		14-Nov		9:25		352//341		3		3.061		P-Htrs via OR-gate		P-Htr failed; short delay-dump		-1				0		na		na		na		na																		50		na		na		0.92

		P38		14-Nov		9:37		352//341		3		3.046		P-Htrs via OR-gate				-1				0		61.5		62.5		68.5		61		61.5		62.5		68.5		61										250		na		na		2.57

		P39		14-Nov		10:05		348		3		3.055		P-Htrs via OR-gate		No O-V trip		-1				0		60		55		55		45		60		55		55		45		174								2250		na		na		7.27

		P40		14-Nov		10:24		348		3		3.06		P-Htrs via OR-gate				-1				0		60		65		70		60		60		65		70		60										1250		na		na		3.62

		P41		14-Nov		11:30		348		3		3.075		P-Htrs via OR-gate		Q-recog: 5V trip						262		322		326		328		322		60		64		66		60										1250		na		na		4.00

		P42		14-Nov		11:44		348		4		4.064		P-Htrs via OR-gate		Immediate phase-back						510		560		562		568		560		50		52		58		50										1250		na		na		4.67

		P43		14-Nov		11:59		348		4		4.022		P-Htrs via OR-gate		No OV trip (PS full on)						326		372		376		380		376		46		50		54		50										400		na		na		4.42

		P44		14-Nov		12:21		348		4		4.093		P-Htrs via OR-gate		5V OV-phaseback						328		376		378		380		376		48		50		52		48										1250		na		na		4.92

		P45		14-Nov		12:40		348		5		5.12		P-Htrs via OR-gate		5V OV-phaseback						374		400		404		406		404		26		30		32		30										1250		na		na		3.99

		P46		14-Nov		13:43		348		6		6.062		P-Htrs via OR-gate		5V OV-phaseback						139		167		168		168		168		28		29		29		29										700		na		na		5.07

		P47		14-Nov		13:51		348		7		7.08		P-Htrs via OR-gate		5V OV-phaseback						160		183		184		185		183		23		24		25		23										400		na		na		5.92

		P48		14-Nov		14:08		348		8		8.079		P-Htrs via OR-gate		5V OV-phaseback						176		195		196		197		196		19		20		21		20										300		na		na		5.54

		P49		14-Nov		14:24		348		9.5		9.486		P-Htrs via OR-gate		5V OV-phaseback						65.5		82		80.5		81		79		16.5		15		15.5		13.5										200		na		na		5.81

		P50		15-Nov		12:48		354		9.5		9.512		P-Htrs via OR-gate		5V OV-phaseback						66.5		83		79		83		79.5		16.5		12.5		16.5		13										200		na		na		5.84

		P51		15-Nov		13:55		310		9.5		9.496		P-Htrs via OR-gate		5V OV-phaseback						63		82.5		79		82		80.5		19.5		16		19		17.5										450		na		na		5.87

		P52		15-Nov		14:11		270		9.5		9.561		P-Htrs via OR-gate		5V OV-phaseback						59.5		82		79		81.5		78.5		22.5		19.5		22		19										450		na		na		5.93

		P53		15-Nov		14:21		230		9.5		9.558		P-Htrs via OR-gate		5V OV-phaseback						53.5		81		79		81		78.5		27.5		25.5		27.5		25										350		na		na		6.02

		S53B						354				9.583		S-Htr Fast-DAQ		S-Htr, DAQ(only) timing error						-38.8		-21.4		-28.6		-22.4		-24.6		17.4		10.2		16.4		14.2										50		tb extrap		tb extrap		6.06

		S53C						354						S-Htr Fast-DAQ		Delayed P-Htr						28.4		46		44		42		45		17.6		15.6		13.6		16.6										50		tb extrap		tb extrap		7.78

		S54						354						S-Htr Fast-DAQ		Delayed P-Htr						28.6		46		45.2		38.2		45.4		17.4		16.6		9.6		16.8										50		tb extrap		tb extrap		7.80

		S55						354				8.574		S-Htr 1kA lower		Delayed P-Htr						40		>50		>50		>50		>50																		50		tb extrap		tb extrap		6.92

		Q56						354				9.748																																										7.33

		Q57						354				9.738																																										7.33

						Iq.min(4.5K)																																		DAQ: 8212

		Ramp.ID		Date		Time		11/4/06																																		Rexpect		0.5

		(FileName)		(mm/dd/yy)		(hh:mm)		Vshps (V)		I32.raw		Imag(kA)																												Vsh(0)		Ish(0)		Rsh(0)		Rsh.peak		Dump.delay		S-Htr.strt		SH.Q.delay		MIITs		Rpk(15ILS)		Rpk(15IRS)

						(hh:mm)		(V)		(kA)		(kA)																												(V)		(A)		(ohms)		(ohms)		(ms, DAQ.0)		(ms, DAQ.0)		(ms, S-Htr)		(kA^2sec)		(mOhm)		(mOhm)

						4:25:00 PM		10.0		3.993		4.155																												9.1		18.2		0.5		0.5909090909		500		na		0		n.q.

								11.5		3.993		4.155																												10.5		20.9		0.5		0.6202272727		500		na		0		n.q.

								13.2		3.993		4.155																												12.0		24.0		0.5		0.6590005682		500		-200		0		7

								15.2		3.993		4.155																												13.8		27.7		0.5		0.7102782514		500		-150		0		6

								17.5		3.993		4.155																												15.9		31.8		0.5		0.7780929875		500		-100		0		5

								20.1		3.993		4.155																												18.3		36.6		0.5		0.867777976		500		na		0

								23.1		4.5		4.662																												21.0		42.1		0.5		0.9863863732		500		na		0

								23.1		5		5.162																												21.0		42.1		0.5		0.9863863732		500		na		0

								23.1		5.5		5.662																												21.0		42.1		0.5		0.9863863732		500		na		0

								23.1		6		6.162																												21.0		42.1		0.5		0.9863863732		500		na		0

								23.1		6.5		6.662																												21.0		42.1		0.5		0.9863863732		500		na		0

						Iq(4.5K)																																		DAQ: 8212

						Date		11/4/06																																		Rexpect		0.5								400K=		9		4.187		2.512

						(hh:mm)		Vshps (V)		I32.raw		Imag(kA)																												Vsh(0)		Ish(0)		Rsh(0)		Rsh.peak		Dump.delay		S-Htr.strt		SH.Q.delay		MIITs		Rpk(15ILS)		Rpk(15IRS)

						(hh:mm)		(V)		(kA)		(kA)																												(V)		(A)		(ohms)		(ohms)		(ms, DAQ.0)		(ms, DAQ.0)		(ms, S-Htr)		(kA^2sec)		(mOhm)		(mOhm)

						4:25:00 PM		23.1		6.5		6.7																												21.0		42.1		0.5		1.0		500.0		na		0.0		1.0

								23.1		7.0		7.162																												21.0		42.1		0.5		0.9863863732		500		na		0		2

								23.1		7.5		7.662																												21.0		42.1		0.5		0.9863863732		500		-200		0		3

								23.1		8.0		8.162																												21.0		42.1		0.5		0.9863863732		500		-150		0		4

								23.1		8.5		8.662																												21.0		42.1		0.5		0.9863863732		500		-100		0		5

								23.1		9.0		9.162																												21.0		42.1		0.5		0.9863863732		500		na		0		6

								23.1		9.5		9.662																												21.0		42.1		0.5		0.9863863732		500		na		0		7

								23.1		10.0		10.162																												21.0		42.1		0.5		0.9863863732		500		na		0		8

								23.1		10.5		10.662																												21.0		42.1		0.5		0.9863863732		500		na		0		9

								23.1		11.0		11.162																												21.0		42.1		0.5		0.9863863732		500		na		0		9

								23.1		11.5		11.662																												21.0		42.1		0.5		0.9863863732		500		na		0		9

								23.1		12.0		12.162																												21.0		42.1		0.5		0.9863863732		500		na		0		9

								0
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		Q-Origins

		TQS Pole-Turn Layout

		Pole-tip		Z.ILE		Z.IRE		Z.OLE		Z.ORE		R.inner		R.outer		PDF.Mult		D.strand		dR/dL

		Zpdf(mm)						-67		89.2		1.9		6.0		4.2510405405		(mm)		(ohm/m)														TQS01 training

		Z(mm)		-308.78		400.157		-284.8197162162		379.1928162162		8.076977027		25.5062432432		4.2592592593		1		0.0033472277														Q##		4.5K Train		Near.Seg		Ref.Tap		Y(QO)		Z.tap		L(QO.seg)		Best.Q-O		Z(Q-O)		Method		Speed

																																		(#)		(segment)		(segment)		(VT##)		(mm)		(mm)		(mm)		(Frac)		(mm)				(m/s)

		Labels		Y (mm)		Z (mm)																												1		7.IRS+Re		Ramp		I-8		-9.1		0.0		499		0.27		135.5		ToF		18.1

		Vtap		Y		Z		Zdel.gap						Length.vt		R(300)-8		dL/dR		Length.calc														1		7.ILS+Le		7.IRS+Re		I-7		9.1		314.6		713		0.28		114.7		ToF		18.9

		(ID)		(mm)		(mm)		(nearest)						(mm)		(mOhm)		(m/ohm)		(mm)														2		8.Omt-6.Re		ORS		O-4		9.1		335.0		135		0.43		388.0		Turn-6 Re		18.2

		I-6		-11.08		-230.04		24		Wdg7Rs		I3-4		557.32		1.888		295		564														3		6.Ramp		IRS+Re		I-8		-9.1		0.0		338		0.285		-96.1		WToF		20.6

																																		4		6.IRS+Re		Ramp		I-8		-9.1		0.0		499		0.244		121.9		WToF		21.9

		I-7		9.08		314.58		190		ILs+Le		I6-7				2.386		0		713														5		6.IRS+Re		Ramp		I-8		-12.0		0.0		499		0.243		121.1		WToF		22.0

																																		6		7.Ramp		IRS+Re		I-8		-7.0		0.0		338		0.248		-83.7		WToF		17.6

		I-8		-9.08		0.00		-88		IRs+Re		I7-8				1.669		0		499		5RmRsRe												7		6.ILS+Le		Imti		I-6		9.1		-230.0		713		0.477		-60.2		WToF		23.9

		O-3		26.51		-230.00				Ramp		I8-O6				1.130		0		338		836												8		8.Ramp		IRS+Re		I-8		-7.0		0.0		338		0.282		-95.4		WToF		18.9

		O-4		26.51		326.58				ORs		O6-5		556.58		1.863		299		557														9		8.ILS+Le		Imti		I-6		9.1		-230.0		713		0.449		-79.9		WToF		23.5

		O-5		-26.51		326.58				ORe		O5-4				0.451		0		135														10		5.Ramp+RS+Re		ORs		O-6		-9.1		-230.0		836		0.31		-81.6		ToF		21.3

		O-6		-26.51		-230.00				OLs		O4-3		556.58		1.863		299		557														11		6.Imto(Rs,T11?)		Wdg.7Rs		I-4		-11.1		-230.0		???		0.00						0.0

																																		12		6.Ramp		IRS+Re		I-8		-14.0		0.0		338		0.272		-91.7		WToF		29.1

																																		13		6.Ramp		IRS+Re		I-8		-14.0		0.0		338		0.15		-51.3				27.0

																																		14		6.Ramp		IRS+Re		I-8		-14.0		0.0		338		0.15		-49.1				28.9

																																		15		6.Ramp		IRS+Re		I-8		-14.0		0.0		338		0.14		-48.6				28.6

																																		16		6.ILS+Le		IRS+Re		I-7		14.0		314.6		713		0.50		-43.5				27.4

																																		17		6.Ramp		IRS+Re		I-8		-14.0		0.0		338		0.14		-45.8				28.6

																																		18		6.Ramp		IRS+Re		I-8		-14.0		0.0		338		0.17		-56.3				29.6

																																		29		6.Ramp		IRS+Re		I-8		-14.0		0.0		338		0.16		-53.3				29.6

																																		30		6.Ramp		IRS+Re		I-8		-14.0		0.0		338		0.11		-37.9				31.6

																																		31		6.Ramp		IRS+Re		I-8		-14.0		0.0		338		0.11		-37.9				31.6

																																		35		6.Ramp		IRS+Re		I-8		-14.0		0.0		338		0.14		-48.6				28.6

																																		36		6.Ramp		IRS+Re		I-8		-14.0		0.0		338		0.15		-49.1				30.7

		Ends		ORe		ORe		Ramp		Ramp		IRE		IRE		ILE		ILE		OLE		OLE

		Nreso		Y		Z		Y		Z		Y		Z		Y		Z		Y		Z				Straights		Y		Z				Sub-Cool														C-5 offset:		30

		10		(mm)		(mm)		(mm)		(mm)		(mm)		(mm)		(mm)		(mm)		(mm)		(mm)				(ID)		(mm)		(mm)				32		5.RmpRsRe		ILS+Le		I-7		-12.0		314.6		894		0.000

		R(mm)		26.51				17.79				9.08				10.08				27.5062432432						OLs		-26.51		-259.31				33		5.ILS+Le		RmpRsRe		I-7		12.0		314.6		713		0.240		113.5		WToF		30.2

		Center		0		353.69		8.71		-259.31		0.00		392.08		-1.00		-300.70		1		-259.31						-26.51		353.69				34		5.RmpRsRe		ILS+Le		I-7		-12.0		314.6		894		0.470		107.9		WToF		26.1

		Theta(deg)																																0		n.a.		0		n.a.		n.a.		n.a.		n.a.		n.a.				n.a.		n.a.

		-90		-26.5062432432		353.686572973		-9.076977027		-259.313472973		-9.076977027		392.080022973		-11.076977027		-300.703022973		-26.5062432432		-259.31				ORs		26.51		-259.31				38		5.ILS+Le		RmpRsRe		I-7		12.0		314.6		713		0.227		122.7		WToF		31.0

		-81		-26.1799074043		357.833062955		-8.8579327828		-262.0966939867		-8.9652243774		393.4999750184		-10.952912718		-302.2794094834		-26.1675957449		-263.62						26.51		353.69				39		5.RmpRsRe		ILS+Le		I-7		-12.0		314.6		894		0.000

		-72		-25.208935359		361.8774525922		-8.2061936463		-264.811382862		-8.6327181498		394.8849631319		-10.5837746661		-303.8169801262		-25.1599918753		-267.81

		-63		-23.6172356615		365.7201555892		-7.1378075981		-267.3906949494		-8.087645751		396.2008843096		-9.9786522752		-305.2778748093		-23.5082421856		-271.80				IRs		-9.08		-259.31

		-54		-21.4440012408		369.266551845		-5.6790818485		-269.7711190249		-7.3434286724		397.4153362049		-9.1524456668		-306.6261214571		-21.2530182352		-275.48						-9.08		392.08

		-45		-18.7427443411		372.4293173141		-3.8659350667		-271.8940411478		-6.4183920085		398.4984149815		-8.1254987897		-307.8285217626		-18.4498511223		-278.76

		-36		-15.5799788721		375.1305742138		-1.7430129439		-273.7071879296		-5.3353132319		399.4234516454		-6.9230984842		-308.8554686398		-15.1677641243		-281.57				ILs		9.08		-300.70

		-27		-12.0335826162		377.3038086344		0.6374111317		-275.1659136792		-4.1208613366		400.167668724		-5.5748518364		-309.6816752481		-11.487573116		-283.82						9.08		392.08

		-18		-8.1908796192		378.895508332		3.2167232191		-276.2342997274		-2.8049401589		400.7127411228		-4.1139571533		-310.2867976391		-7.4998966136		-285.47

		-9		-4.146489982		379.8664803773		5.9314120944		-276.8860388639		-1.4199520454		401.0452473504		-2.5763865104		-310.655935691		-3.302924447		-286.48				IRs2		-11.08		-300.70

		0		0		380.1928162162		8.7146331081		-277.1050831081		0		401.157		-1		-310.78		1		-286.82						-11.08		-50.00

		9		4.146489982		379.8664803773		11.4978541218		-276.8860388639		1.4199520454		401.0452473504		0.5763865104		-310.655935691		5.302924447		-286.48

		18		8.1908796192		378.895508332		14.2125429972		-276.2342997274		2.8049401589		400.7127411228		2.1139571533		-310.2867976391		9.4998966136		-285.47				ORs2		28.51		-259.31

		27		12.0335826162		377.3038086344		16.7918550845		-275.1659136792		4.1208613366		400.167668724		3.5748518364		-309.6816752481		13.487573116		-283.82						28.51		-50.00

		36		15.5799788721		375.1305742138		19.1722791601		-273.7071879296		5.3353132319		399.4234516454		4.9230984842		-308.8554686398		17.1677641243		-281.57

		45		18.7427443411		372.4293173141		21.2952012829		-271.8940411478		6.4183920085		398.4984149815		6.1254987897		-307.8285217626		20.4498511223		-278.76

		54		21.4440012408		369.266551845		23.1083480647		-269.7711190249		7.3434286724		397.4153362049		7.1524456668		-306.6261214571		23.2530182352		-275.48

		63		23.6172356615		365.7201555892		24.5670738143		-267.3906949494		8.087645751		396.2008843096		7.9786522752		-305.2778748093		25.5082421856		-271.80						Inner

		72		25.208935359		361.8774525922		25.6354598625		-264.811382862		8.6327181498		394.8849631319		8.5837746661		-303.8169801262		27.1599918753		-267.81				Inner-Gaps		Y		Z

		81		26.1799074043		357.833062955		26.287198999		-262.0966939867		8.9652243774		393.4999750184		8.952912718		-302.2794094834		28.1675957449		-263.62				(#)		(mm)		(mm)

		90		26.5062432432		353.686572973		26.5062432432		-259.313472973		9.076977027		392.080022973		9.076977027		-300.703022973		28.5062432432		-259.31				"Ramp"		-8.076977027		-88.107

																												8.076977027		-88.107

		Ramp		-9.076977027		-259.313472973

				-8.8579327828		-262.0966939867																				"MidMag"		-8.076977027		124.24

				-8.2061936463		-264.811382862																						8.076977027		124.24

				-7.1378075981		-267.3906949494

				-5.6790818485		-269.7711190249																				"ReturnEnd"		-8.076977027		338.59

				-3.8659350667		-271.8940411478																						8.076977027		338.59

				-1.7430129439		-273.7071879296																				Outer-Gaps

				0.6374111317		-275.1659136792																				Ramp		-25.5062432432		-90.1

				3.2167232191		-276.2342997274																						25.5062432432		-90.1

				5.9314120944		-276.8860388639

				8.7146331081		-277.1050831081																				2		-25.5062432432		52.8

				11.4978541218		-276.8860388639																						25.5062432432		52.8

				14.2125429972		-276.2342997274

				16.7918550845		-275.1659136792																				3		-25.5062432432		195.7

				19.1722791601		-273.7071879296																						25.5062432432		195.7

				21.2952012829		-271.8940411478

				23.1083480647		-269.7711190249																				ReturnEnd		-25.5062432432		338.6

				24.5670738143		-267.3906949494																						25.5062432432		338.6

				25.6354598625		-264.811382862

				26.287198999		-262.0966939867

				26.5062432432		-259.313472973

		IRE		-9.076977027		392.080022973

				-8.9652243774		393.4999750184

				-8.6327181498		394.8849631319

				-8.087645751		396.2008843096

				-7.3434286724		397.4153362049

				-6.4183920085		398.4984149815

				-5.3353132319		399.4234516454

				-4.1208613366		400.167668724

				-2.8049401589		400.7127411228

				-1.4199520454		401.0452473504

				0		401.157

				1.4199520454		401.0452473504

				2.8049401589		400.7127411228

				4.1208613366		400.167668724

				5.3353132319		399.4234516454

				6.4183920085		398.4984149815

				7.3434286724		397.4153362049

				8.087645751		396.2008843096

				8.6327181498		394.8849631319

				8.9652243774		393.4999750184

				9.076977027		392.080022973

		ILE		-11.076977027		-300.703022973

				-10.952912718		-302.2794094834

				-10.5837746661		-303.8169801262

				-9.9786522752		-305.2778748093

				-9.1524456668		-306.6261214571

				-8.1254987897		-307.8285217626

				-6.9230984842		-308.8554686398

				-5.5748518364		-309.6816752481

				-4.1139571533		-310.2867976391

				-2.5763865104		-310.655935691

				-1		-310.78

				0.5763865104		-310.655935691

				2.1139571533		-310.2867976391

				3.5748518364		-309.6816752481

				4.9230984842		-308.8554686398

				6.1254987897		-307.8285217626

				7.1524456668		-306.6261214571

				7.9786522752		-305.2778748093

				8.5837746661		-303.8169801262

				8.952912718		-302.2794094834

				9.076977027		-300.703022973

		OLE		-26.5062432432		-259.313472973

				-26.1675957449		-263.61639742

				-25.1599918753		-267.8133695865

				-23.5082421856		-271.8010460889

				-21.2530182352		-275.4812370973

				-18.4498511223		-278.7633240952

				-15.1677641243		-281.5664912082

				-11.487573116		-283.8217151586

				-7.4998966136		-285.4734648483

				-3.302924447		-286.4810687179

				1		-286.8197162162

				5.302924447		-286.4810687179

				9.4998966136		-285.4734648483

				13.487573116		-283.8217151586

				17.1677641243		-281.5664912082

				20.4498511223		-278.7633240952

				23.2530182352		-275.4812370973

				25.5082421856		-271.8010460889

				27.1599918753		-267.8133695865

				28.1675957449		-263.61639742

				28.5062432432		-259.313472973
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		-230.04		-259.313472973		353.686572973		-88.107		135.4949969661

				353.686572973		357.833062955		-88.107		114.6862357749

		314.58				361.8774525922				387.9928162162

				-259.313472973		365.7201555892		124.24		-96.1089571022

		0		353.686572973		369.266551845		124.24		121.8684823034

		-230				372.4293173141				121.1399629887

		326.58		-259.313472973		375.1305742138		338.59		-83.7006960248

		326.58		392.080022973		377.3038086344		338.59		-60.2121555693

		-230				378.895508332				-95.3603894517

				-300.703022973		379.8664803773				-79.8982035471

				392.080022973		380.1928162162				-81.6088084831

						379.8664803773				-11.076977027

				-300.703022973		378.895508332				-91.7371758968

				-50		377.3038086344

						375.1305742138

				-259.313472973		372.4293173141

				-50		369.266551845

						365.7201555892

						361.8774525922

						357.833062955

						353.686572973

						-259.313472973

						-262.0966939867

						-264.811382862

						-267.3906949494

						-269.7711190249

						-271.8940411478

						-273.7071879296

						-275.1659136792

						-276.2342997274

						-276.8860388639

						-277.1050831081

						-276.8860388639

						-276.2342997274

						-275.1659136792

						-273.7071879296

						-271.8940411478

						-269.7711190249

						-267.3906949494

						-264.811382862

						-262.0966939867

						-259.313472973

						392.080022973

						393.4999750184

						394.8849631319

						396.2008843096

						397.4153362049

						398.4984149815

						399.4234516454

						400.167668724

						400.7127411228

						401.0452473504

						401.157

						401.0452473504

						400.7127411228

						400.167668724

						399.4234516454

						398.4984149815

						397.4153362049

						396.2008843096

						394.8849631319

						393.4999750184

						392.080022973

						-300.703022973

						-302.2794094834

						-303.8169801262

						-305.2778748093

						-306.6261214571

						-307.8285217626

						-308.8554686398

						-309.6816752481

						-310.2867976391

						-310.655935691

						-310.78

						-310.655935691

						-310.2867976391

						-309.6816752481

						-308.8554686398

						-307.8285217626

						-306.6261214571

						-305.2778748093

						-303.8169801262

						-302.2794094834

						-300.703022973

						-259.313472973

						-263.61639742

						-267.8133695865

						-271.8010460889

						-275.4812370973

						-278.7633240952

						-281.5664912082

						-283.8217151586

						-285.4734648483

						-286.4810687179

						-286.8197162162

						-286.4810687179

						-285.4734648483

						-283.8217151586

						-281.5664912082

						-278.7633240952

						-275.4812370973

						-271.8010460889

						-267.8133695865

						-263.61639742

						-259.313472973



Plateau

Vtap

Straights

Ends

Inner-Gaps

4.5K Train

Z (mm)

Y (mm)

TQS01-1 Training & Plateau Q-Origins

-11.076977027

-26.5062432432

-26.5062432432

-8.076977027

-9.076977027

-26.5062432432

-26.1799074043

8.076977027

9.076977027

9.076977027

-25.208935359

9.1039437989

26.5062432432

-23.6172356615

-8.076977027

-9.076977027

-9.076977027

26.5062432432

-21.4440012408

8.076977027

-9.076977027

26.5062432432

-18.7427443411

-12

26.5062432432

-9.076977027

-15.5799788721

-8.076977027

-7

-26.5062432432

-9.076977027

-12.0335826162

8.076977027

9.076977027

-26.5062432432

-8.1908796192

-7

9.076977027

-4.146489982

9.076977027

9.076977027

0

-9.076977027

4.146489982

-11.076977027

8.1908796192

-14

-11.076977027

12.0335826162

15.5799788721

28.5062432432

18.7427443411

28.5062432432

21.4440012408

23.6172356615

25.208935359

26.1799074043

26.5062432432

-9.076977027

-8.8579327828

-8.2061936463

-7.1378075981

-5.6790818485

-3.8659350667

-1.7430129439

0.6374111317

3.2167232191

5.9314120944

8.7146331081

11.4978541218

14.2125429972

16.7918550845

19.1722791601

21.2952012829

23.1083480647

24.5670738143

25.6354598625

26.287198999

26.5062432432

-9.076977027

-8.9652243774

-8.6327181498

-8.087645751

-7.3434286724

-6.4183920085

-5.3353132319

-4.1208613366

-2.8049401589

-1.4199520454

0

1.4199520454

2.8049401589

4.1208613366

5.3353132319

6.4183920085

7.3434286724

8.087645751

8.6327181498

8.9652243774

9.076977027

-11.076977027

-10.952912718

-10.5837746661

-9.9786522752

-9.1524456668

-8.1254987897

-6.9230984842

-5.5748518364

-4.1139571533

-2.5763865104

-1

0.5763865104

2.1139571533

3.5748518364

4.9230984842

6.1254987897

7.1524456668

7.9786522752

8.5837746661

8.952912718

9.076977027

-26.5062432432

-26.1675957449

-25.1599918753

-23.5082421856

-21.2530182352

-18.4498511223

-15.1677641243

-11.487573116

-7.4998966136

-3.302924447

1

5.302924447

9.4998966136

13.487573116

17.1677641243

20.4498511223

23.2530182352

25.5082421856

27.1599918753

28.1675957449

28.5062432432



		-230.04		-259.313472973		353.686572973		-88.107		-90.1		135.4949969661		113.4903670049

				353.686572973		357.833062955		-88.107		-90.1		114.6862357749		107.870805525

		314.58				361.8774525922						387.9928162162		0

				-259.313472973		365.7201555892		124.24		52.8		-96.1089571022		122.7179739844

		0		353.686572973		369.266551845		124.24		52.8		121.8684823034

		-230				372.4293173141						121.1399629887

		326.58		-259.313472973		375.1305742138		338.59		195.7		-83.7006960248

		326.58		392.080022973		377.3038086344		338.59		195.7		-60.2121555693

		-230				378.895508332						-95.3603894517

				-300.703022973		379.8664803773				338.6		-79.8982035471

				392.080022973		380.1928162162				338.6		-81.6088084831

						379.8664803773						-11.076977027

				-300.703022973		378.895508332						-91.7371758968

				-50		377.3038086344

						375.1305742138

				-259.313472973		372.4293173141

				-50		369.266551845

						365.7201555892

						361.8774525922

						357.833062955

						353.686572973

						-259.313472973

						-262.0966939867

						-264.811382862

						-267.3906949494

						-269.7711190249

						-271.8940411478

						-273.7071879296

						-275.1659136792

						-276.2342997274

						-276.8860388639

						-277.1050831081

						-276.8860388639

						-276.2342997274

						-275.1659136792

						-273.7071879296

						-271.8940411478

						-269.7711190249

						-267.3906949494

						-264.811382862

						-262.0966939867

						-259.313472973

						392.080022973

						393.4999750184

						394.8849631319

						396.2008843096

						397.4153362049

						398.4984149815

						399.4234516454

						400.167668724

						400.7127411228

						401.0452473504

						401.157

						401.0452473504

						400.7127411228

						400.167668724

						399.4234516454

						398.4984149815

						397.4153362049

						396.2008843096

						394.8849631319

						393.4999750184

						392.080022973

						-300.703022973

						-302.2794094834

						-303.8169801262

						-305.2778748093

						-306.6261214571

						-307.8285217626

						-308.8554686398

						-309.6816752481

						-310.2867976391

						-310.655935691

						-310.78

						-310.655935691

						-310.2867976391

						-309.6816752481

						-308.8554686398

						-307.8285217626

						-306.6261214571

						-305.2778748093

						-303.8169801262

						-302.2794094834

						-300.703022973

						-259.313472973

						-263.61639742

						-267.8133695865

						-271.8010460889

						-275.4812370973

						-278.7633240952

						-281.5664912082

						-283.8217151586

						-285.4734648483

						-286.4810687179

						-286.8197162162

						-286.4810687179

						-285.4734648483

						-283.8217151586

						-281.5664912082

						-278.7633240952

						-275.4812370973

						-271.8010460889

						-267.8133695865

						-263.61639742

						-259.313472973



Plateau

Vtap

Straights

Ends

Inner-Gaps

Outer-Gaps

4.5K Train

Sub-Cool

Z (mm)

Y (mm)

TQS01-1 Training & Plateau Q-Origins

-11.076977027

-26.5062432432

-26.5062432432

-8.076977027

-25.5062432432

-9.076977027

12

-26.5062432432

-26.1799074043

8.076977027

25.5062432432

9.076977027

-12

9.076977027

-25.208935359

9.1039437989

26.5062432432

-23.6172356615

-8.076977027

-25.5062432432

-9.076977027

12

-9.076977027

26.5062432432

-21.4440012408

8.076977027

25.5062432432

-9.076977027

26.5062432432

-18.7427443411

-12

26.5062432432

-9.076977027

-15.5799788721

-8.076977027

-25.5062432432

-7

-26.5062432432

-9.076977027

-12.0335826162

8.076977027

25.5062432432

9.076977027

-26.5062432432

-8.1908796192

-7

9.076977027

-4.146489982

-25.5062432432

9.076977027

9.076977027

0

25.5062432432

-9.076977027

4.146489982

-11.076977027

8.1908796192

-14

-11.076977027

12.0335826162

15.5799788721

28.5062432432

18.7427443411

28.5062432432

21.4440012408

23.6172356615

25.208935359

26.1799074043

26.5062432432

-9.076977027

-8.8579327828

-8.2061936463

-7.1378075981

-5.6790818485

-3.8659350667

-1.7430129439

0.6374111317

3.2167232191

5.9314120944

8.7146331081

11.4978541218

14.2125429972

16.7918550845

19.1722791601

21.2952012829

23.1083480647

24.5670738143

25.6354598625

26.287198999

26.5062432432

-9.076977027

-8.9652243774

-8.6327181498

-8.087645751

-7.3434286724

-6.4183920085

-5.3353132319

-4.1208613366

-2.8049401589

-1.4199520454

0

1.4199520454

2.8049401589

4.1208613366

5.3353132319

6.4183920085

7.3434286724

8.087645751

8.6327181498

8.9652243774

9.076977027

-11.076977027

-10.952912718

-10.5837746661

-9.9786522752

-9.1524456668

-8.1254987897

-6.9230984842

-5.5748518364

-4.1139571533

-2.5763865104

-1

0.5763865104

2.1139571533

3.5748518364

4.9230984842

6.1254987897

7.1524456668

7.9786522752

8.5837746661

8.952912718

9.076977027

-26.5062432432

-26.1675957449

-25.1599918753

-23.5082421856

-21.2530182352

-18.4498511223

-15.1677641243

-11.487573116

-7.4998966136

-3.302924447

1

5.302924447

9.4998966136

13.487573116

17.1677641243

20.4498511223

23.2530182352

25.5082421856

27.1599918753

28.1675957449

28.5062432432



		Q-Origins

		TQC-Pole-Turn Layout

		Pole-tip		Z.ILE		Z.IRE		Z.OLE		Z.ORE		R.inner		R.outer		PDF.Mult		D.strand

		Zpdf(mm)						-67		89.2		1.9		6.0		4.2510405405		(mm)																TQC01		1st 4.5K Training										Sandor's

		Z(mm)		-308.78		400.157		-284.8197162162		379.1928162162		8.076977027		25.5062432432		4.2592592593		1																Q##		Coil		Start.Seg		Ref.Tap		Y(QO)		Z.tap		L(QO)		Best.Q-O		Z(Q-O)		Method		Speed

																																		(#)		(ID)		(ID)		(VT##)		(mm)		(mm)		(mm,nearest)		(Frac)		(mm)		(text)		(m/s)

		Labels		Y (mm)		Z (mm)																												1		13		A10-B6		A10		-9.08		0.0		33				-33.0		ToF

		Vtap		Y		Z								Length.vt		R(300)-8		Length/R		Length.calc														2		13		A8-A7		A8		9.08		314.6		234				80.6		ToF

		(ID)		(mm)		(mm)								(mm)		(mOhm)		(m/ohm)		(mm)														3		13		A8-A7		A8		9.08		314.6		247				67.6		ToF

		A6		-11.08		-230.04				Wdg7Rs		I3-4		557.32		1.888		295		564														4		12		A8-A7		A8		9.08		314.6		238				76.6		ToF

		A7		9.08		-230.04																												5		12		A10-B6		A10		-9.08		0.0		35				-35.0		ToF

		A8		9.08		314.58				ILs+Le		I7-8				2.386		0		713														6		12		A8-A7		A8		9.08		314.6		185				129.6		ToF

		A9		-9.08		314.58																												7		12		A8-A7		A8		9.08		314.6		197				117.6		ToF

		A10		-9.08		0.00				IRs+Re		I9-10				1.67		0		499														8		10		A10-B6		A10		-9.08		0.0		100				-100.0		ToF

		O-3		26.51		-230.00				Ramp		I10-O6				1.13		0		338														9		9		A8-A7		A8		9.08		314.6		32				282.6		ToF

		O-4		26.51		326.58				ORs		O6-5		556.58		1.863		299		557														10		10		A7-A9		A7		9.08		-230.0		265				35.0		ToF

		O-5		-26.51		326.58				ORe		O5-4				0.451		0		135														11		12		A8-A7		A8		9.08		314.6		245				69.6		ToF

		O-6		-26.51		-230.00				OLs		O4-3		556.58		1.863		299		557														12		12		A10-A9		A10		-9.08		0.0		101				101.0		ToF

																																		13		12		A8-A7		A8		9.08		314.6		245				69.6		ToF

																																		14		13		A10-A9		A10		-9.08		0.0		85				85.0		ToF

																																		15		13		A7-A8		A7		9.08		-230.0		191				-39.0		ToF

																																		16		13		A7-A8		A7		9.08		-230.0		251				21.0		ToF

																																		19		13		A8-A7		A8		9.08		314.6		148				166.6		ToF

																																		21		12		A8-A7		A8		9.08		314.6		134				180.6		ToF

																																		0		0		-		0						0				0.0		ToF

																																		0		0		-		0						0				0.0		ToF

																																		0		0		-		0						0				0.0		ToF

																																		0		0		-		0						0				0.0		ToF

																																		0		0		-		0						0				0.0		ToF

																																		0		0		-		0						0				0.0		ToF

		Ends		ORe		ORe		Ramp		Ramp		IRE		IRE		ILE		ILE		OLE		OLE

		Nreso		Y		Z		Y		Z		Y		Z		Y		Z		Y		Z				Straights		Y		Z

		10		(mm)		(mm)		(mm)		(mm)		(mm)		(mm)		(mm)		(mm)		(mm)		(mm)				(ID)		(mm)		(mm)

		R(mm)		26.51				17.79				9.08				10.08				27.5062432432						OLs		-26.51		-259.31

		Center		0		353.69		8.71		-259.31		0.00		392.08		-1.00		-300.70		1		-259.31						-26.51		353.69

		Theta(deg)

		-90		-26.5062432432		353.686572973		-9.076977027		-259.313472973		-9.076977027		392.080022973		-11.076977027		-300.703022973		-26.5062432432		-259.31				ORs		26.51		-259.31

		-81		-26.1799074043		357.833062955		-8.8579327828		-262.0966939867		-8.9652243774		393.4999750184		-10.952912718		-302.2794094834		-26.1675957449		-263.62						26.51		353.69

		-72		-25.208935359		361.8774525922		-8.2061936463		-264.811382862		-8.6327181498		394.8849631319		-10.5837746661		-303.8169801262		-25.1599918753		-267.81

		-63		-23.6172356615		365.7201555892		-7.1378075981		-267.3906949494		-8.087645751		396.2008843096		-9.9786522752		-305.2778748093		-23.5082421856		-271.80				IRs		-9.08		-259.31

		-54		-21.4440012408		369.266551845		-5.6790818485		-269.7711190249		-7.3434286724		397.4153362049		-9.1524456668		-306.6261214571		-21.2530182352		-275.48						-9.08		392.08

		-45		-18.7427443411		372.4293173141		-3.8659350667		-271.8940411478		-6.4183920085		398.4984149815		-8.1254987897		-307.8285217626		-18.4498511223		-278.76

		-36		-15.5799788721		375.1305742138		-1.7430129439		-273.7071879296		-5.3353132319		399.4234516454		-6.9230984842		-308.8554686398		-15.1677641243		-281.57				ILs		9.08		-300.70

		-27		-12.0335826162		377.3038086344		0.6374111317		-275.1659136792		-4.1208613366		400.167668724		-5.5748518364		-309.6816752481		-11.487573116		-283.82						9.08		392.08

		-18		-8.1908796192		378.895508332		3.2167232191		-276.2342997274		-2.8049401589		400.7127411228		-4.1139571533		-310.2867976391		-7.4998966136		-285.47

		-9		-4.146489982		379.8664803773		5.9314120944		-276.8860388639		-1.4199520454		401.0452473504		-2.5763865104		-310.655935691		-3.302924447		-286.48				IRs2		-11.08		-300.70

		0		0		380.1928162162		8.7146331081		-277.1050831081		0		401.157		-1		-310.78		1		-286.82						-11.08		-50.00

		9		4.146489982		379.8664803773		11.4978541218		-276.8860388639		1.4199520454		401.0452473504		0.5763865104		-310.655935691		5.302924447		-286.48

		18		8.1908796192		378.895508332		14.2125429972		-276.2342997274		2.8049401589		400.7127411228		2.1139571533		-310.2867976391		9.4998966136		-285.47				ORs2		28.51		-259.31

		27		12.0335826162		377.3038086344		16.7918550845		-275.1659136792		4.1208613366		400.167668724		3.5748518364		-309.6816752481		13.487573116		-283.82						28.51		-50.00

		36		15.5799788721		375.1305742138		19.1722791601		-273.7071879296		5.3353132319		399.4234516454		4.9230984842		-308.8554686398		17.1677641243		-281.57

		45		18.7427443411		372.4293173141		21.2952012829		-271.8940411478		6.4183920085		398.4984149815		6.1254987897		-307.8285217626		20.4498511223		-278.76

		54		21.4440012408		369.266551845		23.1083480647		-269.7711190249		7.3434286724		397.4153362049		7.1524456668		-306.6261214571		23.2530182352		-275.48

		63		23.6172356615		365.7201555892		24.5670738143		-267.3906949494		8.087645751		396.2008843096		7.9786522752		-305.2778748093		25.5082421856		-271.80						Inner

		72		25.208935359		361.8774525922		25.6354598625		-264.811382862		8.6327181498		394.8849631319		8.5837746661		-303.8169801262		27.1599918753		-267.81				Pole-Gap		Y		Z

		81		26.1799074043		357.833062955		26.287198999		-262.0966939867		8.9652243774		393.4999750184		8.952912718		-302.2794094834		28.1675957449		-263.62				(#)		(mm)		(mm)

		90		26.5062432432		353.686572973		26.5062432432		-259.313472973		9.076977027		392.080022973		9.076977027		-300.703022973		28.5062432432		-259.31				"Ramp"		-8.076977027		-88.107

																												8.076977027		-88.107

		Ramp		-9.076977027		-259.313472973

				-8.8579327828		-262.0966939867																				"MidMag"		-8.076977027		124.24

				-8.2061936463		-264.811382862																						8.076977027		124.24

				-7.1378075981		-267.3906949494

				-5.6790818485		-269.7711190249																				"ReturnEnd"		-8.076977027		338.59

				-3.8659350667		-271.8940411478																						8.076977027		338.59

				-1.7430129439		-273.7071879296																				Outer-Gaps

				0.6374111317		-275.1659136792																				Ramp		-25.5062432432		-90.1

				3.2167232191		-276.2342997274																						25.5062432432		-90.1

				5.9314120944		-276.8860388639

				8.7146331081		-277.1050831081																				2		-25.5062432432		52.8

				11.4978541218		-276.8860388639																						25.5062432432		52.8

				14.2125429972		-276.2342997274

				16.7918550845		-275.1659136792																				3		-25.5062432432		195.7

				19.1722791601		-273.7071879296																						25.5062432432		195.7

				21.2952012829		-271.8940411478

				23.1083480647		-269.7711190249																				ReturnEnd		-25.5062432432		338.6

				24.5670738143		-267.3906949494																						25.5062432432		338.6

				25.6354598625		-264.811382862

				26.287198999		-262.0966939867

				26.5062432432		-259.313472973

		IRE		-9.076977027		392.080022973

				-8.9652243774		393.4999750184

				-8.6327181498		394.8849631319

				-8.087645751		396.2008843096

				-7.3434286724		397.4153362049

				-6.4183920085		398.4984149815

				-5.3353132319		399.4234516454

				-4.1208613366		400.167668724

				-2.8049401589		400.7127411228

				-1.4199520454		401.0452473504

				0		401.157

				1.4199520454		401.0452473504

				2.8049401589		400.7127411228

				4.1208613366		400.167668724

				5.3353132319		399.4234516454

				6.4183920085		398.4984149815

				7.3434286724		397.4153362049

				8.087645751		396.2008843096

				8.6327181498		394.8849631319

				8.9652243774		393.4999750184

				9.076977027		392.080022973

		ILE		-11.076977027		-300.703022973

				-10.952912718		-302.2794094834

				-10.5837746661		-303.8169801262

				-9.9786522752		-305.2778748093

				-9.1524456668		-306.6261214571

				-8.1254987897		-307.8285217626

				-6.9230984842		-308.8554686398

				-5.5748518364		-309.6816752481

				-4.1139571533		-310.2867976391

				-2.5763865104		-310.655935691

				-1		-310.78

				0.5763865104		-310.655935691

				2.1139571533		-310.2867976391

				3.5748518364		-309.6816752481

				4.9230984842		-308.8554686398

				6.1254987897		-307.8285217626

				7.1524456668		-306.6261214571

				7.9786522752		-305.2778748093

				8.5837746661		-303.8169801262

				8.952912718		-302.2794094834

				9.076977027		-300.703022973

		OLE		-26.5062432432		-259.313472973

				-26.1675957449		-263.61639742

				-25.1599918753		-267.8133695865

				-23.5082421856		-271.8010460889

				-21.2530182352		-275.4812370973

				-18.4498511223		-278.7633240952

				-15.1677641243		-281.5664912082

				-11.487573116		-283.8217151586

				-7.4998966136		-285.4734648483

				-3.302924447		-286.4810687179

				1		-286.8197162162

				5.302924447		-286.4810687179

				9.4998966136		-285.4734648483

				13.487573116		-283.8217151586

				17.1677641243		-281.5664912082

				20.4498511223		-278.7633240952

				23.2530182352		-275.4812370973

				25.5082421856		-271.8010460889

				27.1599918753		-267.8133695865

				28.1675957449		-263.61639742

				28.5062432432		-259.313472973
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		-230.04		-259.313472973		353.686572973		-88.107		-33

		-230.04		353.686572973		357.833062955		-88.107		80.58

		314.58				361.8774525922				67.58

		314.58		-259.313472973		365.7201555892		124.24		76.58

		0		353.686572973		369.266551845		124.24		-35

		-230				372.4293173141				129.58

		326.58		-259.313472973		375.1305742138		338.59		117.58

		326.58		392.080022973		377.3038086344		338.59		-100

		-230				378.895508332				282.58

				-300.703022973		379.8664803773				34.96

				392.080022973		380.1928162162				69.58

						379.8664803773				101

				-300.703022973		378.895508332				69.58

				-50		377.3038086344				85

						375.1305742138				-39.04

				-259.313472973		372.4293173141				20.96

				-50		369.266551845				166.58

						365.7201555892				180.58

						361.8774525922

						357.833062955

						353.686572973

						-259.313472973

						-262.0966939867

						-264.811382862

						-267.3906949494

						-269.7711190249

						-271.8940411478

						-273.7071879296

						-275.1659136792

						-276.2342997274

						-276.8860388639

						-277.1050831081

						-276.8860388639

						-276.2342997274

						-275.1659136792

						-273.7071879296

						-271.8940411478

						-269.7711190249

						-267.3906949494

						-264.811382862

						-262.0966939867

						-259.313472973

						392.080022973

						393.4999750184

						394.8849631319

						396.2008843096

						397.4153362049

						398.4984149815

						399.4234516454

						400.167668724

						400.7127411228

						401.0452473504

						401.157

						401.0452473504

						400.7127411228

						400.167668724

						399.4234516454

						398.4984149815

						397.4153362049

						396.2008843096

						394.8849631319

						393.4999750184

						392.080022973

						-300.703022973

						-302.2794094834

						-303.8169801262

						-305.2778748093

						-306.6261214571

						-307.8285217626

						-308.8554686398

						-309.6816752481

						-310.2867976391

						-310.655935691

						-310.78

						-310.655935691

						-310.2867976391

						-309.6816752481

						-308.8554686398

						-307.8285217626

						-306.6261214571

						-305.2778748093

						-303.8169801262

						-302.2794094834

						-300.703022973

						-259.313472973

						-263.61639742

						-267.8133695865

						-271.8010460889

						-275.4812370973

						-278.7633240952

						-281.5664912082

						-283.8217151586

						-285.4734648483

						-286.4810687179

						-286.8197162162

						-286.4810687179

						-285.4734648483

						-283.8217151586

						-281.5664912082

						-278.7633240952

						-275.4812370973

						-271.8010460889

						-267.8133695865

						-263.61639742

						-259.313472973



Vtap

Straights

Ends

Pole-Gap

4.5K Train

Z (mm)

Y (mm)

TQC01-1 Training Q-Origins

-11.076977027

-26.5062432432

-26.5062432432

-8.076977027

-9.076977027

9.076977027

-26.5062432432

-26.1799074043

8.076977027

9.076977027

9.076977027

-25.208935359

9.076977027

-9.076977027

26.5062432432

-23.6172356615

-8.076977027

9.076977027

-9.076977027

26.5062432432

-21.4440012408

8.076977027

-9.076977027

26.5062432432

-18.7427443411

9.076977027

26.5062432432

-9.076977027

-15.5799788721

-8.076977027

9.076977027

-26.5062432432

-9.076977027

-12.0335826162

8.076977027

-9.076977027

-26.5062432432

-8.1908796192

9.076977027

9.076977027

-4.146489982

9.076977027

9.076977027

0

9.076977027

4.146489982

-9.076977027

-11.076977027

8.1908796192

9.076977027

-11.076977027

12.0335826162

-9.076977027

15.5799788721

9.076977027

28.5062432432

18.7427443411

9.076977027

28.5062432432

21.4440012408

9.076977027

23.6172356615

9.076977027

25.208935359

26.1799074043

26.5062432432

-9.076977027

-8.8579327828

-8.2061936463

-7.1378075981

-5.6790818485

-3.8659350667

-1.7430129439

0.6374111317

3.2167232191

5.9314120944

8.7146331081

11.4978541218

14.2125429972

16.7918550845

19.1722791601

21.2952012829

23.1083480647

24.5670738143

25.6354598625

26.287198999

26.5062432432

-9.076977027

-8.9652243774

-8.6327181498

-8.087645751

-7.3434286724

-6.4183920085

-5.3353132319

-4.1208613366

-2.8049401589

-1.4199520454

0

1.4199520454

2.8049401589

4.1208613366

5.3353132319

6.4183920085

7.3434286724

8.087645751

8.6327181498

8.9652243774

9.076977027

-11.076977027

-10.952912718

-10.5837746661

-9.9786522752

-9.1524456668

-8.1254987897

-6.9230984842

-5.5748518364

-4.1139571533

-2.5763865104

-1

0.5763865104

2.1139571533

3.5748518364

4.9230984842

6.1254987897

7.1524456668

7.9786522752

8.5837746661

8.952912718

9.076977027

-26.5062432432

-26.1675957449

-25.1599918753

-23.5082421856

-21.2530182352

-18.4498511223

-15.1677641243

-11.487573116

-7.4998966136

-3.302924447

1

5.302924447

9.4998966136

13.487573116

17.1677641243

20.4498511223

23.2530182352

25.5082421856

27.1599918753

28.1675957449

28.5062432432



		Q-Origins

		TQC-Pole-Turn Layout

		Pole-tip		Z.ILE		Z.IRE		Z.OLE		Z.ORE		R.inner		R.outer		PDF.Mult		D.strand																				Ref.Seg=Q-O or neighbor

		Zpdf(mm)						-67		89.2		1.9		6.0		4.2510405405		(mm)																TQS02				1st 4.5K Training				Yplot										Xplot

		Z(mm)		-308.78		400.157		-284.8197162162		379.1928		8.077		25.51		4.2593		1																Q##		Coil		Q-O.Ref.Seg				Y(QO)		Z.near.tap		Lref.seg		ToF		L.ToF		Z.ToF		WToF		L.WToF		Z.WToF		Avg

																																		(#)		(ID)		(ID)				(mm)		(mm)		(mm)		(ratio)		(mm.rel)		(mm)		(ratio)		(mm.rel)		(mm)		(mm)

		Labels		Y (mm)		Z (mm)																												Q1		21		A10B6 (Ramp)				-6.00		-230.0		352		0.23		80		-310.0						-270.0		-290

		Vtap		Y		Z								L.Hafalia		R(300)-8		dx/dR		L.calc		LE.start		RE.start										Q2		21		B4B5 (ORE)				-6.00		326.6		135		0.50		67		393.9						380.0		386.9745920558

		(ID)		(mm)		(mm)								(mm)		(mOhm)		(m/ohm)		(mm)														Q3		20		B4B5 (ORE)				6.00		326.6		135		0.47		64		390.1						380.0		385.0497582241

		A6		-11.08		-230.04				Wdg7Rs		A3A4		557.32		1.888		295.2		564														Q4		20		A8A10 (IRS+RE)				-9.08		0.0		499		0.37		182		316.2						316.2		316.1990563345

		A7		9.08		-230.04				ILE		A6A7								168														Q5		21		B3B4(ORS)+B2B3 (Omt)				-26.51		0.0		900		0.00		0		0.0						50.0		0

		A8		9.08		314.58				ILS+LE		A6A8		712.83		2.386		298.8		713														Q6		21		B3B4(ORS)+B2B3 (Omt)				-26.51		-230.0		352		0.00		0		0.0						60.0		0

										ILS+LE+RE		A6A9		897.9784205817		3.12		288.6		900		-401.83		498.62										Q7		22		A8A9 (IRE)				9.08		314.6		184		1.10		202		348.0								173.9856468062

										IRS+RE		A8A10		498.62		1.669		298.8		499														Q8		20		A6A8 (ILS+LE)				9.08		314.6		713		0.06		42		273.0								136.49

		A9		-9.08		314.58				IRE		A8A9		212.0323746358		0.635		289.8		184														Q9		20		A6A8 (ILS+LE)				9.08		314.6		713		0.00		0		0.0								0

		A10		-9.08		0.00				IRS		A9A10		314.58		1.090		288.6																Q10		20		A6A8(ILS+LE)				9.08		314.6		713		0.20		144		170.6						170.6		170.58

		B6		26.51		-230.00				Ramp		A10B6				1.177		298.8		352														Q11		20		A6A8(ILS+LE)				9.08		314.6		713		0.24		174		140.2						140.2		140.18

		B5		26.51		326.58				ORs		B6B5		556.58		1.863		298.8		557														Q12		20		A6A8(ILS+LE)				9.08		314.6		713		0.00		0		0.0						0.0		0

		B4		-26.51		326.58				ORe		B5B4				0.451		298.8		135														Q13		20		A6A8(ILS+LE)				9.08		314.6		713		0.00		0		0.0						0.0		0

		B3		-26.51		-230.00				OLs		B4B3		556.58		1.863		298.8		557														Q14		20		A6A8(ILS+LE)				9.08		314.6		713		0.00		0		0.0						0.0		0

																																		Q15		20		A6A8(ILS+LE)				9.08		314.6		713		0.39		279		35.6						35.6		35.6470279353

																																		Q16		20		A6A8(ILS+LE)				-6.00		-230.0		713		0.00		0		0.0								0

																																		Q17		21		B2B3 (Omt)				-6.00		314.6		900		0.19		734		1048.3								524.1396636086

																																		Q18		21		TiTi-splice (20i21o)				-6.00		-230.0		352		0.00		0		0.0								0

																																		Q19		21		B3B4(ORS)+B2B3 (Omt)				-6.00		-230.0		352		0.00		0		0.0								0

																																		Q20		21		B3B4(ORS)+B2B3 (Omt)				-6.00		-230.0		352		0.00		0		0.0								0

																																		Q21		21		B3B4(ORS)+B2B3 (Omt)				-6.00		-230.0		352		0.00		0		0.0								0

																																		Q22		21		B3B4(ORS)+B2B3 (Omt)

																																		Q23		21		B3B4(ORS)+B2B3 (Omt)

																																		Q24		21		B3B4(ORS)+B2B3 (Omt)

																																		Q25		21		B3B4(ORS)+B2B3 (Omt)				-26.51		326.58		557		0.44		247		79.8						79.8

																																		Q26		21		B3B4(ORS)+B2B3 (Omt)				26.5		-230.0		557		0.04		23		-207.4						-207.4

																																		Q27		0		0				-26.5		326.6		556.6		0.47		259		67.6						67.6

		Ends		ORe		ORe		Ramp		Ramp		IRE		IRE		ILE		ILE		OLE		OLE																Note: using TQC01 VT-ID's for all coils

		Nreso		Y		Z		Y		Z		Y		Z		Y		Z		Y		Z				Straights		Y		Z

		10		(mm)		(mm)		(mm)		(mm)		(mm)		(mm)		(mm)		(mm)		(mm)		(mm)				(ID)		(mm)		(mm)

		R(mm)		26.51				17.79				9.08				10.08				27.5062432432						OLs		-26.51		-259.31

		Center		0		353.69		8.71		-259.31		0.00		392.08		-1.00		-300.70		1		-259.31						-26.51		353.69

		Theta(deg)

		-90		-26.5062432432		353.686572973		-9.076977027		-259.313472973		-9.076977027		392.080022973		-11.076977027		-300.703022973		-26.5062432432		-259.31				ORs		26.51		-259.31

		-81		-26.1799074043		357.833062955		-8.8579327828		-262.0966939867		-8.9652243774		393.4999750184		-10.952912718		-302.2794094834		-26.1675957449		-263.62						26.51		353.69

		-72		-25.208935359		361.8774525922		-8.2061936463		-264.811382862		-8.6327181498		394.8849631319		-10.5837746661		-303.8169801262		-25.1599918753		-267.81

		-63		-23.6172356615		365.7201555892		-7.1378075981		-267.3906949494		-8.087645751		396.2008843096		-9.9786522752		-305.2778748093		-23.5082421856		-271.80				IRs		-9.08		-259.31

		-54		-21.4440012408		369.266551845		-5.6790818485		-269.7711190249		-7.3434286724		397.4153362049		-9.1524456668		-306.6261214571		-21.2530182352		-275.48						-9.08		392.08

		-45		-18.7427443411		372.4293173141		-3.8659350667		-271.8940411478		-6.4183920085		398.4984149815		-8.1254987897		-307.8285217626		-18.4498511223		-278.76

		-36		-15.5799788721		375.1305742138		-1.7430129439		-273.7071879296		-5.3353132319		399.4234516454		-6.9230984842		-308.8554686398		-15.1677641243		-281.57				ILs		9.08		-300.70

		-27		-12.0335826162		377.3038086344		0.6374111317		-275.1659136792		-4.1208613366		400.167668724		-5.5748518364		-309.6816752481		-11.487573116		-283.82						9.08		392.08

		-18		-8.1908796192		378.895508332		3.2167232191		-276.2342997274		-2.8049401589		400.7127411228		-4.1139571533		-310.2867976391		-7.4998966136		-285.47

		-9		-4.146489982		379.8664803773		5.9314120944		-276.8860388639		-1.4199520454		401.0452473504		-2.5763865104		-310.655935691		-3.302924447		-286.48				IRs2		-11.08		-300.70

		0		0		380.1928162162		8.7146331081		-277.1050831081		0		401.157		-1		-310.78		1		-286.82						-11.08		-50.00

		9		4.146489982		379.8664803773		11.4978541218		-276.8860388639		1.4199520454		401.0452473504		0.5763865104		-310.655935691		5.302924447		-286.48

		18		8.1908796192		378.895508332		14.2125429972		-276.2342997274		2.8049401589		400.7127411228		2.1139571533		-310.2867976391		9.4998966136		-285.47				ORs2		28.51		-259.31

		27		12.0335826162		377.3038086344		16.7918550845		-275.1659136792		4.1208613366		400.167668724		3.5748518364		-309.6816752481		13.487573116		-283.82						28.51		-50.00

		36		15.5799788721		375.1305742138		19.1722791601		-273.7071879296		5.3353132319		399.4234516454		4.9230984842		-308.8554686398		17.1677641243		-281.57

		45		18.7427443411		372.4293173141		21.2952012829		-271.8940411478		6.4183920085		398.4984149815		6.1254987897		-307.8285217626		20.4498511223		-278.76

		54		21.4440012408		369.266551845		23.1083480647		-269.7711190249		7.3434286724		397.4153362049		7.1524456668		-306.6261214571		23.2530182352		-275.48

		63		23.6172356615		365.7201555892		24.5670738143		-267.3906949494		8.087645751		396.2008843096		7.9786522752		-305.2778748093		25.5082421856		-271.80						Inner

		72		25.208935359		361.8774525922		25.6354598625		-264.811382862		8.6327181498		394.8849631319		8.5837746661		-303.8169801262		27.1599918753		-267.81				Pole-Gap		Y		Z

		81		26.1799074043		357.833062955		26.287198999		-262.0966939867		8.9652243774		393.4999750184		8.952912718		-302.2794094834		28.1675957449		-263.62				(#)		(mm)		(mm)

		90		26.5062432432		353.686572973		26.5062432432		-259.313472973		9.076977027		392.080022973		9.076977027		-300.703022973		28.5062432432		-259.31				"Ramp"		-8.076977027		-88.107

																												8.076977027		-88.107

		Ramp		-9.076977027		-259.313472973

				-8.8579327828		-262.0966939867																				"MidMag"		-8.076977027		124.24

				-8.2061936463		-264.811382862																						8.076977027		124.24

				-7.1378075981		-267.3906949494

				-5.6790818485		-269.7711190249																				"ReturnEnd"		-8.076977027		338.59

				-3.8659350667		-271.8940411478																						8.076977027		338.59

				-1.7430129439		-273.7071879296																				Outer-Gaps

				0.6374111317		-275.1659136792																				Ramp		-25.5062432432		-90.1

				3.2167232191		-276.2342997274																						25.5062432432		-90.1

				5.9314120944		-276.8860388639

				8.7146331081		-277.1050831081																				2		-25.5062432432		52.8

				11.4978541218		-276.8860388639																						25.5062432432		52.8

				14.2125429972		-276.2342997274

				16.7918550845		-275.1659136792																				3		-25.5062432432		195.7

				19.1722791601		-273.7071879296																						25.5062432432		195.7

				21.2952012829		-271.8940411478

				23.1083480647		-269.7711190249																				ReturnEnd		-25.5062432432		338.6

				24.5670738143		-267.3906949494																						25.5062432432		338.6

				25.6354598625		-264.811382862

				26.287198999		-262.0966939867

				26.5062432432		-259.313472973

		IRE		-9.076977027		392.080022973

				-8.9652243774		393.4999750184

				-8.6327181498		394.8849631319

				-8.087645751		396.2008843096

				-7.3434286724		397.4153362049

				-6.4183920085		398.4984149815

				-5.3353132319		399.4234516454

				-4.1208613366		400.167668724

				-2.8049401589		400.7127411228

				-1.4199520454		401.0452473504

				0		401.157

				1.4199520454		401.0452473504

				2.8049401589		400.7127411228

				4.1208613366		400.167668724

				5.3353132319		399.4234516454

				6.4183920085		398.4984149815

				7.3434286724		397.4153362049

				8.087645751		396.2008843096

				8.6327181498		394.8849631319

				8.9652243774		393.4999750184

				9.076977027		392.080022973

		ILE		-11.076977027		-300.703022973

				-10.952912718		-302.2794094834

				-10.5837746661		-303.8169801262

				-9.9786522752		-305.2778748093

				-9.1524456668		-306.6261214571

				-8.1254987897		-307.8285217626

				-6.9230984842		-308.8554686398

				-5.5748518364		-309.6816752481

				-4.1139571533		-310.2867976391

				-2.5763865104		-310.655935691

				-1		-310.78

				0.5763865104		-310.655935691

				2.1139571533		-310.2867976391

				3.5748518364		-309.6816752481

				4.9230984842		-308.8554686398

				6.1254987897		-307.8285217626

				7.1524456668		-306.6261214571

				7.9786522752		-305.2778748093

				8.5837746661		-303.8169801262

				8.952912718		-302.2794094834

				9.076977027		-300.703022973

		OLE		-26.5062432432		-259.313472973

				-26.1675957449		-263.61639742

				-25.1599918753		-267.8133695865

				-23.5082421856		-271.8010460889

				-21.2530182352		-275.4812370973

				-18.4498511223		-278.7633240952

				-15.1677641243		-281.5664912082

				-11.487573116		-283.8217151586

				-7.4998966136		-285.4734648483

				-3.302924447		-286.4810687179

				1		-286.8197162162

				5.302924447		-286.4810687179

				9.4998966136		-285.4734648483

				13.487573116		-283.8217151586

				17.1677641243		-281.5664912082

				20.4498511223		-278.7633240952

				23.2530182352		-275.4812370973

				25.5082421856		-271.8010460889

				27.1599918753		-267.8133695865

				28.1675957449		-263.61639742

				28.5062432432		-259.313472973
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		Data Errors

		Event		Sig.ID		DAQ		DAQ.chn		Symptom

		(ID name)		(ID)		(ID)		(#)

		All TQS01 data		V84-57o		8212		18		Inverted from previous inversion compensation

		All TQS01 data		V84-57m		8212		19		Inverted from previous inversion compensation

		All TQS01 data		V84-57h		8212		20		Unbelievable... even at 100x magnification

		Most TQS01b data		4ILSe68		8212		52		Signal 4x smaller than expected





		DataSource: Q04.LC8																								Ioffset				Offset				L

		CreatDate: 11-10-2006		20:30:08						Title																(kA)				(V/s)				(uH)

		DATA:								dV/dt		(V/s)		dV/dt (V/s)												-0.155				-0.4340				14.7058823529

		Smpl		Time		Imag		8ILse67		Time		(ms wrt recog.)		Time (ms wrt recog.)												Imag		8ILse67		V(t)		R(t)		V-LdI/dt		R.corr

		(#)		(ms wrt recog.)		(kA)		(V/s)																		(kA)		(V/s)		(V)		(mOhm)		(V)		(mOhm)

		1		-51.2		9.738505		-0.7324219																		9.89		-0.7324219		0		0		0		0

		2		-51		9.738505		-0.7324219																		9.89		-0.7324219		-0.00		-0.00		-0.00		-0.0000060321

		3		-50.8		9.738505		-0.7324219																		9.89		-0.7324219		-0.00		-0.00		-0.00		-0.0000120642

		4		-50.6		9.738505		-0.9765625																		9.89		-0.9765625		-0.00		-0.00		-0.00		-0.0000230317

		5		-50.4		9.738505		-0.4882813																		9.89		-0.4882813		-0.00		-0.00		-0.00		-0.0000241285

		6		-50.2		9.738505		0																		9.89		0		-0.00		-0.00		-0.00		-0.0000153545

		7		-50		9.738505		-0.4882813																		9.89		-0.4882813		-0.00		-0.00		-0.00		-0.0000164512

		8		-49.8		9.738505		-0.7324219																		9.89		-0.7324219		-0.00		-0.00		-0.00		-0.0000224834

		9		-49.6		9.738505		0.2441406																		9.89		0.2441406		-0.00		-0.00		-0.00		-0.000008774

		10		-49.4		9.738505		0																		9.89		0		-0.00		-0.00		-0.00		-0

		11		-49.2		9.738505		-0.4882813																		9.89		-0.4882813		-0.00		-0.00		-0.00		-0.0000010968

		12		-49		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000027419

		13		-48.8		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000065805

		14		-48.6		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000104191

		15		-48.4		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000142577

		16		-48.2		9.738505		-0.7324219																		9.89		-0.7324219		0.00		0.00		0.00		0.0000082256

		17		-48		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000071289

		18		-47.8		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000060321

		19		-47.6		9.738505		0																		9.89		0		0.00		0.00		0.00		0.0000148061

		20		-47.4		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000137094

		21		-47.2		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000126126

		22		-47		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000164512

		23		-46.8		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000202899

		24		-46.6		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000191931

		25		-46.4		9.738505		-0.9765625																		9.89		-0.9765625		0.00		0.00		0.00		0.0000082256

		26		-46.2		9.738505		-0.7324219																		9.89		-0.7324219		0.00		0.00		0.00		0.0000021935

		27		-46		9.738505		-0.7324219																		9.89		-0.7324219		-0.00		-0.00		-0.00		-0.0000038386

		28		-45.8		9.738505		-0.7324219																		9.89		-0.7324219		-0.00		-0.00		-0.00		-0.0000098707

		29		-45.6		9.738505		-0.7324219																		9.89		-0.7324219		-0.00		-0.00		-0.00		-0.0000159029

		30		-45.4		9.738505		-0.7324219																		9.89		-0.7324219		-0.00		-0.00		-0.00		-0.000021935

		31		-45.2		9.738505		-0.4882813																		9.89		-0.4882813		-0.00		-0.00		-0.00		-0.0000230317

		32		-45		9.738505		0																		9.89		0		-0.00		-0.00		-0.00		-0.0000142577

		33		-44.8		9.738505		-0.2441406																		9.89		-0.2441406		-0.00		-0.00		-0.00		-0.0000104191

		34		-44.6		9.738505		-0.4882813																		9.89		-0.4882813		-0.00		-0.00		-0.00		-0.0000115159

		35		-44.4		9.738505		-0.4882813																		9.89		-0.4882813		-0.00		-0.00		-0.00		-0.0000126126

		36		-44.2		9.738505		-0.4882813																		9.89		-0.4882813		-0.00		-0.00		-0.00		-0.0000137094

		37		-44		9.738505		-0.7324219																		9.89		-0.7324219		-0.00		-0.00		-0.00		-0.0000197415

		38		-43.8		9.738505		-0.7324219																		9.89		-0.7324219		-0.00		-0.00		-0.00		-0.0000257736

		39		-43.6		9.738505		-0.7324219																		9.89		-0.7324219		-0.00		-0.00		-0.00		-0.0000318057

		40		-43.4		9.738505		-0.2441406																		9.89		-0.2441406		-0.00		-0.00		-0.00		-0.0000279671

		41		-43.2		9.738505		0																		9.89		0		-0.00		-0.00		-0.00		-0.0000191931

		42		-43		9.738505		-0.4882813																		9.89		-0.4882813		-0.00		-0.00		-0.00		-0.0000202899

		43		-42.8		9.738505		-0.7324219																		9.89		-0.7324219		-0.00		-0.00		-0.00		-0.000026322

		44		-42.6		9.738505		-0.4882813																		9.89		-0.4882813		-0.00		-0.00		-0.00		-0.0000274187

		45		-42.4		9.738505		-0.2441406																		9.89		-0.2441406		-0.00		-0.00		-0.00		-0.0000235801

		46		-42.2		9.738505		-0.2441406																		9.89		-0.2441406		-0.00		-0.00		-0.00		-0.0000197415

		47		-42		9.738505		0																		9.89		0		-0.00		-0.00		-0.00		-0.0000109675

		48		-41.8		9.738505		-1.464844																		9.89		-1.464844		-0.00		-0.00		-0.00		-0.0000318057

		49		-41.6		9.738505		0																		9.89		0		-0.00		-0.00		-0.00		-0.0000230317

		50		-41.4		9.738505		-0.2441406																		9.89		-0.2441406		-0.00		-0.00		-0.00		-0.0000191931

		51		-41.2		9.738505		-0.4882813																		9.89		-0.4882813		-0.00		-0.00		-0.00		-0.0000202899

		52		-41		9.738505		0																		9.89		0		-0.00		-0.00		-0.00		-0.0000115159

		53		-40.8		9.738505		0																		9.89		0		-0.00		-0.00		-0.00		-0.0000027419

		54		-40.6		9.738505		0																		9.89		0		0.00		0.00		0.00		0.0000060321

		55		-40.4		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000049354

		56		-40.2		9.738505		-0.9765625																		9.89		-0.9765625		-0.00		-0.00		-0.00		-0.0000060321

		57		-40		9.738505		-0.7324219																		9.89		-0.7324219		-0.00		-0.00		-0.00		-0.0000120642

		58		-39.8		9.738505		-0.4882813																		9.89		-0.4882813		-0.00		-0.00		-0.00		-0.000013161

		59		-39.6		9.738505		-0.2441406																		9.89		-0.2441406		-0.00		-0.00		-0.00		-0.0000093224

		60		-39.4		9.738505		-0.2441406																		9.89		-0.2441406		-0.00		-0.00		-0.00		-0.0000054837

		61		-39.2		9.738505		0																		9.89		0		0.00		0.00		0.00		0.0000032902

		62		-39		9.738505		0																		9.89		0		0.00		0.00		0.00		0.0000120642

		63		-38.8		9.738505		0																		9.89		0		0.00		0.00		0.00		0.0000208382

		64		-38.6		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000197415

		65		-38.4		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000186447

		66		-38.2		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.000017548

		67		-38		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000164512

		68		-37.8		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000153545

		69		-37.6		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000191931

		70		-37.4		9.738505		-0.7324219																		9.89		-0.7324219		0.00		0.00		0.00		0.000013161

		71		-37.2		9.738505		-0.7324219																		9.89		-0.7324219		0.00		0.00		0.00		0.0000071289

		72		-37		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000109675

		73		-36.8		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000098707

		74		-36.6		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000137094

		75		-36.4		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.000017548

		76		-36.2		9.738505		0																		9.89		0		0.00		0.00		0.00		0.000026322

		77		-36		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000301606

		78		-35.8		9.738505		-1.220703																		9.89		-1.220703		0.00		0.00		0.00		0.0000142577

		79		-35.6		9.738505		-0.9765625																		9.89		-0.9765625		0.00		0.00		0.00		0.0000032902

		80		-35.4		9.738505		-0.7324219																		9.89		-0.7324219		-0.00		-0.00		-0.00		-0.0000027419

		81		-35.2		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000010968

		82		-35		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000049354

		83		-34.8		9.738505		-0.7324219																		9.89		-0.7324219		-0.00		-0.00		-0.00		-0.0000010967

		84		-34.6		9.738505		-0.4882813																		9.89		-0.4882813		-0.00		-0.00		-0.00		-0.0000021935

		85		-34.4		9.738505		-0.4882813																		9.89		-0.4882813		-0.00		-0.00		-0.00		-0.0000032902

		86		-34.2		9.738505		-0.4882813																		9.89		-0.4882813		-0.00		-0.00		-0.00		-0.000004387

		87		-34		9.738505		-0.9765625																		9.89		-0.9765625		-0.00		-0.00		-0.00		-0.0000153545

		88		-33.8		9.738505		-0.4882813																		9.89		-0.4882813		-0.00		-0.00		-0.00		-0.0000164512

		89		-33.6		9.738505		-0.4882813																		9.89		-0.4882813		-0.00		-0.00		-0.00		-0.000017548

		90		-33.4		9.738505		-0.2441406																		9.89		-0.2441406		-0.00		-0.00		-0.00		-0.0000137094

		91		-33.2		9.738505		0																		9.89		0		-0.00		-0.00		-0.00		-0.0000049354

		92		-33		9.738505		-0.7324219																		9.89		-0.7324219		-0.00		-0.00		-0.00		-0.0000109675

		93		-32.8		9.738505		-0.2441406																		9.89		-0.2441406		-0.00		-0.00		-0.00		-0.0000071289

		94		-32.6		9.738505		0																		9.89		0		0.00		0.00		0.00		0.0000016451

		95		-32.4		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000054837

		96		-32.2		9.738505		0																		9.89		0		0.00		0.00		0.00		0.0000142577

		97		-32		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000180964

		98		-31.8		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.000021935

		99		-31.6		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000208382

		100		-31.4		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000246769

		101		-31.2		9.738505		-0.7324219																		9.89		-0.7324219		0.00		0.00		0.00		0.0000186447

		102		-31		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.000017548

		103		-30.8		9.738505		0																		9.89		0		0.00		0.00		0.00		0.000026322

		104		-30.6		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000301606

		105		-30.4		9.738505		0																		9.89		0		0.00		0.00		0.00		0.0000389346

		106		-30.2		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000378379

		107		-30		9.738505		-0.9765625																		9.89		-0.9765625		0.00		0.00		0.00		0.0000268704

		108		-29.8		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.000030709

		109		-29.6		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000296122

		110		-29.4		9.738505		-0.7324219																		9.89		-0.7324219		0.00		0.00		0.00		0.0000235801

		111		-29.2		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000224834

		112		-29		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.000026322

		113		-28.8		9.738505		-0.7324219																		9.89		-0.7324219		0.00		0.00		0.00		0.0000202899

		114		-28.6		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000241285

		115		-28.4		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000279671

		116		-28.2		9.738505		-0.7324219																		9.89		-0.7324219		0.00		0.00		0.00		0.000021935

		117		-28		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000257736

		118		-27.8		9.738505		-0.7324219																		9.89		-0.7324219		0.00		0.00		0.00		0.0000197415

		119		-27.6		9.738505		0																		9.89		0		0.00		0.00		0.00		0.0000285155

		120		-27.4		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000323541

		121		-27.2		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000312574

		122		-27		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.000035096

		123		-26.8		9.738505		-0.7324219																		9.89		-0.7324219		0.00		0.00		0.00		0.0000290639

		124		-26.6		9.738505		-0.7324219																		9.89		-0.7324219		0.00		0.00		0.00		0.0000230317

		125		-26.4		9.738505		0																		9.89		0		0.00		0.00		0.00		0.0000318057

		126		-26.2		9.738505		-0.7324219																		9.89		-0.7324219		0.00		0.00		0.00		0.0000257736

		127		-26		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000246769

		128		-25.8		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000235801

		129		-25.6		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000224834

		130		-25.4		9.738505		0																		9.89		0		0.00		0.00		0.00		0.0000312574

		131		-25.2		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.000035096

		132		-25		9.738505		-0.7324219																		9.89		-0.7324219		0.00		0.00		0.00		0.0000290639

		133		-24.8		9.738505		0																		9.89		0		0.00		0.00		0.00		0.0000378379

		134		-24.6		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000367411

		135		-24.4		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000405797

		136		-24.2		9.738505		-0.7324219																		9.89		-0.7324219		0.00		0.00		0.00		0.0000345476

		137		-24		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000383862

		138		-23.8		9.738505		0																		9.89		0		0.00		0.00		0.00		0.0000471602

		139		-23.6		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000460635

		140		-23.4		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000449667

		141		-23.2		9.738505		-0.9765625																		9.89		-0.9765625		0.00		0.00		0.00		0.0000339992

		142		-23		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000378379

		143		-22.8		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000367411

		144		-22.6		9.738505		0																		9.89		0		0.00		0.00		0.00		0.0000455151

		145		-22.4		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000444184

		146		-22.2		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.000048257

		147		-22		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000471602

		148		-21.8		9.738505		-0.7324219																		9.89		-0.7324219		0.00		0.00		0.00		0.0000411281

		149		-21.6		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000449667

		150		-21.4		9.738505		0																		9.89		0		0.00		0.00		0.00		0.0000537407

		151		-21.2		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.000052644

		152		-21		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000515472

		153		-20.8		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000504505

		154		-20.6		9.738505		-0.9765625																		9.89		-0.9765625		0.00		0.00		0.00		0.000039483

		155		-20.4		9.738505		-0.7324219																		9.89		-0.7324219		0.00		0.00		0.00		0.0000334509

		156		-20.2		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000372895

		157		-20		9.738505		-0.7324219																		9.89		-0.7324219		0.00		0.00		0.00		0.0000312574

		158		-19.8		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000301606

		159		-19.6		9.738505		0																		9.89		0		0.00		0.00		0.00		0.0000389346

		160		-19.4		9.738505		0																		9.89		0		0.00		0.00		0.00		0.0000477086

		161		-19.2		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000515472

		162		-19		9.738505		-0.7324219																		9.89		-0.7324219		0.00		0.00		0.00		0.0000455151

		163		-18.8		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000444184

		164		-18.6		9.738505		0																		9.89		0		0.00		0.00		0.00		0.0000531923

		165		-18.4		9.738505		0																		9.89		0		0.00		0.00		0.00		0.0000619663

		166		-18.2		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000608696

		167		-18		9.738505		-0.7324219																		9.89		-0.7324219		0.00		0.00		0.00		0.0000548375

		168		-17.8		9.738505		-0.7324219																		9.89		-0.7324219		0.00		0.00		0.00		0.0000488054

		169		-17.6		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000477086

		170		-17.4		9.738505		0																		9.89		0		0.00		0.00		0.00		0.0000564826

		171		-17.2		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000553858

		172		-17		9.738505		-0.9765625																		9.89		-0.9765625		0.00		0.00		0.00		0.0000444184

		173		-16.8		9.738505		0																		9.89		0		0.00		0.00		0.00		0.0000531923

		174		-16.6		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.000057031

		175		-16.4		9.738505		0																		9.89		0		0.00		0.00		0.00		0.000065805

		176		-16.2		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000647082

		177		-16		9.738505		0																		9.89		0		0.00		0.00		0.00		0.0000734822

		178		-15.8		9.738505		-0.7324219																		9.89		-0.7324219		0.00		0.00		0.00		0.0000674501

		179		-15.6		9.738505		0.2441406																		9.89		0.2441406		0.00		0.00		0.00		0.0000811595

		180		-15.4		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000800627

		181		-15.2		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000839013

		182		-15		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.00008774

		183		-14.8		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000866432

		184		-14.6		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000855465

		185		-14.4		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0000893851

		186		-14.2		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0000882883

		187		-14		9.738505		0.2441406																		9.89		0.2441406		0.00		0.00		0.00		0.0001019977

		188		-13.8		9.738505		0																		9.89		0		0.00		0.00		0.00		0.0001107717

		189		-13.6		9.738505		0																		9.89		0		0.00		0.00		0.00		0.0001195457

		190		-13.4		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0001233843

		191		-13.2		9.738505		-0.2441406																		9.89		-0.2441406		0.00		0.00		0.00		0.0001272229

		192		-13		9.738505		-0.7324219																		9.89		-0.7324219		0.00		0.00		0.00		0.0001211908

		193		-12.8		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0001200941

		194		-12.6		9.738505		-0.7324219																		9.89		-0.7324219		0.00		0.00		0.00		0.0001140619

		195		-12.4		9.738505		-0.9765625																		9.89		-0.9765625		0.00		0.00		0.00		0.0001030944

		196		-12.2		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0001019977

		197		-12		9.738505		-0.4882813																		9.89		-0.4882813		0.00		0.00		0.00		0.0001009009

		198		-11.8		9.738505		0.4882813																		9.89		0.4882813		0.00		0.00		0.00		0.0001195457

		199		-11.6		9.738505		10.98633																		9.89		10.98633		0.00		0.00		0.00		0.0003504114

		200		-11.4		9.738505		15.38086																		9.89		15.38086		0.01		0.00		0.01		0.0006701139

		201		-11.2		9.738505		29.29688																		9.89		29.29688		0.01		0.00		0.01		0.0012711326

		202		-11		9.738505		52.24609																		9.89		52.24609		0.02		0.00		0.02		0.002336076

		203		-10.8		9.738505		83.00781																		9.89		83.00781		0.04		0.00		0.04		0.0040228764

		204		-10.6		9.738505		65.67383																		9.89		65.67383		0.05		0.01		0.05		0.0053592654

		205		-10.4		9.738505		56.15234																		9.89		56.15234		0.06		0.01		0.06		0.0065031748

		206		-10.2		9.738505		49.80469																		9.89		49.80469		0.07		0.01		0.07		0.0075187647

		207		-10		9.738505		43.70117																		9.89		43.70117		0.08		0.01		0.08		0.0084109702

		208		-9.800001		9.738505		44.43359																		9.89		44.43359		0.09		0.01		0.09		0.0093179818

		209		-9.6		9.738505		45.6543																		9.89		45.6543		0.10		0.01		0.10		0.0102496704

		210		-9.400001		9.738505		48.58398																		9.89		48.58398		0.11		0.01		0.11		0.0112405832

		211		-9.200001		9.738505		48.33984																		9.89		48.33984		0.12		0.01		0.12		0.0122265608

		212		-9.000001		9.738505		50.29297																		9.89		50.29297		0.13		0.01		0.13		0.0132520214

		213		-8.800001		9.738505		47.11914																		9.89		47.11914		0.14		0.01		0.14		0.0142133221

		214		-8.6		9.738505		48.33984																		9.89		48.33984		0.15		0.02		0.15		0.0151992996

		215		-8.400001		9.738505		52.24609																		9.89		52.24609		0.16		0.02		0.16		0.0162642431

		216		-8.200001		9.738505		48.82813																		9.89		48.82813		0.17		0.02		0.17		0.0172600915

		217		-8.000001		9.738505		48.33984																		9.89		48.33984		0.18		0.02		0.18		0.0182460691

		218		-7.800001		9.738505		50.78125																		9.89		50.78125		0.19		0.02		0.19		0.0192814004

		219		-7.600001		9.738505		51.02539																		9.89		51.02539		0.20		0.02		0.20		0.020321667

		220		-7.400001		9.738505		52.73438																		9.89		52.73438		0.21		0.02		0.21		0.0213964814

		221		-7.200001		9.738505		54.93164																		9.89		54.93164		0.22		0.02		0.22		0.0225157141

		222		-7.000001		9.738505		52.97852																		9.89		52.97852		0.23		0.02		0.23		0.0235954638

		223		-6.800001		9.738505		55.17578																		9.89		55.17578		0.24		0.02		0.24		0.0247196318

		224		-6.600001		9.738505		54.19922																		9.89		54.19922		0.26		0.03		0.26		0.0258240583

		225		-6.400001		9.738505		53.95508																		9.89		53.95508		0.27		0.03		0.27		0.0269235495

		226		-6.200001		9.738505		53.71094																		9.89		53.71094		0.28		0.03		0.28		0.0280181054

		227		-6.000001		9.738505		59.08203																		9.89		59.08203		0.29		0.03		0.29		0.0292212393

		228		-5.800001		9.738505		56.39648																		9.89		56.39648		0.30		0.03		0.30		0.0303700841

		229		-5.600001		9.738505		58.83789																		9.89		58.83789		0.31		0.03		0.31		0.0315682826

		230		-5.400001		9.738505		56.64063																		9.89		56.64063		0.32		0.03		0.32		0.032722063

		231		-5.200001		9.738505		59.32617																		9.89		59.32617		0.34		0.03		0.34		0.0339301323

		232		-5.000001		9.738505		58.34961																		9.89		58.34961		0.35		0.04		0.35		0.0351184601

		233		-4.800001		9.738505		57.37305																		9.89		57.37305		0.36		0.04		0.36		0.0362870465

		234		-4.600001		9.738505		61.52344																		9.89		61.52344		0.37		0.04		0.37		0.0375395343

		235		-4.400001		9.738505		64.20898																		9.89		64.20898		0.38		0.04		0.38		0.0388463109

		236		-4.200001		9.738505		62.5																		9.89		62.5		0.40		0.04		0.40		0.0401185401

		237		-4.000001		9.738505		62.5																		9.89		62.5		0.41		0.04		0.41		0.0413907693

		238		-3.800001		9.738505		63.47656																		9.89		63.47656		0.42		0.04		0.42		0.0426827399

		239		-3.600001		9.738505		65.42969																		9.89		65.42969		0.44		0.04		0.44		0.0440141935

		240		-3.400001		9.738505		68.11523																		9.89		68.11523		0.45		0.05		0.45		0.0453999361

		241		-3.200001		9.738505		71.28906																		9.89		71.28906		0.46		0.05		0.46		0.0468498386

		242		-3.000001		9.738505		68.84766																		9.89		68.84766		0.48		0.05		0.48		0.0482503875

		243		-2.800001		9.738505		67.38281																		9.89		67.38281		0.49		0.05		0.49		0.0496213241

		244		-2.600001		9.738505		67.13867																		9.89		67.13867		0.50		0.05		0.50		0.0509873253

		245		-2.400001		9.738505		64.69727																		9.89		64.69727		0.52		0.05		0.52		0.0523039729

		246		-2.200001		9.738505		65.42969																		9.89		65.42969		0.53		0.05		0.53		0.0536354265

		247		-2.000001		9.738505		64.94141																		9.89		64.94141		0.54		0.05		0.54		0.0549570095

		248		-1.800001		9.738505		64.94141																		9.89		64.94141		0.56		0.06		0.56		0.0562785924

		249		-1.600001		9.738505		66.89453																		9.89		66.89453		0.57		0.06		0.57		0.0576396583

		250		-1.400001		9.738505		66.40625																		9.89		66.40625		0.58		0.06		0.58		0.0589908534

		251		-1.200001		9.738505		67.38281																		9.89		67.38281		0.60		0.06		0.60		0.0603617899

		252		-1.000001		9.738505		72.26563																		9.89		72.26563		0.61		0.06		0.61		0.0618314341

		253		-0.8000008		9.738505		74.46289																		9.89		74.46289		0.63		0.06		0.63		0.0633454964

		254		-0.6000007		9.738505		73.97461																		9.89		73.97461		0.64		0.06		0.64		0.0648496881

		255		-0.4000008		9.738505		68.84766																		9.89		68.84766		0.66		0.07		0.66		0.066250237

		256		-0.2000008		9.738505		69.0918																		9.89		69.0918		0.67		0.07		0.67		0.0676557212

		257		-7.63E-07		9.738505		70.3125																		9.89		70.3125		0.68		0.07		0.68		0.0690858823

		258		0.1999992		9.738505		87.1582																		9.89		87.1582		0.70		0.07		0.70		0.0708565839

		259		0.3999992		9.738505		81.29883																		9.89		81.29883		0.72		0.07		0.72		0.0725088367

		260		0.5999992		9.738505		82.03125																		9.89		82.03125		0.73		0.07		0.73		0.0741758956

		261		0.7999992		9.738505		84.22852																		9.89		84.22852		0.75		0.08		0.75		0.075887373

		262		0.9999992		9.738505		87.64648																		9.89		87.64648		0.77		0.08		0.77		0.0776679453

		263		1.199999		9.738505		88.62305																		9.89		88.62305		0.79		0.08		0.79		0.0794682593

		264		1.399999		9.738505		90.33203																		9.89		90.33203		0.80		0.08		0.80		0.0813031209

		265		1.599999		9.738505		89.35547																		9.89		89.35547		0.82		0.08		0.82		0.0831182409

		266		1.799999		9.738505		92.5293																		9.89		92.5293		0.84		0.08		0.84		0.0849975209

		267		1.999999		9.738505		92.5293																		9.89		92.5293		0.86		0.09		0.86		0.0868768008

		268		2.199999		9.738505		94.48242																		9.89		94.48242		0.88		0.09		0.88		0.0887955636

		269		2.399999		9.738505		95.94727																		9.89		95.94727		0.90		0.09		0.90		0.0907439388

		270		2.599999		9.738505		98.14453																		9.89		98.14453		0.92		0.09		0.92		0.0927367322

		271		2.799999		9.738505		98.63281																		9.89		98.63281		0.94		0.09		0.94		0.0947393964

		272		2.999999		9.738505		101.3184																		9.89		101.3184		0.96		0.10		0.96		0.0967963504

		273		3.199999		9.738505		103.2715																		9.89		103.2715		0.98		0.10		0.98		0.098892787

		274		3.399999		9.738505		105.7129																		9.89		105.7129		1.00		0.10		1.00		0.1010385772

		275		3.599999		9.738505		105.7129																		9.89		105.7129		1.02		0.10		1.02		0.1031843673

		276		3.799999		9.738505		106.2012																		9.89		106.2012		1.04		0.11		1.04		0.1053400286

		277		3.999999		9.738505		109.375																		9.89		109.375		1.06		0.11		1.06		0.1075598491

		278		4.199999		9.738505		107.9102																		9.89		107.9102		1.09		0.11		1.09		0.1097500583

		279		4.399999		9.738505		94.72656																		9.89		94.72656		1.10		0.11		1.34		0.13574606

		280		4.599999		9.728806		95.21484																		9.89		95.21484		1.12		0.11		1.12		0.1136444621

		281		4.799999		9.738505		97.90039																		9.89		97.90039		1.14		0.12		1.14		0.11563297

		282		4.999999		9.738505		100.0977																		9.89		100.0977		1.16		0.12		0.93		0.0935995163

		283		5.199999		9.738505		101.5625																		9.89		101.5625		1.18		0.12		1.18		0.1196893494

		284		5.399999		9.738505		103.7598																		9.89		103.7598		1.20		0.12		1.20		0.121795657

		285		5.599999		9.738505		105.4688																		9.89		105.4688		1.23		0.12		1.46		0.1480128247

		286		5.799999		9.728806		106.6895																		9.89		106.6895		1.25		0.13		1.25		0.1261432661

		287		5.999999		9.738505		105.957																		9.89		105.957		1.27		0.13		1.27		0.1282946939

		288		6.199999		9.738505		109.375																		9.89		109.375		1.29		0.13		1.05		0.1064446458

		289		6.399999		9.738505		110.3516																		9.89		110.3516		1.31		0.13		1.55		0.1567913337

		290		6.599999		9.728806		111.8164																		9.89		111.8164		1.34		0.14		1.34		0.1350254508

		291		6.799999		9.738505		110.3516																		9.89		110.3516		1.36		0.14		1.60		0.1613542891

		292		6.999999		9.728806		113.5254																		9.89		113.5254		1.38		0.14		1.14		0.1155344219

		293		7.199999		9.738505		115.9668																		9.89		115.9668		1.40		0.14		1.64		0.1660141323

		294		7.399999		9.728806		118.8965																		9.89		118.8965		1.43		0.14		1.19		0.1203013556

		295		7.599999		9.738505		120.3613																		9.89		120.3613		1.45		0.15		1.69		0.1708715189

		296		7.799999		9.728806		119.1406																		9.89		119.1406		1.48		0.15		1.48		0.1492466762

		297		7.999999		9.728806		122.5586																		9.88		122.5586		1.50		0.15		1.74		0.1758357886

		298		8.199999		9.728806		119.3848																		9.88		119.3848		1.52		0.15		1.52		0.1542088139

		299		8.4		9.728806		109.8633																		9.88		109.8633		1.55		0.16		1.55		0.1564406935

		300		8.599999		9.728806		109.8633																		9.88		109.8633		1.57		0.16		1.57		0.1586725732

		301		8.799999		9.728806		112.793																		9.88		112.793		1.59		0.16		1.59		0.1609637357

		302		8.999999		9.728806		114.9902																		9.88		114.9902		1.61		0.16		1.61		0.1632993588

		303		9.199999		9.728806		117.4316																		9.88		117.4316		1.64		0.17		1.64		0.1656843839

		304		9.4		9.728806		116.6992																		9.88		116.6992		1.66		0.17		1.66		0.1680545888

		305		9.599999		9.728806		117.6758																		9.88		117.6758		1.68		0.17		1.68		0.1704445553

		306		9.799999		9.728806		118.8965																		9.88		118.8965		1.71		0.17		1.71		0.1728592229

		307		9.999999		9.728806		122.3145																		9.88		122.3145		1.73		0.18		1.73		0.1753430541

		308		10.2		9.728806		123.5352																		9.88		123.5352		1.76		0.18		1.76		0.1778515862

		309		10.4		9.728806		125																		9.88		125		1.78		0.18		1.78		0.1803897588

		310		10.6		9.728806		126.2207																		9.88		126.2207		1.81		0.18		2.05		0.2070718889

		311		10.8		9.719107		127.9297																		9.88		127.9297		1.83		0.19		1.83		0.1856108013

		312		11		9.728806		129.3945																		9.88		129.3945		1.86		0.19		1.86		0.1882387567

		313		11.2		9.728806		129.8828																		9.88		129.8828		1.89		0.19		1.65		0.1667626373

		314		11.4		9.728806		131.8359																		9.88		131.8359		1.91		0.19		2.15		0.2176133628

		315		11.6		9.719107		133.7891																		9.88		133.7891		1.94		0.20		1.94		0.1962708797

		316		11.8		9.728806		133.7891																		9.88		133.7891		1.97		0.20		2.20		0.223120189

		317		12		9.719107		137.207																		9.88		137.207		1.99		0.20		1.76		0.1777144906

		318		12.2		9.728806		138.6719																		9.88		138.6719		2.02		0.20		2.26		0.2287238628

		319		12.4		9.719107		141.8457																		9.88		141.8457		2.05		0.21		1.81		0.1834102261

		320		12.6		9.728806		142.334																		9.88		142.334		2.08		0.21		2.32		0.2344956142

		321		12.8		9.719107		142.8223																		9.88		142.8223		2.11		0.21		2.11		0.2133290529

		322		13		9.719107		145.0195																		9.87		145.0195		2.14		0.22		2.37		0.2404202103

		323		13.2		9.719107		145.752																		9.87		145.752		2.17		0.22		2.17		0.2193060596

		324		13.4		9.719107		150.3906																		9.87		150.3906		2.20		0.22		2.20		0.2223610119

		325		13.6		9.719107		152.3438																		9.87		152.3438		2.23		0.23		2.23		0.2254555262

		326		13.8		9.719107		155.2734																		9.87		155.2734		2.26		0.23		2.26		0.2286093796

		327		14		9.719107		155.5176																		9.87		155.5176		2.29		0.23		2.29		0.2317681792

		328		14.2		9.719107		153.5645																		9.87		153.5645		2.32		0.23		2.32		0.2348874188

		329		14.4		9.719107		159.4238																		9.87		159.4238		2.35		0.24		2.35		0.2381253385

		330		14.6		9.719107		159.668																		9.87		159.668		2.38		0.24		2.62		0.2655327851

		331		14.8		9.709407		162.5977																		9.87		162.5977		2.42		0.24		2.65		0.2689241634

		332		15		9.709407		163.5742																		9.86		163.5742		2.45		0.25		2.69		0.2723375634

		333		15.2		9.709407		167.9688																		9.86		167.9688		2.48		0.25		2.48		0.2516506095

		334		15.4		9.709407		169.6777																		9.86		169.6777		2.52		0.26		2.52		0.2550996101

		335		15.6		9.709407		174.3164																		9.86		174.3164		2.55		0.26		2.55		0.25864266

		336		15.8		9.709407		175.0488																		9.86		175.0488		2.59		0.26		2.59		0.2622005591

		337		16		9.709407		175.0488																		9.86		175.0488		2.62		0.27		2.62		0.2657584583

		338		16.2		9.709407		177.002																		9.86		177.002		2.66		0.27		2.66		0.2693559584

		339		16.4		9.709407		177.002																		9.86		177.002		2.69		0.27		2.69		0.2729534586

		340		16.6		9.709407		181.3965																		9.86		181.3965		2.73		0.28		2.73		0.2766400568

		341		16.8		9.709407		179.6875																		9.86		179.6875		2.76		0.28		3.00		0.304493118

		342		17		9.699707		185.5469																		9.86		185.5469		2.80		0.28		3.04		0.3083662103

		343		17.2		9.699707		187.2559																		9.85		187.2559		2.84		0.29		3.08		0.3122765281

		344		17.4		9.699707		187.0117																		9.85		187.0117		2.88		0.29		2.88		0.2919556853

		345		17.6		9.699707		191.1621																		9.85		191.1621		2.92		0.30		2.92		0.2958441038

		346		17.8		9.699707		191.1621																		9.85		191.1621		2.95		0.30		2.95		0.2997325224

		347		18		9.699707		192.8711																		9.85		192.8711		2.99		0.30		2.99		0.3036556249

		348		18.2		9.699707		196.0449																		9.85		196.0449		3.03		0.31		3.03		0.3076431392

		349		18.4		9.699707		195.5566																		9.85		195.5566		3.07		0.31		3.07		0.3116207436

		350		18.6		9.699707		199.4629																		9.85		199.4629		3.11		0.32		3.11		0.3156776258

		351		18.8		9.699707		202.1484																		9.85		202.1484		3.15		0.32		3.15		0.3197890099

		352		19		9.699707		203.125																		9.85		203.125		3.19		0.32		3.19		0.3239202139

		353		19.2		9.699707		204.5898																		9.85		204.5898		3.23		0.33		3.23		0.3280811459

		354		19.4		9.699707		208.252																		9.85		208.252		3.27		0.33		3.27		0.3323164018

		355		19.6		9.699707		208.9844																		9.85		208.9844		3.32		0.34		3.55		0.3608099331

		356		19.8		9.690007		211.6699																		9.85		211.6699		3.36		0.34		3.36		0.34098302

		357		20		9.699707		215.0879																		9.85		215.0879		3.40		0.35		3.64		0.3696127026

		358		20.2		9.690007		215.8203																		9.85		215.8203		3.45		0.35		3.45		0.3498635672

		359		20.4		9.690007		219.7266																		9.85		219.7266		3.49		0.35		3.73		0.3785998036

		360		20.6		9.690007		220.7031																		9.85		220.7031		3.53		0.36		3.53		0.3589433755

		361		20.8		9.690007		220.9473																		9.85		220.9473		3.58		0.36		3.58		0.3634407075

		362		21		9.690007		226.8066																		9.85		226.8066		3.62		0.37		3.62		0.3680570705

		363		21.2		9.690007		229.248																		9.85		229.248		3.67		0.37		3.67		0.3727230302

		364		21.4		9.690007		229.4922																		9.84		229.4922		3.72		0.38		3.95		0.4016746695

		365		21.6		9.680307		235.5957																		9.84		235.5957		3.76		0.38		3.76		0.3823144242

		366		21.8		9.690007		238.2813																		9.84		238.2813		3.81		0.39		3.81		0.3871654873

		367		22		9.690007		235.3516																		9.84		235.3516		3.86		0.39		3.86		0.3919570144

		368		22.2		9.680307		239.7461																		9.84		239.7461		3.91		0.40		4.14		0.421132933

		369		22.4		9.680307		241.6992																		9.84		241.6992		3.95		0.40		4.19		0.4261951348

		370		22.6		9.680307		242.6758																		9.84		242.6758		4.00		0.41		4.00		0.4069661333

		371		22.8		9.680307		243.4082																		9.84		243.4082		4.05		0.41		4.05		0.411924641

		372		23		9.680307		243.6523																		9.84		243.6523		4.10		0.42		4.10		0.4168881125

		373		23.2		9.680307		247.8027																		9.84		247.8027		4.15		0.42		4.15		0.4219359819

		374		23.4		9.680307		250.4883																		9.83		250.4883		4.20		0.43		4.44		0.4513569538

		375		23.6		9.670608		252.6855																		9.83		252.6855		4.25		0.43		4.49		0.4566559654

		376		23.8		9.670608		254.3945																		9.83		254.3945		4.30		0.44		4.54		0.4619932509

		377		24		9.670608		256.5918																		9.83		256.5918		4.35		0.44		4.35		0.4430310225

		378		24.2		9.670608		261.4746																		9.83		261.4746		4.41		0.45		4.41		0.4483621659

		379		24.4		9.670608		264.8926																		9.83		264.8926		4.46		0.45		4.46		0.4537628827

		380		24.6		9.670608		265.625																		9.83		265.625		4.51		0.46		4.51		0.4591785074

		381		24.8		9.670608		268.5547																		9.83		268.5547		4.57		0.46		4.57		0.4646537661

		382		25		9.670608		273.4375																		9.82		273.4375		4.62		0.47		4.86		0.494587646

		383		25.2		9.660908		273.4375																		9.82		273.4375		4.68		0.48		4.91		0.5003288275

		384		25.4		9.660908		274.4141																		9.82		274.4141		4.73		0.48		4.97		0.5060936895

		385		25.6		9.660908		278.0762																		9.82		278.0762		4.79		0.49		4.79		0.4875479725

		386		25.8		9.660908		278.0762																		9.82		278.0762		4.84		0.49		4.84		0.4932226432

		387		26		9.660908		280.2734																		9.82		280.2734		4.90		0.50		4.90		0.498942082

		388		26.2		9.660908		284.4238																		9.82		284.4238		4.95		0.50		4.95		0.5047460856

		389		26.4		9.660908		284.9121																		9.82		284.9121		5.01		0.51		5.01		0.5105600384

		390		26.6		9.660908		287.3535																		9.82		287.3535		5.07		0.52		5.07		0.5164237349

		391		26.8		9.660908		291.0156																		9.81		291.0156		5.13		0.52		5.37		0.5467625369

		392		27		9.651208		291.0156																		9.81		291.0156		5.19		0.53		5.42		0.5528849846

		393		27.2		9.651208		291.9922																		9.81		291.9922		5.24		0.53		5.48		0.5590313876

		394		27.4		9.651208		294.1895																		9.81		294.1895		5.30		0.54		5.30		0.5407959604

		395		27.6		9.651208		294.9219																		9.80		294.9219		5.36		0.55		5.60		0.5712499978

		396		27.8		9.641509		299.5605																		9.80		299.5605		5.42		0.55		5.42		0.5531206358

		397		28		9.651208		301.5137																		9.80		301.5137		5.48		0.56		5.72		0.5837233162

		398		28.2		9.641509		304.1992																		9.80		304.1992		5.54		0.57		5.54		0.565682643

		399		28.4		9.641509		307.373																		9.80		307.373		5.61		0.57		5.84		0.5964191886

		400		28.6		9.641509		308.1055																		9.80		308.1055		5.67		0.58		5.67		0.5784523106

		401		28.8		9.641509		312.2559																		9.80		312.2559		5.73		0.58		5.73		0.5848360117

		402		29		9.641509		314.9414																		9.80		314.9414		5.79		0.59		5.79		0.5912745385

		403		29.2		9.641509		316.8945																		9.79		316.8945		5.86		0.60		6.09		0.6222266531

		404		29.4		9.631809		317.3828																		9.79		317.3828		5.92		0.60		6.16		0.6289248092

		405		29.6		9.631809		317.8711																		9.79		317.8711		5.98		0.61		6.22		0.6356373699

		406		29.8		9.631809		320.5566																		9.79		320.5566		6.05		0.62		6.05		0.6179046265

		407		30		9.631809		322.5098																		9.78		322.5098		6.11		0.62		6.35		0.6490110201

		408		30.2		9.622109		329.5898																		9.78		329.5898		6.18		0.63		6.42		0.6559742973

		409		30.4		9.622109		331.2988																		9.78		331.2988		6.24		0.64		6.48		0.6629771392

		410		30.6		9.622109		333.0078																		9.78		333.0078		6.31		0.65		6.31		0.645481504

		411		30.8		9.622109		333.0078																		9.77		333.0078		6.38		0.65		6.62		0.6768401785

		412		31		9.61241		334.2285																		9.77		334.2285		6.44		0.66		6.44		0.6593662426

		413		31.2		9.622109		335.4492																		9.77		335.4492		6.51		0.67		6.75		0.6907898617

		414		31.4		9.61241		338.3789																		9.77		338.3789		6.58		0.67		6.58		0.6733951005

		415		31.6		9.61241		340.0879																		9.77		340.0879		6.65		0.68		6.89		0.7049287476

		416		31.8		9.61241		340.8203																		9.76		340.8203		6.72		0.69		6.95		0.7121546149

		417		32		9.60271		343.75																		9.76		343.75		6.78		0.70		7.02		0.7194427874

		418		32.2		9.60271		346.6797																		9.76		346.6797		6.85		0.70		7.09		0.7267958389

		419		32.4		9.60271		348.1445																		9.76		348.1445		6.92		0.71		6.92		0.7095756722

		420		32.6		9.60271		350.5859																		9.76		350.5859		6.99		0.72		6.99		0.7167703916

		421		32.8		9.60271		352.2949																		9.75		352.2949		7.06		0.72		7.30		0.7486130472

		422		33		9.59301		354.7363																		9.75		354.7363		7.14		0.73		7.37		0.7561458898

		423		33.2		9.59301		357.9102																		9.75		357.9102		7.21		0.74		7.45		0.7637488485

		424		33.4		9.59301		359.375																		9.75		359.375		7.28		0.75		7.28		0.7467419627

		425		33.6		9.59301		361.5723																		9.74		361.5723		7.35		0.75		7.59		0.7788166669

		426		33.8		9.58331		363.2813																		9.74		363.2813		7.42		0.76		7.66		0.7865424694

		427		34		9.58331		365.2344																		9.74		365.2344		7.50		0.77		7.74		0.7943135138

		428		34.2		9.58331		365.2344																		9.74		365.2344		7.57		0.78		7.57		0.7774100252

		429		34.4		9.58331		366.4551																		9.74		366.4551		7.64		0.78		7.64		0.7849449902

		430		34.6		9.58331		367.9199																		9.74		367.9199		7.72		0.79		7.96		0.8171947488

		431		34.8		9.57361		370.3613																		9.73		370.3613		7.79		0.80		8.03		0.8250865044

		432		35		9.57361		371.582																		9.73		371.582		7.87		0.81		8.10		0.8330086007

		433		35.2		9.57361		373.0469																		9.73		373.0469		7.94		0.82		7.94		0.816248867

		434		35.4		9.57361		373.7793																		9.73		373.7793		8.02		0.82		8.25		0.8486591465

		435		35.6		9.563911		376.709																		9.72		376.709		8.09		0.83		8.33		0.8566997927

		436		35.8		9.563911		377.4414																		9.72		377.4414		8.17		0.84		8.64		0.8895163491

		437		36		9.554212		378.9063																		9.71		378.9063		8.24		0.85		8.48		0.8731479973

		438		36.2		9.554212		383.0566																		9.71		383.0566		8.32		0.86		8.56		0.8813382617

		439		36.4		9.554212		383.5449																		9.71		383.5449		8.40		0.86		8.40		0.8647638164

		440		36.6		9.554212		384.5215																		9.71		384.5215		8.47		0.87		8.71		0.8974789381

		441		36.8		9.544512		385.0098																		9.70		385.0098		8.55		0.88		8.79		0.9057230599

		442		37		9.544512		387.207																		9.70		387.207		8.63		0.89		8.87		0.9140179834

		443		37.2		9.544512		389.8926																		9.70		389.8926		8.71		0.90		8.94		0.9223738334

		444		37.4		9.534812		390.8691																		9.69		390.8691		8.78		0.91		9.02		0.9307554065

		445		37.6		9.534812		393.0664																		9.69		393.0664		8.86		0.91		9.10		0.9391879259

		446		37.8		9.534812		394.7754																		9.69		394.7754		8.94		0.92		9.18		0.9476613608

		447		38		9.525112		395.9961																		9.68		395.9961		9.02		0.93		9.26		0.9561656666

		448		38.2		9.525112		397.9492																		9.68		397.9492		9.10		0.94		9.34		0.9647160065

		449		38.4		9.525112		399.9023																		9.68		399.9023		9.18		0.95		9.42		0.9733124266

		450		38.6		9.515412		402.5879																		9.67		402.5879		9.26		0.96		9.50		0.9819701173

		451		38.8		9.515412		403.0762																		9.67		403.0762		9.34		0.97		9.58		0.9906436963

		452		39		9.515412		404.2969																		9.67		404.2969		9.42		0.97		9.66		0.999345762

		453		39.2		9.505713		405.5176																		9.66		405.5176		9.50		0.98		9.74		1.0080814493

		454		39.4		9.505713		407.4707																		9.66		407.4707		9.59		0.99		9.82		1.0168634173

		455		39.6		9.505713		408.9355																		9.66		408.9355		9.67		1.00		9.67		1.0007314111

		456		39.8		9.505713		410.4004																		9.66		410.4004		9.75		1.01		9.75		1.0092366721

		457		40		9.505713		412.1094																		9.66		412.1094		9.83		1.02		10.07		1.042735783

		458		40.2		9.496013		413.5742																		9.65		413.5742		9.92		1.03		10.39		1.0766456844

		459		40.4		9.486314		415.2832																		9.64		415.2832		10.00		1.04		10.47		1.0859883104

		460		40.6		9.486314		416.5039																		9.64		416.5039		10.08		1.05		10.32		1.0703424646

		461		40.8		9.486314		417.2363																		9.64		417.2363		10.17		1.05		10.40		1.0793711656

		462		41		9.476614		418.2129																		9.63		418.2129		10.25		1.06		10.49		1.0884236549

		463		41.2		9.476614		419.1895																		9.63		419.1895		10.33		1.07		10.81		1.1225631731

		464		41.4		9.466914		420.8984																		9.63		420.8984		10.42		1.08		10.65		1.106994685

		465		41.6		9.466914		421.6309																		9.62		421.6309		10.50		1.09		10.74		1.116139671

		466		41.8		9.466914		423.584																		9.62		423.584		10.59		1.10		10.82		1.1253314157

		467		42		9.457214		426.7578																		9.62		426.7578		10.67		1.11		10.91		1.1345953567

		468		42.2		9.457214		428.4668																		9.61		428.4668		10.76		1.12		11.23		1.1690253785

		469		42.4		9.447515		428.4668																		9.61		428.4668		10.84		1.13		11.08		1.1535986285

		470		42.6		9.447515		428.4668																		9.60		428.4668		10.93		1.14		11.17		1.1629201187

		471		42.8		9.447515		430.4199																		9.60		430.4199		11.02		1.15		11.25		1.1722911745

		472		43		9.437815		431.8848																		9.60		431.8848		11.10		1.16		11.34		1.1816965225

		473		43.2		9.437815		434.082																		9.59		434.082		11.19		1.17		11.66		1.2163476629

		474		43.4		9.428115		435.0586																		9.59		435.0586		11.28		1.18		11.51		1.2010432206

		475		43.6		9.428115		437.5																		9.58		437.5		11.36		1.19		11.84		1.2358138641

		476		43.8		9.418415		438.7207																		9.58		438.7207		11.45		1.20		11.69		1.2205769723

		477		44		9.418415		439.4531																		9.57		439.4531		11.54		1.21		11.78		1.2301789751

		478		44.2		9.418415		439.4531																		9.57		439.4531		11.63		1.21		11.86		1.2397874661

		479		44.4		9.408715		441.4063																		9.57		441.4063		11.72		1.22		11.95		1.249443284

		480		44.6		9.408715		442.627																		9.56		442.627		11.80		1.23		12.28		1.2844218668

		481		44.8		9.399016		443.3594																		9.56		443.3594		11.89		1.24		12.13		1.2692675188

		482		45		9.399016		444.3359																		9.55		444.3359		11.98		1.25		12.46		1.3043307862

		483		45.2		9.389317		444.8242																		9.55		444.8242		12.07		1.26		12.31		1.2892010365

		484		45.4		9.389317		446.5332																		9.54		446.5332		12.16		1.27		12.64		1.3243621313

		485		45.6		9.379617		447.0215																		9.54		447.0215		12.25		1.28		12.49		1.3092699068

		486		45.8		9.379617		446.5332																		9.53		446.5332		12.34		1.29		12.81		1.3444804458

		487		46		9.369917		448.4863																		9.53		448.4863		12.43		1.30		12.67		1.3294078583

		488		46.2		9.369917		450.9277																		9.52		450.9277		12.52		1.31		12.99		1.364760249

		489		46.4		9.360217		451.1719																		9.52		451.1719		12.61		1.32		12.85		1.3497356197

		490		46.6		9.360217		452.1484																		9.51		452.1484		12.70		1.34		13.18		1.3851635479

		491		46.8		9.350517		453.3691																		9.51		453.3691		12.79		1.35		13.03		1.3701767439

		492		47		9.350517		455.0781																		9.50		455.0781		12.88		1.36		13.36		1.4057164112

		493		47.2		9.340817		453.6133																		9.50		453.6133		12.97		1.37		13.45		1.4162341774

		494		47.4		9.331118		452.6367																		9.49		452.6367		13.06		1.38		13.54		1.4267482777

		495		47.6		9.331118		452.8809																		9.49		452.8809		13.15		1.39		13.39		1.4117295487

		496		47.8		9.331118		456.543																		9.48		456.543		13.25		1.40		13.48		1.4218487822

		497		48		9.321419		458.9844																		9.48		458.9844		13.34		1.41		13.81		1.4576031049

		498		48.2		9.311719		458.4961																		9.47		458.4961		13.43		1.42		13.90		1.4682907377

		499		48.4		9.311719		457.7637																		9.46		457.7637		13.52		1.43		14.00		1.4789801397

		500		48.6		9.302019		457.0313																		9.46		457.0313		13.61		1.44		14.09		1.4896660796

		501		48.8		9.292319		457.0313																		9.45		457.0313		13.70		1.45		14.18		1.5003666436

		502		49		9.292319		455.0781																		9.44		455.0781		13.79		1.46		14.27		1.5110404981

		503		49.2		9.282619		456.543																		9.44		456.543		13.89		1.47		14.36		1.5217573732

		504		49.4		9.27292		460.4492																		9.43		460.4492		13.98		1.48		14.45		1.5325743789

		505		49.6		9.27292		461.4258																		9.42		461.4258		14.07		1.49		14.55		1.5434269521

		506		49.8		9.26322		460.2051																		9.42		460.2051		14.16		1.50		14.40		1.5285033152

		507		50		9.26322		458.9844																		9.41		458.9844		14.25		1.51		14.73		1.5645642377

		508		50.2		9.25352		460.9375																		9.41		460.9375		14.35		1.52		14.82		1.5754444597

		509		50.4		9.243821		462.1582																		9.40		462.1582		14.44		1.54		14.92		1.5863682211

		510		50.6		9.243821		462.1582																		9.40		462.1582		14.53		1.55		15.01		1.5973070187

		511		50.8		9.234121		461.6699																		9.39		461.6699		14.62		1.56		15.10		1.608250482

		512		51		9.224422		460.4492																		9.38		460.4492		14.72		1.57		15.19		1.619183009

		513		51.2		9.224422		458.9844																		9.38		458.9844		14.81		1.58		15.28		1.6300993703

		514		51.4		9.214722		459.7168																		9.37		459.7168		14.90		1.59		15.38		1.6410491065

		515		51.6		9.205022		459.9609																		9.36		459.9609		14.99		1.60		15.71		1.6779872953

		516		51.8		9.195322		461.4258																		9.35		461.4258		15.09		1.61		15.56		1.6636053686

		517		52		9.195322		460.9375																		9.35		460.9375		15.18		1.62		15.65		1.6746282967

		518		52.2		9.185622		461.6699																		9.34		461.6699		15.27		1.63		15.51		1.6596548542

		519		52.4		9.185622		461.9141																		9.33		461.9141		15.36		1.65		16.08		1.7222243496

		520		52.6		9.166223		461.9141																		9.33		461.9141		15.45		1.66		15.93		1.7078436181

		521		52.8		9.166223		463.3789																		9.32		463.3789		15.55		1.67		16.26		1.7450885732

		522		53		9.156524		464.8438																		9.31		464.8438		15.64		1.68		15.88		1.7046400409

		523		53.2		9.156524		465.332																		9.31		465.332		15.73		1.69		16.21		1.7413730015

		524		53.4		9.146824		464.5996																		9.30		464.5996		15.83		1.70		16.30		1.7525850083

		525		53.6		9.137124		460.6934																		9.29		460.6934		15.92		1.71		16.63		1.789925304

		526		53.8		9.127424		456.7871																		9.28		456.7871		16.01		1.72		16.72		1.8016470807

		527		54		9.117724		456.0547																		9.28		456.0547		16.10		1.74		16.58		1.7871152435

		528		54.2		9.117724		456.0547																		9.27		456.0547		16.19		1.75		16.67		1.7982085515

		529		54.4		9.108025		456.2988																		9.26		456.2988		16.28		1.76		16.76		1.809325264

		530		54.6		9.098325		458.4961																		9.25		458.4961		16.38		1.77		17.09		1.8468340487

		531		54.8		9.088625		459.4727																		9.24		459.4727		16.47		1.78		17.18		1.8587227846

		532		55		9.078926		462.6465																		9.23		462.6465		16.56		1.79		17.27		1.8707052394

		533		55.2		9.069226		461.1816																		9.22		461.1816		16.65		1.81		17.37		1.8826811323

		534		55.4		9.059526		458.9844																		9.22		458.9844		16.74		1.82		17.22		1.8681806201

		535		55.6		9.059526		457.5195																		9.21		457.5195		16.84		1.83		17.31		1.8794327293

		536		55.8		9.049827		456.0547																		9.20		456.0547		16.93		1.84		17.40		1.8906714835

		537		56		9.040127		452.3926																		9.20		452.3926		17.02		1.85		17.73		1.9283707242

		538		56.2		9.030427		455.3223																		9.19		455.3223		17.11		1.86		17.82		1.940333257

		539		56.4		9.020727		453.3691																		9.18		453.3691		17.20		1.87		17.91		1.9522758375

		540		56.6		9.011027		449.707																		9.17		449.707		17.29		1.89		18.00		1.9641610432

		541		56.8		9.001328		447.998																		9.16		447.998		17.38		1.90		18.09		1.9760340286

		542		57		8.991629		448.2422																		9.15		448.2422		17.47		1.91		18.18		1.9879402142

		543		57.2		8.981929		450.4395																		9.14		450.4395		17.56		1.92		18.04		1.9732040209

		544		57.4		8.981929		450.6836																		9.13		450.6836		17.65		1.93		18.36		2.011223258

		545		57.6		8.962529		447.998																		9.12		447.998		17.74		1.94		18.45		2.023195423

		546		57.8		8.952829		447.998																		9.11		447.998		17.83		1.96		18.78		2.0620161965

		547		58		8.94313		452.3926																		9.10		452.3926		17.92		1.97		18.40		2.0211881155

		548		58.2		8.94313		447.5098																		9.09		447.5098		18.01		1.98		18.72		2.0593482081

		549		58.4		8.92373		442.1387																		9.09		442.1387		18.10		1.99		18.57		2.0443910278

		550		58.6		8.92373		437.9883																		9.07		437.9883		18.19		2.00		19.14		2.1093792471

		551		58.8		8.904331		436.2793																		9.06		436.2793		18.27		2.02		18.99		2.0950409035

		552		59		8.894631		437.0117																		9.05		437.0117		18.36		2.03		19.31		2.1339711302

		553		59.2		8.884932		431.1523																		9.04		431.1523		18.45		2.04		19.16		2.119512557

		554		59.4		8.875232		433.1055																		9.03		433.1055		18.53		2.05		19.25		2.1313911522

		555		59.6		8.865532		426.5137																		9.02		426.5137		18.62		2.06		19.33		2.1431519385

		556		59.8		8.855832		424.0723																		9.02		424.0723		18.70		2.07		18.70		2.073495955

		557		60		8.875232		439.4531																		9.04		407.0028		18.79		2.08		17.13		1.8940103386

		558		60.2		8.93343		479.0039		Extraction																9.05		389.9333		18.89		2.09		18.41		2.0346034828

		559		60.4		8.875232		-15.625																blinded		9.05		372.8638		18.88		2.09		18.88		2.0868102506

		560		60.6		8.875232		500.7324																		9.03		355.7943		18.99		2.10		20.65		2.2875004357

		561		60.8		8.865532		13.42773																		9.02		338.7248		18.99		2.10		19.46		2.1576731022

		562		61		8.855832		13.42773																		9.01		321.6553		18.99		2.11		19.94		2.2138637945

		563		61.2		8.836433		13.42773																		8.99		304.5858		18.99		2.11		19.94		2.217352418

		564		61.4		8.826734		13.42773																		8.98		287.5163		19.00		2.12		20.18		2.2481329669

		565		61.6		8.807334		13.42773																		8.96		270.4468		19.00		2.12		20.43		2.2798498769

		566		61.8		8.778234		13.42773																		8.93		253.3773		19.00		2.13		20.90		2.3399858361

		567		62		8.749136		13.42773																		8.91		236.3078		19.00		2.13		20.91		2.3470921351

		568		62.2		8.729736		13.42773																		8.88		219.2383		19.01		2.14		20.91		2.3542369781

		569		62.4		8.700637		13.42773																		8.86		202.1688		19.01		2.15		20.91		2.3614291829

		570		62.6		8.671538		13.42773																		8.83		185.0993		19.01		2.15		21.15		2.3964608304

		571		62.8		8.642439		13.42773																		8.79		168.0298		19.02		2.16		21.39		2.432621074

		572		63		8.60364		13.42773																		8.76		150.9603		19.02		2.17		21.40		2.44191414

		573		63.2		8.574541		13.42773																		8.73		133.8908		19.02		2.18		21.40		2.451276045

		574		63.4		8.545442		13.18359																		8.70		116.8213		19.02		2.19		21.16		2.4324618408

		575		63.6		8.516343		15.38086																		8.67		99.7518		19.03		2.20		21.40		2.4693274614

		576		63.8		8.477544		174.3164																		8.63		82.6823		19.06		2.21		21.68		2.5110901748

		577		64		8.438745		17.82227																		8.60		65.6128		19.07		2.22		21.68		2.5219032596

		578		64.2		8.409646		8.056641																		8.56		48.5433		19.07		2.23		21.44		2.5038630572

		579		64.4		8.380547		11.96289																		8.53		31.4738		19.07		2.24		21.45		2.5136417786

		580		64.6		8.341748		14.4043																		8.50		14.4043		19.07		2.24		21.45		2.523552338

		581		64.8		8.312649		11.96289																		8.46		11.96289		19.08		2.25		21.69		2.5625362816

		582		65		8.27385		7.080078																		8.43		7.080078		19.08		2.26		21.45		2.544345107

		583		65.2		8.244751		5.371094																		8.40		5.371094		19.08		2.27		21.46		2.5542770251

		584		65.4		8.215652		-13.18359																		8.37		-13.18359		19.08		2.28		21.45		2.5638422001

		585		65.6		8.176853		-25.87891																		8.34		-25.87891		19.07		2.29		21.45		2.5731769593

		586		65.8		8.147754		-26.85547																		8.30		-26.85547		19.06		2.30		21.68		2.612212655

		587		66		8.108955		-23.4375																		8.27		-23.4375		19.06		2.31		21.44		2.593114643

		588		66.2		8.079856		-23.92578																		8.23		-23.92578		19.06		2.31		21.67		2.6326296465

		589		66.4		8.041057		-27.58789																		8.20		-27.58789		19.05		2.32		21.43		2.6133527573

		590		66.6		8.011958		-35.88867																		8.16		-35.88867		19.04		2.33		21.66		2.6529915026

		591		66.8		7.973159		-46.38672																		8.13		-46.38672		19.03		2.34		21.41		2.6331722362

		592		67		7.94406		-56.64063																		8.10		-56.64063		19.02		2.35		21.64		2.6727178338

		593		67.2		7.905261		-64.45313																		8.06		-64.45313		19.01		2.36		21.39		2.6523626742

		594		67.4		7.876162		-65.18555																		8.03		-65.18555		19.00		2.37		21.37		2.6614282079

		595		67.6		7.847063		-68.35938																		8.00		-68.35938		18.98		2.37		21.36		2.6704876724

		596		67.8		7.808264		-72.99805																		7.96		-72.99805		18.97		2.38		21.58		2.7104474135

		597		68		7.769465		-74.46289																		7.93		-74.46289		18.95		2.39		21.57		2.7207395681

		598		68.2		7.740366		-76.41602																		7.89		-76.41602		18.94		2.40		21.55		2.7310749897

		599		68.4		7.701567		-82.51953																		7.86		-82.51953		18.92		2.41		21.54		2.741348612

		600		68.6		7.662768		-92.04102																		7.82		-92.04102		18.90		2.42		21.52		2.7514721869

		601		68.8		7.633669		-101.3184																		7.79		-101.3184		18.88		2.43		21.50		2.7614466624

		602		69		7.594871		-106.4453																		7.75		-106.4453		18.86		2.43		21.24		2.7395632646

		603		69.2		7.565772		-110.1074																		7.72		-110.1074		18.84		2.44		21.22		2.7481979337

		604		69.4		7.536672		-110.5957																		7.69		-110.5957		18.82		2.45		21.20		2.7568926431

		605		69.6		7.497873		-112.3047																		7.66		-112.3047		18.80		2.46		21.17		2.7656129447

		606		69.8		7.468774		-114.2578																		7.62		-114.2578		18.77		2.46		21.39		2.8067243658

		607		70		7.429976		-116.4551																		7.58		-116.4551		18.75		2.47		21.37		2.816825634

		608		70.2		7.391177		-124.5117																		7.55		-124.5117		18.73		2.48		21.58		2.8595252212

		609		70.4		7.352378		-128.9063																		7.51		-128.9063		18.70		2.49		21.32		2.8379938018

		610		70.6		7.323279		-132.3242																		7.48		-132.3242		18.67		2.50		21.29		2.8479679358

		611		70.8		7.28448		-138.4277																		7.44		-138.4277		18.65		2.51		21.02		2.8246884709

		612		71		7.255381		-144.5313																		7.41		-144.5313		18.62		2.51		21.23		2.8664572578

		613		71.2		7.216582		-147.4609																		7.37		-147.4609		18.59		2.52		21.20		2.876298034

		614		71.4		7.177783		-151.3672																		7.34		-151.3672		18.56		2.53		21.17		2.8861277317

		615		71.6		7.148684		-155.0293																		7.30		-155.0293		18.53		2.54		21.14		2.8959528789

		616		71.8		7.109885		-157.959																		7.26		-157.959		18.50		2.55		21.11		2.9057935715

		617		72		7.071086		-161.6211																		7.23		-161.6211		18.46		2.55		21.08		2.9156297771

		618		72.2		7.041987		-165.7715																		7.20		-165.7715		18.43		2.56		20.81		2.8910995843

		619		72.4		7.012888		-169.1895																		7.16		-169.1895		18.40		2.57		20.77		2.8994356317

		620		72.6		6.974089		-171.875																		7.13		-171.875		18.36		2.58		20.98		2.9424393402

		621		72.8		6.93529		-178.2227																		7.09		-178.2227		18.33		2.58		21.18		2.9870532505

		622		73		6.896492		-181.8848																		7.05		-181.8848		18.29		2.59		20.91		2.9632678148

		623		73.2		6.867393		-188.4766																		7.02		-188.4766		18.25		2.60		20.87		2.9729243971

		624		73.4		6.828594		-193.8477																		6.99		-193.8477		18.21		2.61		20.59		2.9471213063

		625		73.6		6.799495		-195.5566																		6.95		-195.5566		18.17		2.61		20.79		2.9907877559

		626		73.8		6.760696		-198.2422																		6.92		-198.2422		18.14		2.62		20.51		2.9646880404

		627		74		6.731596		-203.125																		6.88		-203.125		18.09		2.63		20.71		3.0086525219

		628		74.2		6.692798		-205.0781																		6.85		-205.0781		18.05		2.64		20.43		2.9821751704

		629		74.4		6.663699		-208.0078																		6.82		-208.0078		18.01		2.64		20.39		2.9902236886

		630		74.6		6.6346		-211.1816																		6.79		-211.1816		17.97		2.65		20.35		2.9982627332

		631		74.8		6.595801		-214.1113																		6.75		-214.1113		17.93		2.65		20.30		3.0062921398

		632		75		6.566701		-218.0176																		6.72		-218.0176		17.88		2.66		20.50		3.0511125725

		633		75.2		6.527903		-221.6797																		6.69		-221.6797		17.84		2.67		20.22		3.023690958

		634		75.4		6.498804		-227.5391																		6.65		-227.5391		17.79		2.68		20.41		3.0687755328

		635		75.6		6.460005		-229.4922																		6.62		-229.4922		17.75		2.68		20.13		3.0409264981

		636		75.8		6.430906		-232.666																		6.59		-232.666		17.70		2.69		20.08		3.0488068688

		637		76		6.401806		-234.1309																		6.55		-234.1309		17.66		2.69		20.03		3.056712656

		638		76.2		6.363008		-235.1074																		6.52		-235.1074		17.61		2.70		19.99		3.0646706471

		639		76.4		6.333909		-234.1309																		6.49		-234.1309		17.56		2.71		19.94		3.0727341054

		640		76.6		6.30481		-235.3516																		6.46		-235.3516		17.51		2.71		19.89		3.0808482596

		641		76.8		6.266011		-237.793																		6.43		-237.793		17.47		2.72		19.61		3.050425476

		642		77		6.246611		-239.502																		6.40		-239.502		17.42		2.72		19.80		3.0955471907

		643		77.2		6.207812		-242.4316																		6.37		-242.4316		17.37		2.73		19.51		3.0647484385

		644		77.4		6.178713		-243.4082																		6.33		-243.4082		17.32		2.74		19.94		3.1493937011

		645		77.6		6.139915		-245.8496																		6.30		-245.8496		17.27		2.74		19.65		3.1200196668

		646		77.8		6.110816		-249.0234																		6.27		-249.0234		17.22		2.75		19.60		3.1281884598

		647		78		6.081716		-252.9297																		6.24		-252.9297		17.17		2.75		19.31		3.0965706158

		648		78.2		6.052617		-255.127																		6.21		-255.127		17.12		2.76		19.26		3.1028805325

		649		78.4		6.023518		-255.8594																		6.18		-255.8594		17.07		2.76		19.45		3.1493494642

		650		78.6		5.984719		-257.3242																		6.15		-257.3242		17.02		2.77		19.16		3.1172189327

		651		78.8		5.96532		-260.0098																		6.11		-260.0098		16.97		2.78		19.34		3.1640988445

		652		79		5.926521		-262.207																		6.08		-262.207		16.92		2.78		19.05		3.1315539677

		653		79.2		5.897422		-265.625																		6.05		-265.625		16.86		2.79		19.24		3.1788007311

		654		79.4		5.868323		-266.1133																		6.02		-266.1133		16.81		2.79		18.95		3.1458694951

		655		79.6		5.839223		-268.0664																		5.99		-268.0664		16.76		2.80		19.13		3.1935923921

		656		79.8		5.800425		-269.043																		5.96		-269.043		16.70		2.80		18.84		3.1602957463

		657		80		5.781025		-270.752																		5.93		-270.752		16.65		2.81		19.02		3.2084968294

		658		80.2		5.742227		-273.6816																		5.90		-273.6816		16.59		2.81		18.73		3.1747696194

		659		80.4		5.713128		-276.3672																		5.87		-276.3672		16.54		2.82		18.68		3.1811047752

		660		80.6		5.693728		-277.0996																		5.84		-277.0996		16.48		2.82		18.62		3.1874823436

		661		80.8		5.654929		-278.5645																		5.81		-278.5645		16.43		2.83		18.57		3.1938691456

		662		81		5.62583		-281.4941																		5.78		-281.4941		16.37		2.83		18.75		3.2431308979

		663		81.2		5.596731		-282.7148																		5.75		-282.7148		16.31		2.84		18.45		3.2083884201

		664		81.4		5.567632		-284.4238																		5.72		-284.4238		16.26		2.84		18.40		3.2147776026

		665		81.6		5.538533		-285.8887																		5.69		-285.8887		16.20		2.85		18.34		3.2211806355

		666		81.8		5.509434		-285.4004																		5.66		-285.4004		16.14		2.85		18.28		3.2276712128

		667		82		5.480334		-287.1094																		5.64		-287.1094		16.09		2.85		18.23		3.2341638189

		668		82.2		5.451235		-287.3535																		5.61		-287.3535		16.03		2.86		18.17		3.240715117

		669		82.4		5.422136		-289.7949																		5.58		-289.7949		15.97		2.86		18.11		3.2472426402

		670		82.6		5.393037		-291.5039																		5.55		-291.5039		15.91		2.87		18.05		3.2537814465

		671		82.8		5.363938		-292.9688																		5.52		-292.9688		15.85		2.87		17.99		3.2603361191

		672		83		5.334839		-294.1895																		5.49		-294.1895		15.80		2.88		17.70		3.2217165946

		673		83.2		5.315439		-296.3867																		5.46		-296.3867		15.74		2.88		17.88		3.271552929

		674		83.4		5.27664		-296.875																		5.44		-296.875		15.68		2.88		17.58		3.232493139

		675		83.6		5.257241		-296.6309																		5.41		-296.6309		15.62		2.89		17.76		3.2828801135

		676		83.8		5.228142		-297.8516																		5.38		-297.8516		15.56		2.89		17.46		3.2434394431

		677		84		5.199043		-298.8281																		5.35		-298.8281		15.50		2.89		17.64		3.2943256851

		678		84.2		5.169944		-299.8047																		5.32		-299.8047		15.44		2.90		17.58		3.3010839625

		679		84.4		5.140845		-299.5605																		5.30		-299.5605		15.38		2.90		17.28		3.2610468004

		680		84.6		5.121445		-300.5371																		5.27		-300.5371		15.32		2.90		17.22		3.2656606149

		681		84.8		5.092346		-302.4902																		5.25		-302.4902		15.26		2.91		17.16		3.2702454742

		682		85		5.063247		-302.4902																		5.22		-302.4902		15.20		2.91		17.34		3.3224603707

		683		85.2		5.034148		-303.2227																		5.19		-303.2227		15.14		2.92		17.28		3.3294215404

		684		85.4		5.005049		-304.4434																		5.16		-304.4434		15.08		2.92		17.22		3.3364139087

		685		85.6		4.97595		-304.9316																		5.13		-304.9316		15.02		2.93		17.16		3.3434715526

		686		85.8		4.94685		-305.1758																		5.11		-305.1758		14.95		2.93		16.86		3.3019029455

		687		86		4.927451		-305.6641																		5.08		-305.6641		14.89		2.93		16.80		3.3066991579

		688		86.2		4.898352		-305.1758																		5.05		-305.1758		14.83		2.94		16.73		3.3115587272

		689		86.4		4.869253		-306.1523																		5.03		-306.1523		14.77		2.94		16.67		3.3164343287

		690		86.6		4.849854		-306.1523																		5.00		-306.1523		14.71		2.94		16.61		3.321360358

		691		86.8		4.820755		-307.373																		4.98		-307.373		14.65		2.94		16.55		3.3262936846

		692		87		4.791655		-306.8848																		4.95		-306.8848		14.59		2.95		16.49		3.3312933441

		693		87.2		4.772256		-307.8613																		4.92		-307.8613		14.53		2.95		16.43		3.3363058675

		694		87.4		4.743157		-307.6172																		4.90		-307.6172		14.46		2.95		16.37		3.3413812979

		695		87.6		4.714057		-308.5938																		4.87		-308.5938		14.40		2.96		16.54		3.3975205243

		696		87.8		4.684958		-307.6172																		4.84		-307.6172		14.34		2.96		16.24		3.3538919637

		697		88		4.665559		-307.6172																		4.82		-307.6172		14.28		2.96		16.18		3.3591416622

		698		88.2		4.63646		-308.1055																		4.79		-308.1055		14.22		2.97		15.88		3.3125788972

		699		88.4		4.617061		-308.5938																		4.77		-308.5938		14.16		2.97		16.06		3.3674814552

		700		88.6		4.587961		-308.5938																		4.74		-308.5938		14.10		2.97		16.00		3.3728517965

		701		88.8		4.558862		-308.3496																		4.72		-308.3496		14.03		2.98		15.94		3.3782913876

		702		89		4.539463		-308.3496																		4.69		-308.3496		13.97		2.98		15.87		3.3837854982

		703		89.2		4.510364		-308.8379																		4.67		-308.8379		13.91		2.98		15.57		3.3360586815

		704		89.4		4.490964		-308.8379																		4.64		-308.8379		13.85		2.98		15.75		3.3925674083

		705		89.6		4.461865		-308.3496																		4.62		-308.3496		13.79		2.98		15.45		3.344398441

		706		89.8		4.442466		-308.8379																		4.59		-308.8379		13.73		2.99		15.63		3.4015450699

		707		90		4.413367		-308.1055																		4.57		-308.1055		13.66		2.99		15.33		3.3529255828

		708		90.2		4.393967		-308.3496																		4.55		-308.3496		13.60		2.99		15.50		3.4107575538

		709		90.4		4.364868		-308.1055																		4.52		-308.1055		13.54		2.99		15.21		3.361657426

		710		90.6		4.345469		-307.373																		4.50		-307.373		13.48		3.00		15.38		3.4202010122

		711		90.8		4.31637		-307.6172																		4.47		-307.6172		13.42		3.00		15.08		3.3706437771

		712		91		4.29697		-306.8848																		4.45		-306.8848		13.36		3.00		15.26		3.4299055441

		713		91.2		4.267871		-306.6406																		4.43		-306.6406		13.30		3.00		14.96		3.3798935048

		714		91.4		4.248472		-305.9082																		4.40		-305.9082		13.23		3.01		14.90		3.3833910108

		715		91.6		4.229072		-306.3965																		4.38		-306.3965		13.17		3.01		14.84		3.3869023625

		716		91.8		4.199973		-306.3965																		4.35		-306.3965		13.11		3.01		15.01		3.4475590463

		717		92		4.170874		-306.1523																		4.33		-306.1523		13.05		3.01		14.95		3.4540340325

		718		92.2		4.151474		-304.9316																		4.31		-304.9316		12.99		3.02		14.65		3.4028388796

		719		92.4		4.132075		-304.4434																		4.28		-304.4434		12.93		3.02		14.59		3.4066236702

		720		92.6		4.102976		-304.1992																		4.26		-304.1992		12.87		3.02		14.53		3.4104541083

		721		92.8		4.083577		-303.2227																		4.24		-303.2227		12.81		3.02		14.47		3.4143833627

		722		93		4.064177		-303.7109																		4.22		-303.7109		12.75		3.02		14.41		3.4183258312

		723		93.2		4.035078		-302.7344																		4.19		-302.7344		12.69		3.03		14.35		3.4223574313

		724		93.4		4.015679		-302.2461																		4.17		-302.2461		12.63		3.03		14.29		3.4264562032

		725		93.6		3.996279		-302.9785																		4.15		-302.9785		12.57		3.03		14.23		3.4305643897

		726		93.8		3.96718		-300.7813																		4.13		-300.7813		12.51		3.03		14.17		3.4348241728

		727		94		3.947781		-300.7813																		4.10		-300.7813		12.45		3.03		14.11		3.4391309534

		728		94.2		3.928381		-298.0957																		4.08		-298.0957		12.39		3.03		13.81		3.3826678004

		729		94.4		3.908982		-299.0723																		4.06		-299.0723		12.33		3.04		13.99		3.4453597465

		730		94.6		3.879883		-297.8516																		4.04		-297.8516		12.27		3.04		13.93		3.4499396457

		731		94.8		3.860483		-297.6074																		4.02		-297.6074		12.21		3.04		13.87		3.4545833357

		732		95		3.841084		-296.6309																		3.99		-296.6309		12.15		3.04		13.81		3.4593285817

		733		95.2		3.811985		-296.6309																		3.97		-296.6309		12.09		3.04		13.75		3.4641279293

		734		95.4		3.792585		-294.6777																		3.95		-294.6777		12.03		3.05		13.69		3.4690812657

		735		95.6		3.773186		-294.9219																		3.93		-294.9219		11.97		3.05		13.40		3.4106968591

		736		95.8		3.753787		-293.9453																		3.91		-293.9453		11.91		3.05		13.58		3.476298406

		737		96		3.724688		-292.7246																		3.88		-292.7246		11.85		3.05		13.52		3.4815120836

		738		96.2		3.705288		-291.5039																		3.86		-291.5039		11.80		3.06		13.46		3.4868437911

		739		96.4		3.685889		-291.748																		3.84		-291.748		11.74		3.06		13.16		3.427394066

		740		96.6		3.666489		-290.5273																		3.82		-290.5273		11.68		3.06		13.34		3.494773781

		741		96.8		3.63739		-289.7949																		3.80		-289.7949		11.62		3.06		13.29		3.5003654517

		742		97		3.617991		-288.5742																		3.77		-288.5742		11.56		3.07		13.23		3.506088914

		743		97.2		3.598591		-287.5977																		3.75		-287.5977		11.51		3.07		12.93		3.4455703267

		744		97.4		3.579192		-287.1094																		3.73		-287.1094		11.45		3.07		12.88		3.4481161767

		745		97.6		3.559793		-286.6211																		3.71		-286.6211		11.39		3.07		12.82		3.450714906

		746		97.8		3.540393		-285.1563																		3.69		-285.1563		11.34		3.07		13.00		3.5208363319

		747		98		3.511294		-284.668																		3.67		-284.668		11.28		3.07		12.94		3.5270673268

		748		98.2		3.491894		-283.2031																		3.65		-283.2031		11.22		3.08		12.89		3.5334422346

		749		98.4		3.472495		-282.959																		3.63		-282.959		11.17		3.08		12.59		3.4712219782

		750		98.6		3.453096		-281.7383																		3.61		-281.7383		11.11		3.08		12.54		3.474292445

		751		98.8		3.433696		-281.0059																		3.59		-281.0059		11.05		3.08		12.48		3.4774369247

		752		99		3.414297		-280.7617																		3.57		-280.7617		11.00		3.08		12.42		3.4806364605

		753		99.2		3.394897		-279.2969																		3.55		-279.2969		10.94		3.08		12.37		3.4839393568

		754		99.4		3.375498		-278.3203																		3.53		-278.3203		10.89		3.09		12.55		3.5579396676

		755		99.6		3.346399		-277.3438																		3.51		-277.3438		10.83		3.09		12.26		3.4940531231

		756		99.8		3.336699		-276.3672																		3.49		-276.3672		10.78		3.09		12.44		3.5691236358

		757		100		3.3076		-275.3906																		3.47		-275.3906		10.72		3.09		11.91		3.4328456541

		758		100.2		3.2979		-274.4141																		3.44		-274.4141		10.67		3.10		12.57		3.6498481392

		759		100.4		3.259102		-273.1934																		3.43		-273.1934		10.61		3.10		11.80		3.4430340032

		760		100.6		3.259102		-272.9492																		3.40		-272.9492		10.56		3.10		12.22		3.5895831483

		761		100.8		3.230002		-271.2402																		3.39		-271.2402		10.50		3.10		11.45		3.3770062561

		762		101		3.220303		-270.752																		3.37		-270.752		10.45		3.10		11.87		3.5214099884

		763		101.2		3.200903		-269.2871																		3.36		-269.2871		10.39		3.10		11.58		3.4514994203

		764		101.4		3.181504		-268.3105																		3.34		-268.3105		10.34		3.10		11.77		3.5267735027

		765		101.6		3.162104		-267.334																		3.32		-267.334		10.29		3.10		11.71		3.5312993026

		766		101.8		3.142705		-266.3574																		3.30		-266.3574		10.23		3.10		11.66		3.5359450116

		767		102		3.123306		-265.3809																		3.28		-265.3809		10.18		3.11		11.61		3.5407052759

		768		102.2		3.103906		-263.916																		3.26		-263.916		10.13		3.11		11.55		3.5456121145

		769		102.4		3.084507		-263.4277																		3.24		-263.4277		10.08		3.11		11.50		3.5506157988

		770		102.6		3.065107		-261.7188																		3.22		-261.7188		10.02		3.11		11.21		3.4784461675

		771		102.8		3.055408		-260.7422																		3.20		-260.7422		9.97		3.11		11.40		3.5574622836

		772		103		3.026309		-259.7656																		3.19		-259.7656		9.92		3.11		11.11		3.4846524232

		773		103.2		3.016609		-258.7891																		3.17		-258.7891		9.87		3.11		11.29		3.5647167897

		774		103.4		2.99721		-258.0566																		3.15		-258.0566		9.82		3.11		11.01		3.4912392209

		775		103.6		2.97781		-257.3242																		3.13		-257.3242		9.77		3.12		11.19		3.5723390131

		776		103.8		2.958411		-255.8594																		3.11		-255.8594		9.71		3.12		11.14		3.5781980608

		777		104		2.939011		-254.6387																		3.10		-254.6387		9.66		3.12		10.85		3.5036913888

		778		104.2		2.929312		-253.1738																		3.08		-253.1738		9.61		3.12		10.80		3.5056771865

		779		104.4		2.909912		-252.1973																		3.06		-252.1973		9.56		3.12		10.75		3.5077312789

		780		104.6		2.890513		-251.2207																		3.05		-251.2207		9.51		3.12		10.94		3.5916780947

		781		104.8		2.871113		-250.2441																		3.03		-250.2441		9.46		3.13		10.89		3.5981846707

		782		105		2.851714		-249.0234																		3.01		-249.0234		9.41		3.13		10.84		3.6048731089

		783		105.2		2.832314		-248.291																		2.99		-248.291		9.36		3.13		10.55		3.5282768967

		784		105.4		2.822615		-247.5586																		2.98		-247.5586		9.31		3.13		10.26		3.4471669062

		785		105.6		2.812915		-245.8496																		2.95		-245.8496		9.26		3.15		11.64		3.952651011

		786		105.8		2.735317		-244.873																		2.88		-244.873		9.22		3.20		13.73		4.7618423587

		787		106		2.63832		-243.8965																		2.84		-243.8965		9.17		3.23		12.26		4.3131899412

		788		106.2		2.686819		-242.6758																		2.85		-242.6758		9.12		3.20		8.64		3.0343788949

		789		106.4		2.754717		-241.6992																		2.88		-241.6992		9.07		3.15		6.69		2.3233338774

		790		106.6		2.735317		-240.9668																		2.89		-240.9668		9.02		3.12		8.31		2.8746659161

		791		106.8		2.715918		-239.7461																		2.87		-239.7461		8.97		3.13		10.40		3.62270618

		792		107		2.696518		-238.2813																		2.85		-238.2813		8.93		3.13		10.35		3.6306612824

		793		107.2		2.677119		-237.3047																		2.84		-237.3047		8.88		3.13		10.07		3.5508122047

		794		107.4		2.667419		-236.5723																		2.82		-236.5723		8.83		3.13		9.78		3.4661062261

		795		107.6		2.65772		-235.3516																		2.81		-235.3516		8.78		3.13		9.97		3.5540507655

		796		107.8		2.628621		-234.1309																		2.79		-234.1309		8.74		3.14		10.16		3.6473286836

		797		108		2.609221		-233.1543																		2.77		-233.1543		8.69		3.14		10.12		3.656086702

		798		108.2		2.599521		-231.6895																		2.75		-231.6895		8.65		3.14		9.60		3.4838400342

		799		108.4		2.589822		-231.2012																		2.74		-231.2012		8.60		3.14		9.55		3.4834399262

		800		108.6		2.570422		-229.4922																		2.73		-229.4922		8.55		3.14		9.74		3.5745165424

		801		108.8		2.551023		-228.7598																		2.71		-228.7598		8.51		3.14		9.93		3.6711244358

		802		109		2.531624		-227.5391																		2.69		-227.5391		8.46		3.15		9.65		3.5879160292

		803		109.2		2.521924		-226.0742																		2.68		-226.0742		8.42		3.14		9.37		3.4995884918

		804		109.4		2.512224		-225.8301																		2.66		-225.8301		8.37		3.14		9.32		3.4996564213

		805		109.6		2.492825		-224.6094																		2.65		-224.6094		8.33		3.14		9.52		3.5938796676

		806		109.8		2.473425		-223.1445																		2.63		-223.1445		8.28		3.15		9.47		3.5990216926

		807		110		2.463726		-222.6563																		2.62		-222.6563		8.24		3.15		9.43		3.6042838146

		808		110.2		2.444326		-221.1914																		2.60		-221.1914		8.19		3.15		9.15		3.5138795856

		809		110.4		2.434626		-220.2148																		2.59		-220.2148		8.15		3.15		9.34		3.6107695371

		810		110.6		2.415227		-219.4824																		2.57		-219.4824		8.11		3.15		9.06		3.519508476

		811		110.8		2.405527		-218.2617																		2.56		-218.2617		8.06		3.15		9.25		3.6176792096

		812		111		2.386128		-217.2852																		2.54		-217.2852		8.02		3.16		9.21		3.6236266344

		813		111.2		2.366729		-216.5527																		2.52		-216.5527		7.98		3.16		9.16		3.6297082363

		814		111.4		2.357029		-215.8203																		2.51		-215.8203		7.93		3.16		8.88		3.5366142369

		815		111.6		2.347329		-214.8438																		2.50		-214.8438		7.89		3.16		8.84		3.5377574813

		816		111.8		2.32793		-213.8672																		2.48		-213.8672		7.85		3.16		9.04		3.6393515916

		817		112		2.30853		-212.6465																		2.47		-212.6465		7.81		3.16		8.99		3.645986501

		818		112.2		2.298831		-211.6699																		2.45		-211.6699		7.76		3.16		8.71		3.5511086342

		819		112.4		2.289131		-211.1816																		2.44		-211.1816		7.72		3.16		8.43		3.4506843761

		820		112.6		2.279431		-209.7168																		2.43		-209.7168		7.68		3.16		8.63		3.5496134821

		821		112.8		2.260032		-208.7402																		2.42		-208.7402		7.64		3.16		8.59		3.5513692519

		822		113		2.250332		-208.0078																		2.40		-208.0078		7.60		3.16		8.78		3.6569614851

		823		113.2		2.230932		-206.2988																		2.39		-206.2988		7.55		3.16		8.51		3.5600144325

		824		113.4		2.221233		-205.5664																		2.38		-205.5664		7.51		3.16		8.46		3.562124997

		825		113.6		2.211533		-204.834																		2.36		-204.834		7.47		3.16		8.42		3.5643097687

		826		113.8		2.192134		-204.1016																		2.35		-204.1016		7.43		3.16		8.38		3.5666022675

		827		114		2.182434		-202.3926																		2.33		-202.3926		7.39		3.17		8.58		3.675841603

		828		114.2		2.163035		-201.416																		2.32		-201.416		7.35		3.17		8.30		3.5765952759

		829		114.4		2.153335		-200.6836																		2.31		-200.6836		7.31		3.17		8.50		3.6874431481

		830		114.6		2.133935		-199.2188																		2.29		-199.2188		7.27		3.17		8.22		3.5871833576

		831		114.8		2.124236		-198.2422																		2.28		-198.2422		7.23		3.18		8.42		3.6997381919

		832		115		2.104836		-197.2656																		2.26		-197.2656		7.19		3.18		8.14		3.5984207447

		833		115.2		2.095137		-196.0449																		2.25		-196.0449		7.15		3.18		8.10		3.6017275265

		834		115.4		2.085437		-195.0684																		2.24		-195.0684		7.11		3.18		8.07		3.6051373886

		835		115.6		2.066038		-194.0918																		2.22		-194.0918		7.08		3.18		8.03		3.6086972953

		836		115.8		2.056338		-193.1152																		2.21		-193.1152		7.04		3.18		7.99		3.6123760851

		837		116		2.046638		-192.3828																		2.20		-192.3828		7.00		3.18		7.71		3.5028802031

		838		116.2		2.036938		-191.1621																		2.19		-191.1621		6.96		3.18		7.91		3.614762674

		839		116.4		2.017539		-189.9414																		2.18		-189.9414		6.92		3.18		7.87		3.618829392

		840		116.6		2.007839		-189.4531																		2.16		-189.4531		6.88		3.18		7.84		3.6229780081

		841		116.8		1.99814		-188.4766																		2.15		-188.4766		6.85		3.18		7.56		3.5114258281

		842		117		1.98844		-187.2559																		2.14		-187.2559		6.81		3.18		7.76		3.6262597267

		843		117.2		1.969041		-186.0352																		2.13		-186.0352		6.77		3.18		7.72		3.6308678272

		844		117.4		1.959341		-185.5469																		2.11		-185.5469		6.74		3.19		7.69		3.6355668985

		845		117.6		1.949641		-184.5703																		2.10		-184.5703		6.70		3.19		7.65		3.6404167574

		846		117.8		1.930242		-183.1055																		2.09		-183.1055		6.66		3.19		7.61		3.6454669569

		847		118		1.920542		-182.373																		2.07		-182.373		6.63		3.20		7.81		3.7710589476

		848		118.2		1.901143		-180.9082																		2.06		-180.9082		6.59		3.19		7.30		3.5407766066

		849		118.4		1.901143		-179.9316																		2.05		-179.9316		6.55		3.20		7.51		3.6615949248

		850		118.6		1.881743		-179.1992																		2.04		-179.1992		6.52		3.20		7.23		3.544948399

		851		118.8		1.872043		-177.9785																		2.03		-177.9785		6.48		3.20		7.43		3.6673229469

		852		119		1.862344		-177.2461																		2.02		-177.2461		6.45		3.19		6.92		3.42623415

		853		119.2		1.862344		-176.2695																		2.01		-176.2695		6.41		3.18		6.89		3.419773769

		854		119.4		1.852644		-174.3164																		2.01		-174.3164		6.38		3.17		6.62		3.2897609682

		855		119.6		1.852644		-173.8281																		2.00		-173.8281		6.34		3.16		6.82		3.4016841758

		856		119.8		1.842944		-173.0957																		2.00		-173.0957		6.31		3.15		6.55		3.2711217068

		857		120		1.842944		-171.6309																		1.99		-171.6309		6.27		3.15		6.75		3.3837362044

		858		120.2		1.833245		-170.6543																		1.99		-170.6543		6.24		3.13		6.48		3.2527533196

		859		120.4		1.833245		-169.9219																		1.99		-169.9219		6.21		3.13		6.68		3.3660427852

		860		120.6		1.823545		-168.7012																		1.98		-168.7012		6.17		3.11		6.41		3.2345999896

		861		120.8		1.823545		-168.457																		1.98		-168.457		6.14		3.11		6.61		3.3485352168

		862		121		1.813845		-166.5039																		1.97		-166.5039		6.11		3.10		6.34		3.2166276057

		863		121.2		1.813845		-166.0156																		1.97		-166.0156		6.07		3.09		6.55		3.3313143701

		864		121.4		1.804145		-165.2832																		1.96		-165.2832		6.04		3.08		6.52		3.3254684765

		865		121.6		1.794446		-164.3066																		1.95		-164.3066		6.01		3.08		6.48		3.3196964439

		866		121.8		1.794446		-163.5742																		1.95		-163.5742		5.97		3.07		6.45		3.3139613201

		867		122		1.784746		-162.5977																		1.94		-162.5977		5.94		3.06		6.42		3.3083018464

		868		122.2		1.775046		-161.8652																		1.93		-161.8652		5.91		3.06		6.62		3.4313682075

		869		122.4		1.765347		-160.8887																		1.92		-160.8887		5.88		3.06		6.35		3.3026251025

		870		122.6		1.765347		-159.4238																		1.91		-159.4238		5.85		3.05		6.56		3.4269701318

		871		122.8		1.745947		-158.4473																		1.91		-158.4473		5.81		3.05		6.29		3.2973903907

		872		123		1.745947		-157.7148																		1.90		-157.7148		5.78		3.05		6.50		3.4229351364

		873		123.2		1.736248		-156.7383																		1.89		-156.7383		5.75		3.04		6.23		3.2924011417

		874		123.4		1.726548		-156.0059																		1.88		-156.0059		5.72		3.04		6.43		3.4191935048

		875		123.6		1.716848		-155.2734																		1.87		-155.2734		5.69		3.04		6.40		3.420381001

		876		123.8		1.707148		-154.541																		1.86		-154.541		5.66		3.04		6.37		3.4216325937

		877		124		1.697449		-153.5645																		1.85		-153.5645		5.63		3.04		6.34		3.4230159525

		878		124.2		1.687749		-152.832																		1.84		-152.832		5.60		3.04		6.55		3.5597419816

		879		124.4		1.66835		-151.8555																		1.83		-151.8555		5.57		3.05		6.52		3.5683801647

		880		124.6		1.65865		-150.8789																		1.81		-150.8789		5.54		3.05		6.49		3.5772357246

		881		124.8		1.64895		-149.6582																		1.80		-149.6582		5.51		3.05		6.22		3.4481346434

		882		125		1.639251		-149.1699																		1.79		-149.1699		5.48		3.06		6.43		3.5891677

		883		125.2		1.619851		-148.4375																		1.78		-148.4375		5.45		3.06		6.40		3.5986262005

		884		125.4		1.610151		-147.7051																		1.77		-147.7051		5.42		3.07		6.37		3.6083062873

		885		125.6		1.600452		-146.7285																		1.76		-146.7285		5.39		3.07		6.10		3.4761439335

		886		125.8		1.590752		-145.9961																		1.75		-145.9961		5.36		3.07		6.07		3.4787817784

		887		126		1.581052		-145.2637																		1.73		-145.2637		5.33		3.08		6.28		3.6252311469

		888		126.2		1.561653		-144.7754																		1.72		-144.7754		5.30		3.08		6.25		3.6357067482

		889		126.4		1.551953		-143.5547																		1.71		-143.5547		5.27		3.09		6.22		3.6464841164

		890		126.6		1.542253		-142.8223																		1.69		-142.8223		5.24		3.10		6.20		3.6575125131

		891		126.8		1.522854		-142.0898																		1.68		-142.0898		5.22		3.10		6.17		3.668797744

		892		127		1.513154		-140.8691																		1.67		-140.8691		5.19		3.11		6.14		3.6803888862

		893		127.2		1.503455		-140.3809																		1.66		-140.3809		5.16		3.11		5.87		3.5416986814

		894		127.4		1.493755		-139.1602																		1.65		-139.1602		5.13		3.12		6.08		3.6971537312

		895		127.6		1.474355		-138.6719																		1.63		-138.6719		5.11		3.13		6.06		3.7095069437

		896		127.8		1.464656		-137.9395																		1.62		-137.9395		5.08		3.14		6.03		3.7221478768

		897		128		1.454956		-137.4512																		1.61		-137.4512		5.05		3.14		5.76		3.5798800516

		898		128.2		1.445256		-136.7188																		1.60		-136.7188		5.02		3.14		5.74		3.5845459846

		899		128.4		1.435557		-135.498																		1.59		-135.498		5.00		3.14		5.71		3.5894223319

		900		128.6		1.425857		-135.2539																		1.58		-135.2539		4.97		3.14		5.68		3.5943894008

		901		128.8		1.416157		-134.2773																		1.57		-134.2773		4.94		3.15		5.89		3.7585954987

		902		129		1.396758		-133.3008																		1.56		-133.3008		4.92		3.15		5.63		3.6123640966

		903		129.2		1.396758		-132.3242																		1.55		-132.3242		4.89		3.16		5.60		3.617956964

		904		129.4		1.387058		-132.0801																		1.54		-132.0801		4.86		3.15		5.34		3.461896893

		905		129.6		1.377358		-131.3477																		1.53		-131.3477		4.84		3.16		5.55		3.6218575852

		906		129.8		1.367659		-130.6152																		1.52		-130.6152		4.81		3.16		5.52		3.6278304122

		907		130		1.357959		-129.8828																		1.51		-129.8828		4.78		3.16		5.50		3.6339766404

		908		130.2		1.348259		-129.3945																		1.51		-129.3945		4.76		3.16		5.23		3.4746575641

		909		130.4		1.348259		-128.6621																		1.50		-128.6621		4.73		3.16		5.45		3.6388606628

		910		130.6		1.32886		-127.6855																		1.49		-127.6855		4.71		3.17		5.42		3.6454812581

		911		130.8		1.31916		-126.709																		1.47		-126.709		4.68		3.18		5.63		3.8216067213

		912		131		1.30946		-125.9766																		1.46		-125.9766		4.66		3.18		5.37		3.6674302673

		913		131.2		1.299761		-125.7324																		1.46		-125.7324		4.63		3.18		5.11		3.5034447187

		914		131.4		1.299761		-124.5117																		1.45		-124.5117		4.61		3.17		5.08		3.5019558783

		915		131.6		1.290061		-124.2676																		1.44		-124.2676		4.58		3.18		5.30		3.6732288653

		916		131.8		1.270662		-123.291																		1.43		-123.291		4.56		3.18		5.27		3.6809500317

		917		132		1.270662		-122.8027																		1.42		-122.8027		4.53		3.19		5.25		3.6888451579

		918		132.2		1.260962		-122.8027																		1.42		-122.8027		4.51		3.18		4.98		3.5205215796

		919		132.4		1.251262		-121.3379																		1.41		-121.3379		4.49		3.19		5.20		3.6966718154

		920		132.6		1.241562		-120.6055																		1.40		-120.6055		4.46		3.19		5.17		3.7051194728

		921		132.8		1.231863		-120.1172																		1.39		-120.1172		4.44		3.20		5.15		3.7137733862

		922		133		1.222163		-119.3848																		1.38		-119.3848		4.41		3.20		5.13		3.7226555661

		923		133.2		1.212463		-118.8965																		1.37		-118.8965		4.39		3.20		4.87		3.5495027646

		924		133.4		1.212463		-117.9199																		1.36		-117.9199		4.37		3.20		4.84		3.5490853745

		925		133.6		1.202764		-117.1875																		1.36		-117.1875		4.34		3.20		4.82		3.5487899435

		926		133.8		1.193064		-116.6992																		1.35		-116.6992		4.32		3.20		5.03		3.7334355858

		927		134		1.183364		-116.2109																		1.34		-116.2109		4.30		3.21		5.01		3.7431920519

		928		134.2		1.173665		-115.2344																		1.33		-115.2344		4.27		3.21		4.75		3.5656255679

		929		134.4		1.173665		-114.9902																		1.33		-114.9902		4.25		3.21		4.73		3.5657351843

		930		134.6		1.163965		-114.2578																		1.32		-114.2578		4.23		3.21		4.70		3.565976416

		931		134.8		1.154265		-114.0137																		1.31		-114.0137		4.21		3.21		4.92		3.756632345

		932		135		1.144565		-113.0371																		1.30		-113.0371		4.18		3.22		4.90		3.7673228097

		933		135.2		1.134866		-112.0605																		1.29		-112.0605		4.16		3.22		4.64		3.5850400707

		934		135.4		1.134866		-112.0605																		1.29		-112.0605		4.14		3.22		4.61		3.5857059715

		935		135.6		1.125166		-111.084																		1.28		-111.084		4.12		3.22		4.59		3.5865512374

		936		135.8		1.115466		-110.1074																		1.27		-110.1074		4.09		3.22		4.81		3.7837813872

		937		136		1.105767		-109.6191																		1.26		-109.6191		4.07		3.22		4.55		3.5977727474

		938		136.2		1.105767		-109.375																		1.26		-109.375		4.05		3.22		4.53		3.5989466351

		939		136.4		1.096067		-108.6426																		1.25		-108.6426		4.03		3.22		4.50		3.6002702922

		940		136.6		1.086367		-108.1543																		1.24		-108.1543		4.01		3.23		4.72		3.8025663621

		941		136.8		1.076667		-107.1777																		1.23		-107.1777		3.99		3.23		4.46		3.6126693339

		942		137		1.076667		-106.4453																		1.23		-106.4453		3.96		3.23		4.44		3.6144064724

		943		137.2		1.066968		-106.2012																		1.22		-106.2012		3.94		3.23		4.42		3.6162220054

		944		137.4		1.057268		-105.7129																		1.22		-105.7129		3.92		3.23		4.40		3.6181372007

		945		137.6		1.057268		-105.2246																		1.21		-105.2246		3.90		3.23		4.38		3.6201749277

		946		137.8		1.047568		-104.4922																		1.21		-104.4922		3.88		3.22		4.12		3.415455051

		947		138		1.047568		-104.248																		1.20		-104.248		3.86		3.22		4.34		3.6147682243

		948		138.2		1.037869		-103.2715																		1.19		-103.2715		3.84		3.22		4.31		3.6171212091

		949		138.4		1.028169		-102.7832																		1.19		-102.7832		3.82		3.22		4.29		3.6195821592

		950		138.6		1.028169		-101.8066																		1.18		-101.8066		3.80		3.22		4.27		3.6222574124

		951		138.8		1.018469		-101.5625																		1.17		-101.5625		3.78		3.22		4.25		3.624960951

		952		139		1.00877		-101.0742																		1.17		-101.0742		3.76		3.22		4.23		3.6277991368

		953		139.2		1.00877		-100.3418																		1.16		-100.3418		3.74		3.22		4.21		3.6307996004

		954		139.4		0.9990698		-99.85352																		1.16		-99.85352		3.72		3.21		3.96		3.4183534072

		955		139.6		0.9990698		-99.12109																		1.15		-99.12109		3.70		3.21		4.17		3.6269890882

		956		139.8		0.9893701		-99.12109																		1.15		-99.12109		3.68		3.21		3.92		3.4128379932

		957		140		0.9893701		-98.38867																		1.14		-98.38867		3.66		3.21		4.13		3.6233436975

		958		140.2		0.9796704		-97.65625																		1.14		-97.65625		3.64		3.20		3.88		3.4076250138

		959		140.4		0.9796704		-97.41211																		1.13		-97.41211		3.62		3.20		4.10		3.6200781922

		960		140.6		0.9699707		-96.67969																		1.13		-96.67969		3.60		3.19		3.84		3.4026686328

		961		140.8		0.9699707		-95.94727																		1.12		-95.94727		3.58		3.19		4.06		3.6171915021

		962		141		0.960271		-95.21484																		1.12		-95.21484		3.56		3.19		3.80		3.3981501466

		963		141.2		0.960271		-94.72656																		1.11		-94.72656		3.54		3.19		4.02		3.6147374519

		964		141.4		0.9505713		-94.48242																		1.11		-94.48242		3.53		3.18		3.76		3.3939049007

		965		141.6		0.9505713		-93.75																		1.10		-93.75		3.51		3.18		3.98		3.612550279

		966		141.8		0.9408716		-93.26172																		1.10		-93.26172		3.49		3.17		3.73		3.3899845526

		967		142		0.9408716		-93.26172																		1.09		-93.26172		3.47		3.18		3.95		3.6106370907

		968		142.2		0.9311719		-92.77344																		1.09		-92.77344		3.45		3.17		3.69		3.3861736768

		969		142.4		0.9311719		-92.04102																		1.08		-92.04102		3.43		3.17		3.91		3.6090076235

		970		142.6		0.9214721		-91.30859																		1.08		-91.30859		3.41		3.16		3.65		3.3827942684

		971		142.8		0.9214721		-90.82031																		1.07		-90.82031		3.40		3.16		3.87		3.6078469899

		972		143		0.9117724		-90.57617																		1.07		-90.57617		3.38		3.17		3.85		3.612814444

		973		143.2		0.9020727		-89.35547																		1.06		-89.35547		3.36		3.17		3.84		3.6180750537

		974		143.4		0.9020727		-89.35547																		1.06		-89.35547		3.34		3.16		3.58		3.3874154665

		975		143.6		0.9020727		-88.86719																		1.05		-88.86719		3.33		3.16		3.56		3.3810251878

		976		143.8		0.892373		-88.62305																		1.05		-88.62305		3.31		3.16		3.78		3.6120443447

		977		144		0.8826733		-88.37891																		1.04		-88.37891		3.29		3.16		3.77		3.6175858488

		978		144.2		0.8826733		-87.1582																		1.04		-87.1582		3.27		3.15		3.51		3.383036034

		979		144.4		0.8826733		-86.66992																		1.03		-86.66992		3.26		3.15		3.49		3.3769370498

		980		144.6		0.8729736		-86.42578																		1.03		-86.42578		3.24		3.15		3.71		3.6127176628

		981		144.8		0.8632739		-85.69336																		1.02		-85.69336		3.22		3.15		3.70		3.6188944693

		982		145		0.8632739		-85.20508																		1.02		-85.20508		3.20		3.16		3.68		3.6252461853

		983		145.2		0.8535742		-84.47266																		1.01		-84.47266		3.19		3.15		3.43		3.3852556528

		984		145.4		0.8535742		-84.47266																		1.01		-84.47266		3.17		3.15		3.65		3.6267863071

		985		145.6		0.8438745		-83.98438																		1.00		-83.98438		3.15		3.16		3.63		3.6335363266

		986		145.8		0.8341748		-83.25195																		0.99		-83.25195		3.14		3.16		3.61		3.640521918

		987		146		0.8341748		-83.49609																		0.99		-83.49609		3.12		3.17		3.60		3.6475496177

		988		146.2		0.8244751		-83.00781																		0.98		-83.00781		3.10		3.17		3.58		3.654769813

		989		146.4		0.8147754		-82.27539																		0.97		-82.27539		3.09		3.17		3.56		3.6622365245

		990		146.6		0.8147754		-81.78711																		0.97		-81.78711		3.07		3.17		3.31		3.4125214912

		991		146.8		0.8147754		-81.29883																		0.97		-81.29883		3.06		3.16		3.29		3.4072067539

		992		147		0.8050756		-80.81055																		0.96		-80.81055		3.04		3.17		3.51		3.6610358635

		993		147.2		0.7953759		-80.07813																		0.95		-80.07813		3.02		3.17		3.50		3.6691579208

		994		147.4		0.7953759		-80.07813																		0.95		-80.07813		3.01		3.18		3.48		3.6773881655

		995		147.6		0.7856762		-79.10156																		0.94		-79.10156		2.99		3.18		3.47		3.6859418012

		996		147.8		0.7759765		-79.10156																		0.93		-79.10156		2.98		3.19		3.45		3.6946138511

		997		148		0.7759765		-79.10156																		0.93		-79.10156		2.96		3.19		3.44		3.7034067911

		998		148.2		0.7662768		-77.88086																		0.92		-77.88086		2.94		3.20		3.42		3.7125881686

		999		148.4		0.7565771		-77.39258																		0.91		-77.39258		2.93		3.20		3.40		3.7220060959

		1000		148.6		0.7565771		-77.14844																		0.91		-77.14844		2.91		3.21		3.39		3.7316118699

		1001		148.8		0.7468774		-76.41602																		0.91		-76.41602		2.90		3.20		3.14		3.4654908425

		1002		149		0.7468774		-76.66016																		0.90		-76.66016		2.88		3.21		3.36		3.7380147277

		1003		149.2		0.7371777		-75.92773																		0.90		-75.92773		2.87		3.20		3.11		3.4691430814

		1004		149.4		0.7371777		-74.95117																		0.89		-74.95117		2.85		3.21		3.33		3.7450516718

		1005		149.6		0.727478		-75.19531																		0.89		-75.19531		2.84		3.21		3.08		3.4734266019

		1006		149.8		0.727478		-74.95117																		0.88		-74.95117		2.82		3.21		3.30		3.7524104791

		1007		150		0.7177783		-74.21875																		0.88		-74.21875		2.81		3.21		3.05		3.4780279376

		1008		150.2		0.7177783		-73.97461																		0.87		-73.97461		2.79		3.21		3.27		3.7603826882

		1009		150.4		0.7080786		-73.24219																		0.87		-73.24219		2.78		3.21		3.02		3.4831832161

		1010		150.6		0.7080786		-72.99805																		0.86		-72.99805		2.77		3.22		3.24		3.7689890578

		1011		150.8		0.6983789		-72.99805																		0.85		-72.99805		2.75		3.22		3.23		3.7805422351

		1012		151		0.6886792		-71.77734																		0.85		-71.77734		2.74		3.23		3.21		3.7925601102

		1013		151.2		0.6886792		-71.28906																		0.84		-71.28906		2.72		3.24		3.20		3.8048791141

		1014		151.4		0.6789795		-71.77734																		0.84		-71.77734		2.71		3.23		2.95		3.5185667636

		1015		151.6		0.6789795		-71.28906																		0.83		-71.28906		2.69		3.24		3.17		3.8150705737

		1016		151.8		0.6692798		-70.3125																		0.83		-70.3125		2.68		3.24		2.92		3.525796065

		1017		152		0.6692798		-70.3125																		0.82		-70.3125		2.67		3.25		3.14		3.826097538

		1018		152.2		0.6595801		-69.82422																		0.82		-69.82422		2.65		3.24		2.89		3.5335550865

		1019		152.4		0.6595801		-69.58008																		0.81		-69.58008		2.64		3.24		2.88		3.5306033788

		1020		152.6		0.6595801		-69.33594																		0.81		-69.33594		2.62		3.23		2.86		3.5276914931

		1021		152.8		0.6498803		-68.84766																		0.81		-68.84766		2.61		3.23		2.85		3.5248741178

		1022		153		0.6498803		-68.35938																		0.80		-68.35938		2.60		3.24		3.07		3.8329227385

		1023		153.2		0.6401806		-67.62695																		0.80		-67.62695		2.58		3.24		2.82		3.5338472002

		1024		153.4		0.6401806		-67.38281																		0.80		-67.38281		2.57		3.23		2.81		3.5313773162

																										stop		stop		stop		stop		stop		stop
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