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CDF Run Il Detector

B Silicon Tracking Detectors

B Central Drift Chambe:
B Solenoid Coil /TOF

B EM Calorimeter

[l Hadronic Calorimeter

B Muon Scintillator Counters

Central electron
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plug electron

**Plug calorimeter covers high 1 region(~ 3.6)

¢+ Silicon track covers Inl < 2.8

¢ Silicon tracking reduces background contamination
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Introduction

Feynman Diagram

el(":)

Parton momentum fraction(x)

y (Z boson rapidity)

- —— —— —— i
- - -

- Parton momentum fractions (x, ,) determine rapidity (y) of Z boson
* The measurement of high y region probes high x region
« Z boson decays to two forward electron corresponds to high y

» do/dy measurement tests PDF predictions /*r
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Data set

- Datasample : ~1.1 fb
— Inclusive single central electron trigger
— Two electron trigger (central or forward)
— Trigger efficiency measured as a function of electron E;
— Overall trigger efficiency ~ 100 %

RN S < Total trigger efficiency
Zcc:1.0

Zcp . 0.994+0.001

Zpp : 0.995+0.001
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Selection

cenitrﬁ'I

« Z selection with two central electrons : Zcc
— Kinematic selection : E; = 25 GeV , Inl<1.1

-~
g A

— Two electrons with tight and loose ID

— Opposite charge electrons required

centr&l

/

- Z selection with a central and forward electron : Zcp
— Kinematic selection : E;= 20 GeV

Inl<1.1 for central, 1.2 < Inl<2.8 for plug

— One tight central electron and one plug electron

- Z selection with two forward electrons : Zpp
— Kinematic selection : E; =25 GeV , 1.2<1Inl <2.8
— Two plug electrons
— Same side events required
— One leg must have a silicon track
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Mass and Rapidity
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CDF preliminary result
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Mass window : 66 <M < 116 GeV
Z(CC) Z(CP) Z(PP)
Events 28097 46676 16589
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Acceptance and Efficiency

— N

- Acceptance x Efficiency in rapidity

B ; zeo “* Geometric and kinematic acceptances
0_5;_ ....................................... ..................... ..................... ;EE;} .................... modeled US|ng Pyth|a MC and GEANT
7] S S A _— ___________ combined detector simulation

0.3} :

02f _________ _______ _______ '_ _________ _______________ s MC tuned to data

Acceptance x Efficiency

P SR ....... TS S - => Energy resolution and scale |
R R LR R P = Electron ID efficiency :
e I I T «
y :
!
Zcc Zcp Zpp !

Acceptance 0.113+0.001 0.239+0.001 0.100+0.001
Efficiency 0.911+0.002 0.702+0.005 0.733+0.010 ]

+ AxEisflatuptoy~2.0andnon-zerotoy ~ 2.9 by adding PW
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Silicon tracking efficiency |

-~ -

- One Silicon track required in Zpp to reduce the background
- There is a discrepancy between the data and MC silicon track
finding efficiencies
— Data/MC efficiency ratio (scale factor) as a function of Z vertex

and n
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- Scale factors applied to MC on event by event basis /’T‘
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Silicon tracking efficiency I

-~ -

- Measure the effects of the selection efficiency of requiring at
least one silicon track as a function of the boson rapidity in Zpp

« Determined from corrected MC
- Total tracking efficiency is 0.845
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Backgrounds for Z/y" : QCD

- Largest background : QCD dijets

- Magnitude obtained from fit to electron isolation distribution

— Isolation defined as energy contained in a AR=0.4 cone
around an electron minus the energy of the electron itself

— Fit isolation distribution for both signal and background

contributions

— Extrapolate the background from high Isolation tail into the

signal region

region

QCD background (%)

Zcc

0.38+0.08(stat.)+0.12(sys.)

Zcp

0.65+0.08(stat.)+0.21(sys.)

Zpp

2.62+0.22(stat.)+0.82(sys.)
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Backgrounds for Z/y

: EWK )

-  EWK background processes

— Estimated using Pythia MC

-~ T -

process Zcc Zcp Zpp Total
WW 10.320.7 11.5+0.8 1.720.1 23.4+1.1
WZ 18.0+1.2 22.7+1.5 6.3+0.4 46.9+2.0 \
ttbar inclusive 5.0+0.4 3.4:0.3 0.2+0.1 8.6+0.5
Waet 2 4+1.1 13.2+2.7 3.9+1.3 19.5+3.2 |
| Rapidity _of Y1z | ;
10 —/cc data f
= —Zcp data 5
- —Zpp data "
s | — | —Combined data ’
Ewk background :
i J Dijet background //’T\
-3 2 1 3
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Systematic study

-~

- Systematic uncertainties determined for
— Detector material modeling
— Background estimates
— Electron identification efficiencies
— Silicon tracking efficiency

3_

!
|
< Largest systematic uncertainties |
| ‘m associated with measurement of |
‘III silicon tracking efficiencies ’
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do/dy distribution |

- do/dy distribution of Z/y" (positive and negative rapidity region)

80 -
TS s N CDF Run Il preliminary
60 *4 %
—~ - * +
g 50— : # .
g I
8% | *{#
§owofoo
o[ BE<M_ <TT6 i +
| 4 Positive rapidity #
10 - = Negative rapidity * '
- no luminosity uncertainty Included e ;
C v
O0 0.|5 1I 1.|5 2I 2.|5 .‘
y

= o(y>0) :265.3+1.5(stat.)+1.5(sys.) pb |
o(y<0) :266.6+1.4(stat.)+=1.4(sys.) pb [

= No PDF or luminosity uncertainties included /—'\

= 0 of positive and negative rapidity is consistent o :
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do/dy distribution | :
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« do/dy distribution of Z/y’

- | CDF Run Il preliminary

~J
o

IIIIilIIIIIIIIEIIIIiIIII'IIII;IIII_H,I

do(y /Z)dy(Pb)
8 8 &8 8 3

3

: measured ¢ (no lum. uncertainty)
- NNLO CTEQ6.1 prediction scaled . ... .\ . ...
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= NNLO calculation with NLO CTEQ6.1 PDF
" 0 (Z—ee) : 265.9% 1.0(stat.)+1.1(sys.) pb |
= No PDF or luminosity uncertainties included /—r\
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do/dy distribution (data/theory) |

= NLO calculation with NLO MRST PDF.

| The data/theory(nlo mrst) of do/dy |

No PDF orZ'uncertainties included in data 12
- Theory prediction scaled to measured ¢ (Z) 1-15;— RN
= NNLO calculation with NLO CTEQ6.1 PDF . 11051: | L H
| The data/theory(nnlo) of do/dy | 2 - B | Uy J | ,.,‘ ‘ |
127 I TSI SRS AN
TAB Q 0'955 3 ' e
- | oo
- ”5" \ 085 —CDF Run Il preliminary
g 1'05;1;_ L | |H| -T-'_“;* e T s a
5 gesfl T Ll = NLO calculation with NLO CTEQ PDF |
0.9 E_ ‘ | The dataitheory(nlo cteq) of do/dy |
= 1.2:
085} CDF Run Il preliminary 115 | l |
L T RN I v S S T R 11 | H
y g 1.05F- ‘ ‘ } ‘._‘._.
g Sl
NNLO calculation with NLO CTEQ6.1 PDF & o 14H14 11 i
describes data best .,_gé.
lJJ%—CDF Run Il preliminary
Oct;-30, 2006~~~ Jiyeon Han (Universit 0-80 B Y Y S—"




—

Summary

We measure do/dy distribution of Zy*—e*e- upto y ~ 2.9
Total cross section = 265.9 + 1.0(stat.) = 1.1(sys.) pb
— No PDF or luminosity uncertainties included

Measured do/dy shape best matches NNLO calculation with
NLO CTEQ6.1 PDF

need to reduce the systematic uncertainty from silicon tracking
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Runl result

OxBr(y /1Z—e'e’)=252+11pb

0.05
o PDF pred|Ct|OS 80 - 0.031 0.019 0.011
70 0+ttt
LO CTEQ4 PDF .
NLO CTEQ4 PDF 35;50 .
d quark enhanced modified .540
NLO CTEQ4 PDF §30 CDF 1992-95 Data

NLO gluon resummated
calculation with CTEQ4 PDF

N
S

L
00

0.084 0.138 0.227 0.374 0.617 1.0

0.007 0.004 X,
X

x1=MZeYs'1/2
Y_-1/2
xz_Mze s

66< M., < 116 GeV/c?

LO(CTEQ4L), 29.1/27
NLO(CTEQ4M), 23.5/27
NLO(CTEQ4M-d), 21.3/27
VBP(CTEQ4M), 23.6/27

0.5 1 1.5
y

e not enough to make a distinction better PDF
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Z mass and Et distribution

- Z mass and electron Et distribution (data, MC)
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Z mass and Et distribution of Zcp

- Z mass and electron Et distribution (data, MC)

Z pt distribution I
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