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* The CDF detector

— Overview
— Integrated luminosity
— Photon identification

* Diphoton production

 Photon + b/c production




CDF Detector

Central Calor. [N/

Run 2:

New tracking
detectors

Calorimetry
coverage extended

Solenoid

i
-
"

S

o

-

L%

..

Plug Calor. [

Time-of-Flight

Drift Chamber

Silicon Microstrip
Tracker

Front End Electronics

Pipelined Triggers / DAQ
Online & Offline Software




CDF luminosity
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v identification at CDF

Central EM Calorimeter

Signal: Isolated
electromagnetic
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vy + v production

Test of QCD g 000 +— Y
Background to H—yy A ¥
Possible signature of New 2.0000 : v
Physics (eg. Supersymmetry)

Low Myy
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Compare to NLO (DIPHOX, Resbos) ! ) L




v + v production

CDF Run Il preliminary
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v + v production

CDF Run Il preliminary
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v + v production

CDF Run Il preliminary
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v+ b /[y+ c production

Test of QCD (heavy
flavour production)
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v+ b [y + ¢ production
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Ratio consistent
with LO

Future
Improvements

More statistics

Comparison to
NLO

Limits on SUSY
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Conclusions

* Diphoton production rate measured at
CDF

— Agrees with NLO (DIPHOX, Resbos)

 Photon + b, photon + c cross-sections
measured at CDF
— Agree with LO (Pythia)
— Currently statistically limited
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v+ b /[y + c production
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v + b systematics

Systematic error (pb) | 25— 29 GeV | 29 — 34 GeV | 34 — 42 GeV | 42 — 60 GeV
Tag efficiency +1.7-1.3 +2.6 -2.0 +0.9 -0.7 +1.1 -0.9
Photon id + 0.2 + 0.1 =< 0.1 + 0.1
Jet correction £ 0.5 £ 0.5 + 0.1 + 0.1
Jet energy scale +3.3-1.4 +2.2-2.1 +0.5 -0.3 +0.5 0.4
B jet corTection +0.2 + 0.3 + 0.1 + 0.1
CPR fake estimate - 0.1 =< 0.1 =< 0.1 =< 0.1
trigger +2.5-1.7 =< 0.1 =< 0.1 =< 0.1
PDF + 0.3 + 0.5 + 0.2 + 0.2
luminosity +0.7-0.6 +1.1-1.0 +0.4 — 0.3 +0.5 0.4

+16.4 +12.3 +6.4 +5.0
Final value*® of 6(hy) |11.2 17.2 6.2 7.9

-8.2 -10.1 -4.4 -4.1

* The ervors guoted are the total ervar, consisting of both

statistical and systematic contributions




vy + ¢ systematics

Systematic error (pb) |25 - 29 GeV |29 — 34 GeV | 34 — 42 GeV | 42 — 60 GeV
Tag efficiency +26.5-19.8 | +13.1-9.9 +7.4-5.6 +8.7-6.4
Photon id +2.2 + 0.4 + 0.3 + 0.4
Jet correction +7.9-7.2 +2.5-2.4 0.8 0.4
Jet energy scale +48.0-21.0 | +10.4 -9.6 +3.5-2.4 +2.9-2.3
CPR fake estimate - 0.6 -0.1 -0.2 + 0.2
trigger +37.3 -25.3 =< 0.1 =< 0.1 =< 0.1
PDF +2.2 + 0.7 + 0.3 + 0.2
luminosity +9.6 — 8.6 +5.0 4.4 +2.8 -2.5 +3.0 2.7
+163.2 +71.0 +46.8 +37.3
Final value® of G(cy) 164.7 81.1 45.4 50.0
-106.5 -53.0 -31.3 -30.9

* The errors quoted arve the total error, consisting of both
stagistical amd spstemattic contributions




v+ c /vy + b systematics

Systematic error (pb) |25 - 29 GeV |29 — 34 GeV | 34 — 42 GeV | 42 — 60 GeV
B tag efficiency -1.2 - 0.6 - 1.0 - 0.8
C tag efficiency +2.4-1.8 +0.8 -0.6 +1.3 -0.9 +1.1 -0.§
B jet correction + 0.2 + 0.1 + 0.1 + 0.1
CPR fake estimate + 0.1 =< 0.1 - 0.1 < 0.1
3 =
Final value* of AL iy 1193 +9.7
G(cY)/G(by) 14.1 4.8 7.4 6.4
9.8 -3.3 -3.4 -4.1

* The errors quoted arve the total error, consisting of both
stagisticad amd spstematic contributions




do/dq. (pb/GeV/c)
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Figure 15 Invariant mass distributions by DIPHOX NLO predictions. The box
contribution is negligible at high mass region. But there appears a singular point at
the 26 GeV bin in the prediction without box contribution.



)
=1

> 06l 44 DIPHOXNLO ez zm 2
gu.si L ET:»14(39VET >13GeV 1
o &= 2
£ 04F ,' X cwithggsyy 3
E u.az— ..':ﬂ o without gg->yy -
: n ‘.o" .
0.2 E
0.1FE :

.1

.DlaIIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
10 20 30 40 50 60 70 80 90 100

M, ceve)

| ]

Figure 16: Invariant mass distributions by DIPHOX NLO predictions. No singular
point on either of the two curves, with the asymmetric Et cut. We believe the
prediction is more reliable with asymmetric cuts, and will adopt the asymmetric Et
cut for data.ftheor}-' COMmMpPAarisons.
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