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Tevatron

Tevatron :: Performance

« Tevatron performing very well

. Record breaking Linst
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. CDF :: Performance

CDF

Recently made the World’'s best W mass measurement:

M,y = 80,413 + 48 MeV/c?
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. Motivation :: Introduction

Motivation
Photoproduction at CDF:
P— » P P— —p P
|+ "l +
B - B PA=D |-
P— —p P P— —» P

We are looking at exclusive channels to test:
 exclusive production models for new physics at LHC
« experimental techniques to select exclusive events

 potential to measure luminosity and calibrate forward
detectors (like FP420) at the LHC

Related measurements:

In Heavy lon Collisions:

Inpp Coliisions:
A.Belkacem et al., Phys. Rev. A 56, 2806 (1997);
D. Ant tal., CERN-EP/80-82 (1 :
ntreasyan etal, C 80-82(1980). 5" \ane etal. Phys. Rev. A 50, 2313 (1997):

In‘eip| C oliisions: R.Bauretal, Phys. Lett. B 332, 471 (1994);
J. Adams et al., Phys. Rev. C 70, 031902 (2004).
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. Motivation :: yy Physics at LHC

Motivation
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. Motivation :: FP420 Calibration (% M}

Motivation

 Measure the u*u or e*e- with the central detector
« Compare with tags in the forward detectors

beam ' . =
7* SN —
p’ y L2 ' '
roman pots o _oman pots p’

* Low lepton trigger thresholds is desirable
« CMS ~ 5 GeV, ATLAS ~ 3 GeV
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. Motivation :: Luminosity at LHC

Motivation

Luminosity monitoring at ATLAS based on:

« Coulomb scattering using forward pots = needs special runs
* Minimum bias detector LUCID = a relative measurement

« W and Z cross section = hello PDF uncertainty!

+,,-

s U= ~1% . LHC: My=120 GeV: PRELIMINARY
theoretical uncertainty, ' o +80pe iN UNItS Of TeressM
but how efficiently can 4 o5 '
you pick it out of 20 pp 1
interactions? (no proton 1 . + -
taggin . 1|

gging) 005 *
*x % ‘
091 = CTEQ6.5
* CTEQS6.1
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Tevatron CDF Motivation Exclusive e*e- Exclusive u* w

Events selected with:

e*e pair: E-> 5 GeV/c, |n|<2.0

No other calorimeter activity: |n|<7.4

(this eliminates “pile-up” events!)
pile-up = bunch crossing with
more than one pp interaction
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Tevatron

CDF Motivation Exclusive e*e Exclusive u* w Outlook to LHC  Conclusions

16 candidate events found in 532+22 pb-’

NQ 14~ ® Candidate Events o 14 ® Candidate Events
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Events’ kinematics shows good agreement
when compared to LPAIR MC
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CDF Motivation Exclusive e*e- Exclusive u* w Outlook to LHC  Conclusions

N e— y Run: 201155
e Event: 151042
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. Exclusive e*e- :: Efficiencies

Exclusive e*e-

Efficiency e Electron ID: (26 £ 3) %
e Cosmic Rejection: (93 +£3) %
e Final State Radiation: (79 £5) %
(¢ Exclusive Cuts: 8.6 % )
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Tevatron CDF Motivation Exclusive ete-

4 backgrounds are considered:

e Jet Fakes:
e Cosmics:

Exclusive u* w

Outlook to LHC Conclusions

0.0%01,, events
negligible

C- Inclusive (QCD) events:

0.3+0.1 events)

e Dissociation events:
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. Exclusive e*e :: Dissociation

Exclusive e*e-

Proton Dissociation Events:

e Photoproduction events where the proton(s) dissociate

P — » P
e+
e
p— p*

e While this is still photoproduction, it does not satify the
motivation of our study - the protons must stay in tact.

e This background is studied by simulating the proton
dissociation using LPAIR (with MBR) and GRAPE-DILEPTION
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. Exclusive e*e- :: Conclusions

Exclusive e*e-

0.5
I Measured = I. 6+ (stat) = 0.3 (sys) pb

Agrees with LPAIR theory: o,p,, =1.71 £0.01 pb

Probability of 1.9 » 16 = 1.3x107
Corresponds to 5.50 “observation”

Submitted to PRL (hep-ex/0611040)

We present the first observation of exclusive e'e” production in hadron-hadron collisions, using pp
collision data at /S = 1.96 TeV taken by tlle Run II Collider Detector at Fermilab, and correspond-
ing to an integrated luminosity of 532 pb . We require the absence of any particle signatures in the
detector except for an electron and a positron candidate. each with transverse energy Er > 5 GeV
and pseudorapidity |n| < 2. With these criteria, 16 events are observed compared to a background
expectation of 1.9+ 0.3 events. These events are consistent in cross section and properties with
the QED process pp — p+e'e™ + p through two-photon exchange. The measured cross section is
L6 3(«t’\t) 0.3(syst) pb. This agrees with the theoretical prediction of 1.71 + 0.01 pb.
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Tevatron CDF Motivation Exclusive e*e- Exclusive u* w Outlook to LHC  Conclusions

Events selected with:

ut u pair:
* P.>1.3 GeV/c
* In|<1.2

e 2.7 < I\/lwu < 4.0 GeV/c? (trigger rate)

No other calorimeter activity:
¢ |n|<7.4
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. Exclusive u*y :: Candidate Sample (%)

Exclusive u* w

candidate events have been found.

u*w invariant mass
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. Exclusive u*u :: Lots to do...

Exclusive u* w

Not yet complete:
e acceptance & efficiency

('« deconvolution of signal events )\>
e background estimates
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. Exclusive u*u :: Next Steps

Exclusive u* w

Look for signal in presence of pile-up at CDF
» Replace empty calorimeter cut with Agp and Ap- cuts on u*w

Meon LORED
RMS $.3622E.01

n uru- exclusive
JJ , uwu with pp dissociation

o) . ’lth Measuring exclusive signal
> r o in presence of pile-up is
B A L essential for luminosity
Ur Ay ,, 1 .....‘,Au ! Jhw monitoring at LHC

Acoplanarity Angle (rad)
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. Outlook for LHC

Outlook to LHC

Luminosity

o
e
* luminosity monitoring j;
potential depends highly on 1 f ko
trigger thresholds o 10"
« yy—utu will be much easier ;
than yy—e'*e- 1072
5 ke, .10. e .1l5. e .zlo. e .2l5
. E, Threshold (GeV)
New Physics

« Advantages of yy collisions in new physics searches
depend entirely on tagging forward protons
* Anyone interested in searching for new physics in yy

collisions should be a member of the FP420
collaboration (www.fp420.com)
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. Conclusions

Conclusions

— + — —_
e PP > Ppt€ € 1P hasbeen observed at CDF.
e PP P+ D s expected soon.

 We are working towards an understanding of exclusive
processes in ~TeV proton collisions to be sure we can
exploit all possible physics processes at the LHC to
calibrate the detectors and search for new physics.
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