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* Test perturbative QCD at high Q?
* Background for top measurements

and new Physics searches

Number of Events

* 30% - 40% uncertainty in some of
the processes (boson + HF)

CDF Run Il Preliminary (4.1 fb™)

Single T Tag o data [l WWWZZZ
[ M, = 120 GeVie? x 150 After NN Corr. [ mistags  [] Fakes
[ M, = 120 GeVic? 150 Before NN Corr. B Z+bb [ 1t
+ D 7 + e 74 uncertainty
f HIGGS search
ZH channel
ot - . .
50 100 150 200 250 300 350
M;; (GeV/c?)
2

Stefano Camarda



Latest W/Z + jets results
from CDF

New results with 4 to 6 fb’

« Z— WU + jets production cross section

W + charm production cross section
» Z+ et P_-balance

Previous results
*/Z—ee+jets PRL 100, 102001 (2008)
*W —ev + jets PRD 77, 011108(R) (2008)
*/Z+Db PRD 79, 052008 (2009)
*W+b PRL 104, 131801 (2010)
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Tevatron and CDF

* pp collisions at Vs = 1.96 TeV

* Peak instantaneous luminosity
~4x10* cm*s’

* 7.5 b’ of integrated luminosity
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CDF Detector

Tracking system

- Silicon detectors
— Drift chambers COT
1.4 T Magnetic field
Calorimeter
- Electromagnetic calorimeter
— Hadronic calorimeter
Muon detectors
- Wire chambers
- Scintillators

3 Level Trigger System
- Level 3 - ~ 100 Hz

Stefano Camarda




* +, ., :
Iy — uu + jets
Updated results with 6 fb™
Kinematic region * Important background for ZH — Il bb,

Muons SUSY MET + jets
« P_>25GeV/c * Test pQCD NLO predictions

* In] < 1.0
e 66 < Muu < 116 GeV/02 FH |

Jets Midpoint R = 0.7
- P_>30 GeV/c | |

. Y| < 2.1

CH Il

calorimeter jet”

q Z[yx

“particle jet”

Measurements are unfolded
q back to Hadron level

N “parton jet”
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Background estimation

Data driven backgrounds
(Same Charge tracks)

Z* (e u'w) + >2 jets inclusive CDF Run Il Preliminary
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* ~13000 Z + =1 jet data events in 6 fb-1
* Total backgrounds between 5%-10%
* Main background is Z+y
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Relative Uncertainty
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Systematic uncertainties

CDF Run Il Preliminary 5% t0 15% systematic uncertainties
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— Total systematic
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0.85- I piaiven backorounds
o7t e oo oacsaround * Monte Carlo backgrounds 1 — 3%
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Multiple pp interaction 1 — 6%
Primary Vertex acceptance < 1%
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Data / Theory
o O
M

IV — W + 21 jet

CDF Run Il Preliminary

Z/y*(— p'w) + 21 jet inclusive
p' > 30 GeV/e, Y| < 2.1

—o—

CDF Data L = 6.03 fb™

[] Sytematic uncertainties

_e_

NLO MCFM CTEQ6.1M
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PDF uncertainties

do/d|y[®"  [fb]

30

200,
p*' [GeV/c]

Data / Theory

CDF Run Il Preliminary

Good agreement with NLO prediction (MCFM)
corrected for non-pQCD effects
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LIV — W +

CDF Run Il Preliminary
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Good agreement with NLO prediction (MCFM)

corrected for non-pQCD effects
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Data/LO
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ZIy — ' + 2N jets

CDF Run Il Preliminary

—e— CDF Data L= 6.03 b

[] Sytematic uncertainties

—A— LO MCFM CTEQ6.1M

—o— NLO MCFM CTEQ6.1M
Corrected to hadron level
H§ = M% + p-|2—(Z), I:{sep=1 3

......... H=2u, ;0 =Hy/2

----- PDF uncertainties

Z/y*(— ') + >N jets inclusive

jet
pr 2

30 GeVi/c, |Y*'|<2.1

— jets

Good agreement between
data and NLO prediction
in 21 jet and =2 jets bins
Data suggest a ratio to LO
of ~1.4

/\

* ~130 events in =3 jets bin
* 10 events of Z+ >4 jets
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W + single ¢ Production

New results based on 4.3 fb™

* Probe s-content of proton at high Q?
g+s ~ 90% g+d ~ 10%
* Background for single-top, W + H

Event Selection g
« W — lv selected by high p_e,u + MET

- JETCLUR = 0.4 jet with E_> 20 GeV/c and

n| < 2.0

* Charm-jet identified by soft electron tagging
(SLT)) algorithm

* Exploit opposite charge correlation between

W lepton and SLT electron NOS—S5_ AjOS-5S
p O'W+CXBV(W_>ZV)= data A Lbkg
E N .
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W + charm background ‘

«10CDF Run Il Preliminary, 4.3 fo'

200_ ....................................................................................................................... QCD background is estimated
; by a fit to the MET spectrum
150
CDF Run Il Preliminary, 4.3 b’
i .E’moo - G
100} w o f 7 [ MC bkg
800 | 8 QcD
i @ Z+jets
i g 22 W+jets
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0 50 100 W boson I‘}TSCD
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Background validation in + Fake W (QCD)
OS+SS control region . W + light jets

* Drell-Yan
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W + charm result

Soft electron tagger validation

_CDF Run Il Preliminary, 4.3 fo” Main systematic uncertainties:
8 ¢ b * Q°10%

SLT tagging efficiency 8.8%
Luminosity 8.3%

PDF 8%

ISR/FSR 7%

Jet Energy Scale 6%

Fla. o i X e M A Al ]
0 5 10 15 20
soft electron P'r

Charm p_> 20 GeV/c and [n/ < 1.5
o, XBr(W—I1v)=21.1%7.1(stat)+4.6(syst) pb

NLO prediction( MCFEM ):11.07;; pb  DataandNLO in

reasonable agreement
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W + charm — u channel *

e Data (~1.8fb")
o 120F
S | [ 1Wc
: : _ @ 100 B W+LF
Previous result with 1.8 fb™" in the O [] Other
™ 8ol
charm — p channel =
c 60f
/' @ | overflow bin
L 40p l'
L 0
Soft muon tagger validation 0 20 e
N
O o
ol ] l 1 i i R i

10 15 20 25 30 35

Charm p_> 20 GeV/c and [n/ < 1.5 SLT muon p[GeV/c]
0, . XBr(W—1v)=9.8+238(stat)’ " (syst)*0.6 (lum) pb
NLO prediction( MCFM ):11.0"%% pb
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W + b-jets
Both e and u channel

« P_>20GeV/c Vertex Mass Fit

o Inl <11 Result with 1.9 fb Né-_-"_au;— CDF Run Il Preliminary - 1.9/fb
' C 4 Data
* MET > 25 GeV 330;_ ‘ bsllom contrLbution
onk iy — charm contribution
One or tWO jetS (J ETCLU R=04) "-cm-mf_ |: ’ = LF contribution
60— B e Summed contribution
° ET > 20 GeV gsug H b= 713+ 4.?{stat}:ll5.4[styst] %
* nl<2.0 r> o H e 120- :55:::::; "
4“;_ ki KS Prob = 84.8 %
b-quark composition extracted from e
fit to secondary vertex mass o
10
0, XBr(W—lv) : e
=2.74+0.27+0.42 pb o
ALPGENv2+ PYTHIA 6.3=0.78 pb Measured Xs is higher
NLO pOCD=1.22+0.14 pb than NLO prediction
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x 10% [GeV ]

1 do®(Z+b jet)

Z + b-jets
Result with 2 fb™

Both e and u channel, jets with E_ > 20 GeV P

. - » CDFd .
and n| < 1.5 (JETCLUR =0.7) @) 7 PostiveTess Cioes
‘E 100 [cjets =
b-quark composition extracted from 8 s | | E ‘;(i:tjzts =
fit to secondary vertex mass f‘;{ 60 N=193:23
2 . 1y N,=147454 -
b f \_‘ : N,=273+43 -
: N,,=28 B
oE T Coorom o 7 e
: a) 3 M., (GeVic))
1': g MCFM Q%=m2 +p2, | o
2F E _ -3
S — MCFM Q°=<p? > 3 ZZEhid =332+0.53+0.42%10
s 08E E Oz
L2051 S S— 1 MCFM: 23x10°(Q*=M2+P2 )
“E \ T i 3 b Tz T,Z
S o - = 78 10—3 2_<P2 >
°© 20 30 40 O X (Q = T, Jet )

Measurement in agreement with NLO prediction
(large uncertainties in both data and theory)
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Z+jet P_balance

Large Z + jets sample, can be New study based on 4.6 fb"
used for jets studies

P_-balance definition
* Reduce uncertainties on measured energy ~ <P_(jet1)/P_(Z)>

Of had FOHIC JetS CDF Run Il Preliminary
crerrrrryprrryrrTp T T T T T T T T T T T T T T
I I 1151 -
) TeSt QCD Jet mOdellng E Z+jet, PL{Z)>26 GeV/c, jet cone = 0.4 E
* Check quark-gluon composition a Mo E
CDF Run Il Preliminary E 1-05; —;
Frl T T T LN B LN B s - a
.-.i 11;— S S— Q-h__ 1: :
« 5 —— « - .
c 10- = ® - ]
; 9:_ —— = o 095 ]
L 4 C ] i
T F —— ; 3
g 8t L == E 0.9F -
5 7C Ry = o
£  eb o E 0202080 80400 420 440 460 480
g 5;_ Doi:’: Z+jei,jettﬁlone: 0.4 _; A¢(jet1 -jetz) [deg]
& & %IE;; S Out-of-cone radiation
i - o —e— ia, uorT-e ]
2 oA —— Data -46 1" = ' - :
P.(Z) [GeV/c] e IS lIMiting the uncertainty In
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Summary

* New results on Z + jets in good agreement with NLO predictions

* W + single charm in reasonable agreement

- Z + Jet P_balance open new possibilities to improve jet energy

measurement

— Z + jets prospects for 6 b e/u channels combination
— Z/W + HF need more data and better predictions
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