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Summary

v’ p-pbar at Vs=1.96 TeV
v peak L~ 1.7x10%2 cm2/s

v ~ 1.6 fb-! delivered
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W/Z+jets production

= W/Z+jets are signatures for
> Top pair & single top £ . &
> Higgs boson (WH, ZH) Y feeeee Y
@ Q9 _Jzeeee 3 @ 9 W‘ho
» SUSY N N
v' But large QCD production is main backgrounds
v" Knowing of cross section and kinematic properties
are essential for reliable background estimates
and test of

> pQCD at high Q2

» LO and NLO Matrix Element + Parton Showering:
modeling MC is very crucial for LHC
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Z p+ distribution

pr diiribution =|nitial state QCD radiations:

Pbar » Number of jet distributions :

B e Impact on many other channels
(ex. W/Z/ttbar +(n)jets)

» Understanding of boson (W,Z) p-
IS iImportant

At Tevatron, we use clean Z events for boson p+
v High p; region : pQCD test
v Low p; region : non-pQCD (resummation) test

v Understanding of p; distribution reduces the W mass
uncertainty (CDF Goal ~ 40 MeV, 13 MeV from W p-)

v" Deviations at high p; are sign of new physics
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D@ and CDF detectors

n=0 =1 Multi-purpose detector:
Precision tracking with SI

EM & Hadron Calorimeters
Muon Chambers

i T . : -
Muon Chambers
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Excellent muon ID and acceptance g
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Excellent tracking SLAYERS  SILCON LAYERS
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do/dE [pb/GeV]

W+ jets production (CDF 320 pb")
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W—ev) + 2 njets CDF Run Il Prelimi .
ombponlels  SORRwn] oliinay W(—ev) + jet
* CDF Dat = ! - :
ket o ::M{:’v‘]_“f o Restrict W cross section to the
2djet ”, —_—
3“,1;..“"% ets, j‘*;‘:f::’_;?lju”“‘““ measurable phase space to
" m,_._. = h:dr:n I:vél;’no UE correction Tallaal
P N 5 L0 Alogen « PYTISA minimize the model dependence
gi;gm::&: == Total ¢ normalized to Data — ET(e)>20 GeV
==
mo — —  My(W)> 20 GeV
T : ' — MET>30 GeV
: - In(e)l<1.1
— JETCLU 0.4,
R N I ~ Eq(jet) >15 GeV
Jet Transverse Energy [GeV] . |T](Jet)| < 2 O

v" Jets are corrected to the hadron level

v' Comparison with LO Alpgen ME (v2) + Pythia PS
v Normalized for each jet multiplicity

v" Agreement is good in shape
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W+=2jets (CDF 320 pb-)
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do/dM vs. M(jet, jet) do/dAR vs. AR(jet,jet)
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Comparison with LO Alpgen (v2) + Pythia in shape only
(MC have been normalized to the measured cross section)
Reasonable agreement between data and predictions
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Backgrounds & Uncertainties

—y
o

10"

102

Background Fraction on I (do/dE;)dE,
=

10—3..I|...i PPN TSI AN RTES SYENETE ATETET ATRTETE ITAAr A
0 20 40 60 80 100 120 140 160 180 200

-0.5

Relative Error on J-(do/dE.r)dE.r

] 20 40 60 80 100 120 140 160 180 200

W(—ev)+=1jet CDF Run Il Preliminary W(—ev)+=2jet CDF Run Il Preliminary
E % Total —+ WW . 10 —¥— Total —— WW :

F 5 Qch 4 Z-oee W+21Jet F—S— QCD %~ Z—ee W+22Jets
- = top ~#-  promotion . - —=— top —#— promotion
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Largely dominated by QCD
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top contribution is sizeable in
high jet multiplicity and high jet E-

Still large statistic uncertainty at high E-
Systematic uncertainty:

v Jet energy scale (~3%) is dominant
at low E;

v Uncertainty due to background
subtraction will scale with luminosity
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Nr. of Events

Data / PYTHIA
-t N Wb

Z+jet production (D@ 950 pb")

Pythia 6.319 with CTEQ6L
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Nr. of Events

Data / SHERPA

SHERPA 1.0.6 with CTEQG6L

b L. DORunil Preliminary é%::?:}g&y“&y ZIv* (—ee)+ jet
oF — Oppositely charged
i — p.(€)>25 GeV
i R — One e |n| <1.1
T T setmampiey  — Another e || <2.5
of — 70<M(ee)<100 GeV
2| — Cone jets
S H- —po(jet) > 15 GeV
i 1] — AR (jet,e)>0.5
02— ¢

Jet Multiplicity

MC samples are normalized to the total number of Z/y* in the data
Pythia tends to produce too few multi-jet events

SHERPA predictions are somewhat higher than in data

Both predictions are in agreement with data within errors
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Nr. of Events

Data/ PYTHIA

Pythia SHERPA
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103 -— — Pithia range stat & sys lﬂ 103 [ Sherpa range stat & sys
102 -06 102
10 E 10
1 | 1
50 100 150 200 250 300 350 50 100 150 200 250 300 350
P, 1 jet [GeV] p T jet[GeV]
<, r
4t & 5f
w o
2 . h I + % .
1:_++*+:' ;1.:H*q§ ' }+ T
C ] g B
L I
0.2 g5 750300 2h0 360 30 02™"50 100 150 200 250 300 350
p. T jet [GeV] p, 1" jet [GeV]
T
v" MC samples are normalized to the total number of Z/y* in the data
v Positive slope in the ratio for Pythia prediction (larger for 2nd and 3rd jets)
v SHERPA prediction is consistent with data within errors
v Also good matches between SHERPA and data for 2nd and 3rd hardest jets
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Z+jet production (D@ 950 pb")

Nr. of Events

Data / PYTHIA

Angular correlations between pairs of hard final state jets

Pythia An(jet,jet) SHERPA
400 . SV SN Clitels 9N 400 data wistat error
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v" Both predictions describe the An observed in data within errors
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Z+jet production (D@ 950 pb")

Pythia Ad(jet,jet) SHERPA
data wi/stat error
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S 200 — i o 2 200 e ot en 5 o
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A ¢ (jet,jet)

02— 95 1 15 2 25 3
A ¢ (jet,jet)
v Pythia predicts data well except at Ad=x
v SHERPA gives a very good description of data

v A previous D@ study shows a good agreement between
SHERPA and data in QCD di-jet events
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Z p+ measurement (D 960 pb)

[ Invariant mass - Z candidates(CCCC) | [ Invariant mass - Z candidates(CCEC) |
2400 éL} —— MC+QCD BKG ??ooo e~ . —— MC+QCD BKG
o200 chizindf=57.53/80 —— Data O L chi2indf=12040/80 1 —— Data
So00f- 5 S AQCDBKOonly 500l P 8 QCD BKG only
Zi00] i 2 L ¥
H 3 B I & e
Ste00| F I Soool— ( —_— )
Stao0f- N E % Z/ Y ee
‘ -
51200 51500
f 5 [} — E,(e)>25 GeV
Z 800 1 Z1000— .
s ¥ 1 F Il — Inget(€)] <1.1 (CC) or
200/ '.-’- "~ : - : <| ( )l < ( )
0k - il L. 1?'".’%**' " 0 basovonmumioatatenutetSsS \“ 1 '5 ndet e 3'2 EC
50 60 70 80 90 100 110 120 130

50 60 70 80 90 100 110 120 130

Invariant mass [GeV] Invariant mass [GeV] . 7 O < M (e e ) < 1 O O G eV / C2

I Invariant mass - Z candidates(ECEC) | [ Invariant mass - Z candidates(All) |
2 F o — MC+QCD BKG 2 F — MC+QCD BKG
Siooo[ chi2indf=95.11/80 & n I B000F— chi2indf=99.97/80 A e onty
18 oni - *
£ 1N 63901 selected events
% %000 = "
£ 800— + c - .
3l i ~5000 forward Z events
S 600 f : W
2 [ £a000[—
E [ E
3 400[ ¢t z
L Pl L 2000 . ‘]’
200 7 ] 1000 4
+ % . - "
, tsaatos® , i b et : ' ‘
T v 50 60 70 80 9 100 110 120 130

Invariant mass [GeV] Invariant mass [GeV]

v Invariant mass, M(ee), distribution (signal+background)

v' ResBos (resummation) + PHOTOS (QED radiation) MC
v' Good agreement between data and predictions
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Z p- measurement (DQ 960 pb)

Measured Z p; is smeared due to
detector resolution effects: unfold the

effects to compare with theory directly

[ Z boson p_after unfolding ]

50.09 =3 I measured data
20,08 2 + . Il uniolded data
Qoo7 +
Eto-os o DO Run II Preliminary
o -
Po.05) _
s P 5] L
30041 Statistical error only
20.03F e
0.02[—
= ——y
0.01 = —_—
o 1 1 | R T I’—1 ghiagwizy D S T T =
0 10 20 30 40 50
Zp_[GeV]

Z boson P, after unfolding

§0'09 E_ - Resbos+PHOTOS CTEQS. 1m, no small-x cor
> -

E’ooa E_ Resbos+PHOTOS CTEQS. 1m, with small-x corr|
§0.07 'E_ CC Run |l data

- -

No.06F

@ F

20.05

2

50.04 DO Run II Preliminary

2 -
=0.03
0.02

[O..

0.01

IllnITIIYII

-
-
al
|
o
w
o
-
o

v ResBos+PHOTOS (CTEQ6.1m)
describes the data well (x2/ndf=16.8/13)
v’ Z p; for y(Z)>2 will be available soon
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Summary

e CDF has a measurement of W-Hjets production
— Data with 320 pb-!
— Agreement with LO Alpgen(v2)+Pythia 1s good

* D@ has measured the Z+jets production

— Data with 950 pb!

— SHERPA prediction is consistent with data within errors
* DO has a new measurement of Z p distribution

— Data with 960 pb!

— ResBostPHOTOS MC describes the data well

— Z py for y(Z£)>2 1s expected to be available soon
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