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Z/y* Production at Tevatron

\s = 1960 GeV
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* Measure at high Q?, large and

small x
.+ At1.96TeV,Y ~3.0, x~10°

. Q'~M 0.2

(q»)
o Pagonglongnttgn Fgcti%n X

* Cover some area not covered by jets 0.1
* Smaller systematics than jets

e Reach larger x =x -x_than fixed 0 S S
Lo -3 -2 -1 0 1 2 3
target experiment Y
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NNLO Theoretical

* Help us better
understand parton
distribution functions

do /dY

* Provide a method to
test NNLO theoretical
calculation

 Test PDF at high Q°
(~91%) and higher X
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Calculation
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* Calculation based on Anastasiou, Phys Rev D 69 094008(2004)
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Measurement Strategies

Differential cross section:

Strategies:
do(Z/y"—e"e’) N;—B, for divel
= ® Look for di-electron events
dy A(eA) L

* Determine number of Z and

Drell-Yan events from electrons
A: boson acc.:e.ptance * Estimate background
€: boson efficiency
Z’: Integrated luminosity * Determine Z and Drell-Yan
N: Z/y* events selection efficiency from single
B: Background electron cut efficiencies
i: boson rapidity bin * Determine acceptance using

Monte Carlo simulation
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z/y* be'e"Events Selection

PT(e2

PT(el)

Hadronic recoil
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* Total integrated luminosity:
337pb”

* look for events with two good
high P_electrons:

. PelT > 15 GeV, PezT > 25 GeV

* With two track matching in
central and at least one track
matching in forward

* Z/y* invariant mass window
71<M_< 111 GeV

* Bin events in boson rapidity
bins:
E+P,

E-P,

1

*

2

Y

Zly In
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Background Distribution

Events/ 1 GeV

* Main background sources:
* Di-jets, jet fakes electron
* W+jets, jet fakes electron

* Determine background ratio
within mass window from fitting
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Z/y Rapidity
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Single Electron Cut Efficiencies

Use Z=e" e events: Track matching Efficiency
Tag electron: passes _ .- a._ o 1
all quality cuts L4 s - X N & LS E g o] cﬂ%‘?‘??ﬂxf%????% o
'l N N 0_9 — oTL I T
‘ . - ool 1 ?
" ) o 08 - T o
'l “ lllg 0_7 :_ &5 lﬁ 5‘3&
; , >0 T T 3h
! ' - 0.6 b l&
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' ) 0.32— h’ : ,L
N " - 9 ho :[.t [
\‘ PN 0-2 — J TT]' I. ]
N A 4 - T
0.1 -
pass T cfmnn =™ ‘l’r:)be electron: apply - l [-10em < Zpv < 10em]
(q]= Lo o b s b b P by v Iy
c— ii — the cut to be.measured —'—E_'B 2 1 0 1 > 3
NP*S LN Pass or fail cut? Detector eta

* Single electron selection efficiencies
* Electron ID efficiency (electron shower shape, ID, etc)
* Trigger efficiency
* Track matching efficiency
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z/y* EfficienciesXAcceptance Strategies

PYTHIA +
CTEQG PDFs

Fast
1mu1at10
cceptanc

Cuts

Single Electron
Efficiencies
from Data

|
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Use single electron efficiencies to
determine Boson efficiency:

* Generate Z/y* e’e events using Pythia
and CTEQ6M PDFs

* Smear electron energy and angular
distribution with fast detector simulation
code

* Determining smeared electron to PASS
or FAIL single electron efficiencies by a
flat random number generator

* Count how many Z/y* events passed
Total 10M events generated:

NumberofZ/y” passed
NumberofZ/y*generated

eA=

Central-Central : 10.640 = 0.035
Central-forward : 11.315 + 0.036
forward-forward: 2.191 + 0.017
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Data and Monte Carlo Comparison
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e Verify the boson efficiency x acceptance is correct by
comparing output distribution from Monte Carlo with data
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Sources of Systematic Uncertainties
Five major sources:

* Single Electron efficiencies measurement
* from single electron efficiencies measurement
* from background subtract method
* EM Energy Scale
* from calorimeter EM energy scale calibration
* PDFs
* from choice of different PDF sets
e Z boson P_ and vertex uncertainty

e difference between Monte Carlo and the data
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Estimate Systematics:

* From single electron efficiencies
measurement: (statistical and
correlated):

* repeat boson € XA calculation
with single electron efficiencies
varied randomly within their
ststistical error distributions

e use binomial random number
distribution

from Efficiencies

Fractional Error

Preselection Efficiency

D& Run Il Preliminary

— Statistical error on efficiencies
-Total correleated systematic error /;

Y(Z)
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Estimate Systematics: from PDFs

— EM Energy Scale

* We use CTEQ6M PDF to
determine acceptance

* CTEQG6M is determined by
20 parameters,

* Shift each paramater by
+10, total 40 PDFs

* Use 40 PDFs in Monte Carlo
generator, total 6M events
generated

e Use difference on € %A as
systematics
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Total Systematics

Fractional Error

05/26/2005

1
- Efficiency Emors
_ Background Subtraction
B CTEQEM PDF Errors
- - Energy Scale ® Z-Vertex ® Z p;
Statistical Error
1077 |- :
1D_2__ “-l ...-._-i'EI
- ) DZ Run |l Preliminary
1 | | 1 I 1 | 1 | | 1 1 1 | I | | 1 1 | | 1 1 1 I 1 | | 1
-3 -2 -1 0 1 2 3
Y(Z)
* PDFs: ~1.5% (|Y]| ~0) ~10% (|Y]|>2)
* Efficiencies ~1.2% (]Y| ~0) ~20% (|Y|>2)
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Differential Cross Section

b B
2 0.3 —— NNLO CTEQSM
'g E L JBE —— NNLO MRSTO04
“ED 25 - - NNLO Alekhin
B } e DATA D@ 04
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0.05—
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Y

* NNLO calculation based on Anastasiou Phys ReV D 69, 094008(2004) with latest PDF sets
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Conclusion

Z/y* rapidity distribution measurement at D[]

* Provide rapidity distribution over entire kinematic
region at center of mass energy of 1.96 TeV

 Test with differential cross section from NNLO with
latest MRST, CTEQ and Alekhin PDF sets

* Data agrees with NNLO calculation
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