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Motivation

A signature of many interesting physics
processes, e.g. Higgs-> vy.

« QCD production — important background.

* A good tool for studying QCD : e.qg. final state
can be measured with good precision, the
imbalance of the photon momenta is sensible to
initial state soft gluon emission.



Prompt isolated photons

“‘prompt photons™: photons produced from the hard
scattering, not from neutral meson decay.

Essentially every jet contains one or more neutral pions
that decay to photons->background.

Isolation (e.g. additional energy in 0.4 cone below 1 GeV)
typically used to reduce the background.

This rejects most of the jet background, but leaves those
(10”-3) cases where a single meson carries most of the
jet energy. But since the jet cross section is 10”3 times
larger than prompt photon cross section, s/b is still at the
order of 1:1.



Main contributions from pQCD
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Tevatron
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Accelerator performance

Collider Run Il Integrated Luminosity

2006 summer Collider Run Il Peak Luminosity
300 200000 e 200432
' ) I

1000 200E+32 200E+32
a 180000 <
g 2003 summer 2
2 %500 S » 1E 41 1 FOE 432
; H
s 120000 € =
Rl £ 5ixea 1206432
| =] |
] = X
g I
£ 1em o & B0 B 00E 31
s )
€ :
I £
5. 1000 “Ilr p SO0E+H 4 00E+31
8 mon g
3 400 -

000 i1 \I\HH HINH 0

5 20 3 50 65 B0 85 110 125 140 155 170 185 200 215 230 M5 280 275 290
Week #
(Week 1 starts 0305101) a Peak Luminosity + Peak Lum 20x Average

I VVaekly Inteqratad Luminosity ——Run Integrated Luminosity

Peak Lum 20x Average



CDF |l detector and TDAQ
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-Shower shape measured by the CES, consistent with photon.
- Isolated : no other CES cluster,

- additional energy in 0.4 cone neighborhood < 1GeV.

- Had/EM smaill.



Charged Jet #1
Direction
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|solation efficiency

[nefficiency from underlying energy.
PYTHIA MC : efficiency flat up to Eq = 26 GeV,
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2 GeV

Di-photon candidates

« Dataset collected during Feb 2002 - Sep 2003. 207 pb-1
after data quality cut :889 candidates

« Expect about 2 of background.
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Background subtraction
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Background subtraction (yy)

For the two-photon case

Four categories from the two cuts :

The two 4-vectors related by a 4x4 matrix.

The matrix E ;
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: two cuts, one per photon.
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Theoretic predictions (~2005)

DIPHOX, NLO calculation [Eur.Phys.J.C16,311(2000)]; ResBos resums effect of multiple

gluon radiations at nitial state to all ordersfPRD57,6934(1998)].

NLL accuracy

DIPHOX includes contributions involving photons produced at hadronization effectively to the

order of a2

e

a5, While ResBos is at v

e

Experimental isolation criteria implemented to parton level in DIPHOX, causing divergence at

low q7.[JHEP 9710,005(1997)]

The cut value 1s set to 4 GeV, compared to the 1 GeV used in the experimental analysis. The

larger theoretical 1solation cut improves the stability of the theory without having a significant

impact on the numerical prediction.
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Comparisons (mass)

Low x gluon more important
at LHC

Results collected in
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Comparisons (diphoton system pT)
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IS not the unique explanation.

ResBos 2006

ResBos, now resums to NNLL accuracy and describes the
data better. Authors argue the fragmentation contribution

Phys.Lett. B637 (2006) 235-240
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d o/ di A) (pbirad)

ResBos reliable at gT<Mass
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For gT > mass phase space, fragmentation or initial state gluon
emission? need to shrink the error bars on data points.



Conclusion

 Measured 2y+X production cross section
with 207 pb-1 of Tevatron Run lla data.
Results compared with available theoretic
predictions.

 More statistics needed to clear the
ambiguity at qT > M.

* Qutlook: I'm now at the DO - expect to
shrink the error bars with DO Run |l data.

Those will be 8-9 fb-1 of data!



