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Motivation

Photons from 7' decays

Photons are produced at all stages of a nuclear collision.

Because of their extremely small interaction rate with the hadronic medium any
information they carry about their production environment is accessible nearly
undistorted in their final state.

Photons are produced in hadronic decays, hard scatterings of initial state partrons,

To measure converted photons from 7 decays, conversion pairs are paired with
photons reconstructed directly in the PHENIX electromagnetic calorimeter.
The combinatorial background is estimated using event-mixing techniques.
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Method

Any direct observation of low-momentum 7" yield extraction
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conversion pairs coming from a well-defined

radius in the PHENIX detector, the shell of
the HBD detector (X /X, =~ 1.8% [2]).

Since charged tracks with low momenta fors Not every converted photon from a decay ) — v~y can be identified because the

curve more in the EHEI\“X solenoidal | West Beam View  East corresponding second photon might be emitted outside of the acceptance or not be
magnetic field, their momentum resolution reconstructed
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Tagging efficiency correction ¢, f
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Since the converted photon is opened in the magnetic field the conversion electrons

Conversion pairs are identified by a characteristic apparent pair mass (opening angle) = are typically well-separated from the unconverted photon in the electromagnetic

at the vertex and at the HBD shell and by track proximity on the HBD shell. calorimeter, their measurements become largely uncorrelated.
The determination of £f is split into two steps:

MC simulations of photon conversions ° jn shel . €~ Is determined in a full single photon Monte Carlo simulation of an idealized
k o CF,gas detector.
- ¢ outside HBD shell
1°E7, 52, : ::a?ns:i(&m, il. The combined ¢, is then measured in a fast Monte Carlo simulation of
: A A CF4gas(ATM) 0
@ﬁ‘zg‘; v outside HBD shell (ATM) T = Y T ee.
10 This approach allows to e.g. change detector configurations more easily to model
- Xy realistic data taking and study systematic effects. Generating a large statistics
i e i o . .
Wév*ﬁﬁ% P ! ﬁTiT'A” o ” sample is always possible.
Al L A i ot - -
| fil }Lm%\ q |'|T|‘H* Another approach is used for the analysis of our 2007 data: There the full process
1 0| |4 Y | ovy|dvio v|veo | [ve| ¥ . . . ] ]
B It o‘fﬁ TIVRULT 7 — v~ with subsequent conversion v — ee is simulated in a full Monte Carlo.
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The momenta of electrons and positrons can be recalculated under the assumption The “cocktail” ratio
that they came from the HBD shell (Alternate Track Model), and their mass A realistic cocktail[3] of all relevant photon
(opening angle) at the vertex and the HBD shell can be compared. This allows a 5T sources is simulated in a fast Monte Carlo.
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1ok » We have developed a method to reliably measure low-momentum photons in Au+Au
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pair mass (GeV) AT pai mass o) | [[1] » With two independent methods to determine £f we are able to reduce the associated
systematic uncertainty .

» The quality of the available data on meson yields for our system currently poses a
Relative photon yield upper limit on how well R, can be determined (only on the order of 5%).

We measure a relative photon yield in which the acceptance and efficiency of Results and Outlook

converted photons cancel.

» This method has been successfully applied to measure 7., for low-momentum
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Voo ey f 7 photons and the elliptic flow of direct photons (see R. Petti’s poster).
R L ”}/InC|USIVG o ~v from 70 1 ] ] ] o
1T Y = Y e qoee (1) » The analysis of the 2010 data set is ongoing. |t should have both less statistical
v from hadron decays Vy ! . : . :
- from 0 uncertainties and systematic uncertainties largely independent of the 2007 data set
» The measured quantities are an inclusive photon yield NV, i, and a photon yield analysis.
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