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Overview

 Beam instrumentation and diagnostics for
LHC

—High bandwidth luminosity monitor
—design study for abort gap monitor

* PEP-I
—upgrade of transverse feedback system
—electron cloud diagnostics

* Tevatron
—abort gap monitor studies
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High Bandwidth Luminosity Monitor-

BERKELEY LAB

Instrument US-built TAN absorbers to measure and optimize the
luminosity of colliding bunch pairs with 25 nsec separation
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Instrumented TAN absorber ;
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LHC Luminosity Monitor ceeee) ‘.1\.‘

The challenge:

. High radiation environment (100
MGyl/year)

 Bunch-by-bunch capability (25 nsec
separation) with 1% resolution.

The solution:

« Segmented, multi-gap, pressurized
ArN, gas ionization chamber
constructed of rad hard materials
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Lumi R&D eeeen)

* Test single pulse chamber response
—demonstrate gas speed
—test pulse shaping electronics
—determine quadrant position sensitivity

* Improve pulse shaping electronics to
achieve 25 nsec response

* Develop 40 MHz test of full system
—verify negligible space-charge effects
—test system integration
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Single pulse response ecer)

| Booster-To-Storage Ring spur:

1.5 GeV e- at 1 Hz rate

30 psec pulse length
intensity from 1 to 1e9 e- (1e3
typical)

daily access and availability
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Electronics improvement e

BERKELEY LAB |

 Test and improve electronics on the bench

 Improvements in pulse shaping have reduced signal
width from 35 to <25 nsec (=reduced pileup)

* Bench testing allows development of 40 MHz data
acquisition for LHC operation
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40 MHz Beam Test

Use “spilled” beam
from ALS to simulate
LHC fill pattern
-generates reasonable
signals

-indeterminate source
-only 0.5 microsec spill
-limited access and
availability

Signal (mV)
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BERKELEY LAB
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PEP-ll Feedback Systems ceceed] p
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* Problem: PEP-ll transverse feedback (TFB) run at high
gains to maintain beam stability. Small closed orbit
offsets at TFB pickups can reduce effective dynamic
range of system, limiting stability at high currents.

« Solution: increase digital dynamic range from 8 to 12
bit and incorporate DC offset rejection filter.

« Our solution: use expertise in modern FPGA
technology (developed at LBL for SNS low-level RF)
to implement programmable two-tap filter. Also
incorporate transient recording capability.

two tap filter
digital bunch data> T l bunch-to-bunch DC

orbit rejection
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PEP-Il TFB Upgrade recee) ;

BERKELEY LAB

=
«Statement of work in July 04
*Funded in Oct 04 at $300k
*Design reviewed in Oct 04
Delivered and installed March
03!
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PEP-Il Electron Cloud Diagnostics .. ;
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A similar effect can be observed in the ionosphere, limiting the accuracy of GPS.
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PEP-Il Beam Pipe Transmission Expt .. ;

Hardware installed in 2.84GHz, -25dBm

Region 12 straight ) John Byrd, LBL
 solenoid field J_ ~ Uli Wienands, SLAC
- Digital Ron Akre, SLAC
available to vary >} Anayeor { SO Alan Fisher,SLAC
electron density HP 8560A SN Fritz Caspers, CERN

Tom Kroyer, CERN

 initial tests can run
parasitically with
operations PEP Tunnel
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Tevatron: abort gap recee) .

BERKELEY LAB

1113 RF buckets

12x3 filled AI* Bunch length ~1600 ps
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Tevatron: abort gap studies ceecend]

Bunch 1
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LHC: Abort Gap Monitor Study ...

*Provided a design study for an LHC abort gap monitor
Funded in FY04 by LARP at 0.3 FTE

Delivered design study to LHC

*Possible use of monitor to study LHC diffusion processes

Design of an Abort Gap Monitor for the Large
Hadron Collider

J.-F. Beche, J. Byrd._ P. Denes. M. Placidi, W. Turner.,

M. Zolotorev

Lenwrence Berkeley National Laboratory, Berkeley, USA

Abstract. We present a study of an abort gap monitor for the Large Hadron Collider. This is a
critical instrument in the machine protection chain and high-accuracy specifications have been laid
out for it. We briefly discuss the different options for the monitor’s design and present experimental
results obtained using what we believe is the most suitable technique, based on a photomultiplier

with a gated microchannel plate.

meeeseesssssssssss L AWRENCE BERKELEY NATIONAL L ABORATORY S



~

Summary
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* progress made in
—LHC luminosity monitor
—PEP-Il feedback systems
—Tevatron synchrotron light diagnostics

« apply expertise in beam dynamics, RF and
microwaves, and beam instrumentation to interesting
problems in present and future high energy physics
machines

—maintain connections with accelerator operations
—Ilook for new ideas
—don’t forget where the control room is!
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