Ultraperipheral Collisions Il

Seminar at the Interface of Particle, Nuclear at@hfAc Physics
In Honor of Gerhard Baur and Dirk Trautmann

Basel, 19 — 20 February, 2009
Joakim Nystrand

University of Bergen,
Bergen, Norway

Seminar at the Interface of Particle, Nuclear and Atomic Physics




e Introduction to ultraperipheral collisions
 Fields and quanta, equivalent photons
 Vector Meson Production

* High Energy Colliders (RHIC, Tevatron, LHC)
* High Energy Experiments at RHIC

e Experimental Results on UPC from RHIC

» Experimental Results on UPC from CDF/Tevatron

e Interference in Vector Meson production, new result
from STAR

e Qutlook to LHC (ALICE Experiment)
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Experiments at RHIC
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Ultra-Peripheral Collisions at RHIC



Ultra-Peripheral Collisions in STAR



Ultra-Peripheral Collisions in STAR



Signal+background,
unlike-sign pairs



STAR Results on Au+A® Au*+Au*+ete

Results in agreement
with QED/equivalent
photon calculations.

Low mass pairs,
14CE m,,, £265 MeV

The photon virtuality
Important to describe the
yield at low p.
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Ultra-Peripheral Collisions in PHENIX

The goal was to search for the proogs&u ® J/Y +Au In reactions
Aut+Au ® Au + Au + €e. There was also a contribution from
gHg®e'e .

The electrons were identified in the central tragkarm (fi| £ 0.35,
Dj =2 90°).



Example Il: Exclusive Production of di-lepton
pairs



PHENIX (bird’s eye view)
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N, =10+ 3 (stat)
+ 3 (syst)



Preliminary JY cross section






Can RHIC be used to test QED?

Measurement ojg®e+e— by STAR in the range 14058265 MeV

In the planning stages of RHIC a workshop was helBrookhaven
on the topic “Can RHIC be used to test QED?”[2A]recent
review article, “Electron-positron pair productiam
ultrarelativistic heavy-ion collisions” concludedWe think that
after about 17 years the answer to this questiorois [26]. The
present results indicate that the answer may tutmoobe “yes.”









"Ultra-peripheral” Collisions at the Tevatron

Note: no feed down froro to Y.
A contribution from Odderon+Pomeron also possible.
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Ultra-Peripheral Collisions in CDF



Ultra-Peripheral Collisions in CDF
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(S.Klein, J.Nystrand PRL 84(2000)2330; K. Hencken,
G. Baur, D.Trautmann PRL 96(2006)012303)


















No interference

————— No Coulomb

_____ With Coulomb



= With Coulomb break up

- Without Coulomb break up



First experimental observation of interferenceltraperipheral
collisions. A photoproduction measurement uniqulaadron colliders.












Exclusive or "elastic”:

Inclusive or "Inelastic”:






. RHIC 590mb LHC 5200mb factor 9
J/ RHIC 0.3 mb LHC 32mb factor 100






Gives about

3,500 reconstructegly e+e-
500 reconstructed ¥/

10 reconstructelf’

Note: continuum and VM
production have very different
angular distributions

different acceptance.



Gives about

/700 reconstructegg e+e-
1,400 reconstructedY]/
30 reconstructed

Much less background from
gg e+e-thanin Pb+Pb.



Klein S R, Nystrand J and Vogt R 2002 Phys. Re@6044906















For coherent events (Vector Mesogg,  Low-p; cut extremely
efficient. Shown in simulations, experience from RHIC

Rapidity Gaps: Used by PHENIX at RHIC, should work for
gaps with y ~ 2-3.



R. Vogt [Hard Probe Collaboration], Int. J. Mody8hE 12 (2003) 211.

Rapidity gap between photon-emitting nucleus and
the produced particles, suppression for a gap
exp(—<dn/dy>-vy)

With <dn/dy> 2.5-3.5 and y=2
~10%-103reduction.






Ultra-peripheral Collisions in CMS



Two-photon production of Higgs at the LHC






Conclusions and Outlook



