Photons and Diphotons from the Tevatron
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Photon related measurements from the Tevatréf* eeee b bbb

Loosely organized around measurements thar have
some (perhaps remote) connection to structitre
functions and QCD

1) Methodology - how the measurements are made
2) Various Topics:

a) single photon cross section

b) photons plus jet(s)

¢) single photons plus charm

d) diphotons

3) What to expect in the near future
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Highly isolated (DO 2 GeV inan annulus dR 2 t0 4
CDF 2 GeV incone ol .7 in R= VAnQ+ A ¢- ) neutral
clectromagnetic clusters

Background Estimation

Even after these cuts, significant background remains;
predominantly from QCD jets fragmenting to isolated °, i

Pljet » "y", z <1}~ 1073

Use longitudinal shower shape to estimate purity of sample:
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Two photons — higher prabability to convert
and deposit energy in first layer (2X,)
Other methods:

Shower shape twed o discnminate betweon Uao g
clectromagnelic shower

Counting conversions in o radiator (nivont ot the

calorimeter
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Background curves used
to evaluate photon fraction

Cross section

CDF uses two methods:
« lateral shower shape - good below 35 GeV inE
. conversion rate in traversing the coil

Background is evaluated for each point



CDF Background Subtraction Methods

Fraction of Photons = (e;—¢)/(€s—¢,)
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Photon Fraction in Percent

100

30

80

70

60

S0

40

30

20

10

(&

} T :
g i
:_ A CDF Conversion Method —:

i O CDF Profile Method 1
:_ ——— Leading Order QCD —j

5 :
- | | I I t | i ! ! I ) | ] . )

Y 40 60 80 100 120

Photon Pt (GeV/c¢)



(Data—Theory)/Theory
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(Data — NLO QCD)/NLC QCD
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Deviations at low Eqnot unusual
seen at low Eq NOT at low x!
'The explanation appears to be soft multiple

gluon emmission and can be modeled by
adding shower MC’s to standard NLO QCD.
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(Data—=Theory)/Theory
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Central photon plus jet pseudorapidity picks out
different x regions for initial partons.

central-forward 1s low x on high x
central-central is high x on high x
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event selection

CroTor

- centrol EM closter: [ q,, | < 1L E > 14 GeV

- isolation: extra ransverse snergy in [An+Ad2117=0.7 <4 GeV

~ 1o {30] racks. no 3D racks pointing of preshower wit for £Y2 35 GeV
- iransverse shower profile consistent with photen hypo. (72< 20)

- noexira clusters in shower_maox chomber above | GeV
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CDF Preliminary
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CDF measurements of photon plus charm
(sensitive to charm content of the proton).
Run la only ~20 inverse picobarns of data,
but much more photon muon data currently
being analysed.
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DO subtracts background by evaluating
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CDF Diphoton Sample

2un {1992-1995, 840 po-

event selection
2 ceniral =M clusters: |ngyl < 1.1, 5> 12 GeV
_evel 2 diproton frigger
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Conclusion

® [ ots of photon measurements have helped
tune our understanding of the limits of the
perturbative calculations

For the Future

® New single photon cross section results for

both DO and CDF will be out soon.

® New photon plus muon results from CDF will
follow.




