Prompt Photon Results
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Outline

~ Tevatron and D@/CDF
~ Prompt Photon Production (DQ)

~ Di-photon Production (CDF)
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New for Run |1 (2001-

- main injector

-cms energy: 1.8 -1.96 TeV Mk
- more bunches. 6 — 36 -

- crossing time: 3500 — 396 ns

- 50t|me5|ntrated luminosit

Main Injector (8-150 GeV)



Run Il Integrated Luminosity 19 April 2002 - 25 August 2005
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Thevelocity of the electronsis made equal to the average velocity
of theions.

Theions undergo Coulomb scattering in the electron “gas’ and
loose ener gy, which istransferred from theionsto the co-
streaming electrons until some thermal equilibrium isreached.

Electron Electron
Gun Collector

Electron beam

Sergel Nagaitsev (Fer milab/AD)



Pbar beam: 63.5e10

Barrier-bucket bunched.

Bunch length 1.7-us

Tr. emittance (95%,n) kept at 4-pi mm-mrad
Electron beam current: 200 mA

| y \/\\Traces are 15 min apart
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Fract. momentum spread
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Sergei Nagaitsev (Fermilab/AD)
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Tracking Detector :
g Solenoid Magnet
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Forward muon detector
Forward proton detector
Slectronics FE electronics, Trigger & DAQ




Forward Calorimeter (E)

Luminosity Monitor |

Photons: CEM (Central EM) Time of Flight

entral OQuter Tracker

CPR (Central Preshower) Silicon Vertex Detector

Intermediate Silicon




Dominant production mechanism for prompt photons with p_<150 GeV

IS Compton scattering
qr-g—-q+y
The production cross-section is sensitive to the gluon distribution

Test of NLO pQCD, soft gluon resummation and models of
gluon radiation and photon isolation



Integrated luminosity about 326 pb™

At least oneisolated shower in the electromagnetic (EM) calorimeter

no associated track
pseudorapidity |n| < 0.9
transver se momentum p_" > 23 GeV

small missing transverse energy ME_/p_"<0.7

DO preliminary



An Artificial Neural Net (ANN) isused to distinguish prompt
photons and fakes from jets (including )

------ direct photon

©o em-jet

DO Run II preliminary
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Photon purity isobtained from fitting ANN output in datato ANN
outputs from Monte Carlo photon and jets samples



DO Run II preliminary

L..=326pb™

unsmear

do® _ Ny Purityf

dpXxdn LAprAn”Ac

—— Do data
—— NLO QCD

CTEQ6.1M, Hgg¢= ph

2.7 million photon candidates

Uncertainties are sum of
statistical and systematic
uncertainties

Analytical unsmearing of
calorimeter resolution

Compared to NLO QCD
calculation JETPHOX
(P. Aurencheet al.)

with B =h ==,

Good agreement within
experimental uncertainties
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Model by Gordon and Vogelsang

—=— ratio of data to theory

CTEQ6.1M PDF uncertainty

scale dependence

L argest systematic uncertainty
dueto purity estimation

(only uncorrelated uncertainties
shown in ratio)
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Possible signatur e of new physics,
such as L arge Extra Dimensions

Di-photon final stateisone of the
main Higgs discovery channels
at theLHC

Gluon-gluon process suppressed
by afactor of a ?, but noticable

at low di-photon masses

CDF, Phys.Rev.L ett.95:022003,2005



Integrated luminosity about 207 pb™
Two isolated showersin the electromagnetic (EM) calorimeter

no associated track
pseudorapidity |n| < 0.5
transverse momentum p_"> 13 & 14 GeV

(asymmetric cuts avoid divergenciesin NL O calculation)

889 two-photon candidate eventswith 15.2% total efficiency
and about 50% purity
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do/dM., (pb/GeVic’)

do/dq, (pb/GeVic)

DIPHOX preduction with and

Iithout gluon-gluon graph
(leads to shoulder)
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E'>14 GeV,E >13GeV .

[ s . DIPHOX: fixed order at NLO
, i divergesat low q_

50 60 2
M, (GeVic))

S— ResBos. NLO for hard process
: p o L O fragmentation

e | contributions
— resummed intial state
gluon radiation

Ef>14GeV, E7>13GeV (important for q.)
11%<0.9

PYTHIA: multiplied by two
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® COF Run |l Data (207 pb')
— DIPHOX CTEQSMpe=pg = m, /2
ResBos CTEQSMp =p = m,

FYTHIA nomm to data

® CDF || Data 207 pb”’

0 GOF Il Data, A< w2

— DIPHOX CTEQSMy, =iy, = m, /2
DIPHOX, AD, < T/2
ResBos CTEQSM U, =up=m, I

---PYTHIA nom fo data

qg—gq(—y)y

Included iIn DIPHOX,
but not in ResBos

mainly at high g_, low Ag, low mass

- selection efficiencies (11%)
- background subtraction (20-30%
- luminosity (6.5%)
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Tevatron iswell on track in achieving its luminosity goals

D@ measur ements of prompt photon production and
CDF measurement of di-photon distributions help to
under stand qualitative and quantitative features of QCD
calculationsin next-to-leading order

Thanksto D. Bandurin



