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PHENIX measurement of
direct photon radiation from
p+p and p+Au collisions
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Why small systems?

The small system collisions look
similar to the very peripheral
heavy ion collisions:

¥ Theory models show that in
small collisions can reach
temperatures above the
critical point - creating
QGP

¥ Variety of small system
collisions at RHIC
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Several heavy ion observables show a smooth transition between the p+p

and A+A collisions.

Temperature [GeV]

High multiplicity p+p and  p+A collisions could answer some of the remaining
guestions about the mechanism to create a strongly interacting medium
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Why direct photons?

Thermal photons were predicted and measured in the heavy ion collisions:
¥ There are still open questions about the hadron gas vs quark gluon plasma
contributions - see A. Drees Wed 10h45

If there is a medium created in Ohigh multiplicity small collision systemsO =
they should emit thermal radiation in form of photons & di-leptons
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Direct photon excess

R measurement from p+p at 200

GeV:

¥ Consistent with the previous measurement

Rl measurementin p+Au at 200 GeV :

¥ New measurement in minimum bias collisions
¥ New measurement in the very central (high multiplicity) 0-5% collisions
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Small, positive signal observed in all collision systems
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Direct photon invariant yields

Fit function, inspired from pQCD
Systematic errors include the
fit errors, different functional forms
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Systematic error estimation of the fit:

¥ The uncertainties from individual data
points

¥ New results not included (yet)

¥ Different functional forms (all pQCD
inspired)
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Direct photon invariant yields

Fit function, inspired from pQCD

Systematic errors include the

fit errors, different functional forms
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Excess photon inp+Au collisions?
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The direct photon R, ,, Is consistent with unity in the minimum bias collisions
and shows a hint of small enhancement in the high multiplicity collisions.

Hint of small enhancement in high multiplicity events
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Filling up the multiplicity gap
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The new data fill up the gap!
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Integrated yield divided with pQCD
expectation
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Summary

¥ PHENIX measured the low- p direct photon yields via
external photon method in p+p collisions at 200 GeV .
¥ The result is very consistent with the previous measurement
¥ltisextendedto p;>0.6 GeV/c

¥ PHENIX measured the low- p.direct photon yields in
minimum bias and high multiplicity = p+Au collisions at
200 GeV .

¥ The minimum bias collisions are consistent with the  N_,, scaled
p+p collisions

¥ There is a hint of some small enhancement in the high multiplicity
p+Au collisions compared to the expected N, scaled p+p
baseline

¥ Integrated yield from various heavy ion measurements
suggest a Otransition phaseO between 2-20 multiplicities:
¥ p+Au and d+Au measurements are consistent with the transition
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Outlook
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BACKUP
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Direct photon scaling plots
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SHe+Au already under way

Estimation of the statistical significance:

¥ >1-2 % signal should be able to see

¥ Important addition to the excess yield investigation
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Direct photon puzzle
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Reconstruction method

¥ I|dentify and reconstruct photons  via

external conversions to e*e- pairs. The simulation result
method depend on the conversion
geometry.

¥ Previous method used single e*/e-
tracks (2010):
¥ thick conversion radius at 60cm
¥ New method uses e*e- pairs (>2011):
¥ Reconstruction of the true

conversion radius

0.05 0.1 0.15 0.2

¥ Solve the equation of motions  for both
tracks to the their intersection

¥ Once the conversion radius is found,
reconstruct the true  momentum of the

photon
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