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@ Introduction

@ Direct Photon Production in Au+Au at 200 GeV

+ Direct photon spectra
» Direct photon flow

@ Dilepton continuum in p+p at 200 GeV
® Summary/Outlook
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Electromagnetic Radiation in A+A Collisions:

Initial energy
density

gg-Compton

final detected

160-110 MeV 110 MeV particle_distribution
Hubble Expansion: T=300-160 MeV

Initial qg-Compton (deconfinement)

powerlaw spectrum
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* Low T spectrum

» Large flow/ blue shift
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Photon Measurements with PHENIX
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Direct Photons in p+p and Au+Au at Vsy,= 200 GeV

PHENIX: Phys. Rev. C 107 (2023) 2, 024914 , PHENIX: Phys.Rev.C 109 (2024) 4, 044912
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System Size and Energy Dependence of Spectral Shape
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System Size and Energy Dependence of Direct Photon Yield

PHENIX: Phys. Rev. C 109 (2024) 4, 044912
PHENIX: Phys. Rev. C 107 (2023) 2, 024914
T ALICE: Phys. Lett. B 754 (2016) 235-248

1 0 E_ Dilreclt 'YI (‘I‘ .IOI I<I lp_l_ < 5‘-0 éeIV/I/CI)I | O ._E 1 .6_I T TT | TTTT | T TTT | TTTT | TTTT | TTTT | TTTT | T TTT | T TTT | T TT |_
E = PHENIX Au+Au 200 GeV - E E AU + AU, \/S_ =200 Gev E
1L- — fitto new data . 1.5F ~ Direct NN —
= fit p+p 200 GeV = : ¥ ;
: u scaled by N_, - 1.4 e Nonprompty =
107 ¢ = - ]
> £ 3 1.3 -
;Q : PHENIX 3 - - [% :
107 ~ o Au+Au39GeV 3 s 12 § . ]
© - e Au+Au 62.4 GeV ] 1.1 % —
103 = Au+Au200GeV E | :
S o Cu+Cu 200 GeV 3 1 -
C dN,  dNg - - fit to published data 1 - * ]
10_4 E— dy *( dn ) ALICE _E 09:_ PHENIX E
Fa = 1.11 £ 0.02 (stat) ) 0a(sys) ¢ Pb+Pb2760 GeV 3 0.8E -
1 1 11 11 ll 1 1 1 11 1 11 l 1 L 1 L1 11 ll : - E
2 3 _] 11| l L1 1 1 I L1 1 1 | | - | L1 1 1 | 1 1 1 1 I L1 11 l L1 11 I | - I 111 l_
dN/d1|0 10 0 1 2 3 456 7 8 9 10
p, [GeV/c]
Universal scaling behavior of direct
A1 photon yields in all A+A systems.
p_e:lterlfor Fsror_ﬂiers
In Nuciear science - - ,\/_
‘\\\\ Stony Brook University With no obvious depe_ndence on p; PHZENIX



Azimuthal Anisotropy of Direct Photon Production

ELLIPTIC FLOW

Off-centercollisions
between gold nuclei
produce an elliptical
region of quark-
gluon medium.

The pressure gradients
inthe elliptical region
causeittoexplode
outward, mostlyin

the plane of the
collision (arrows).
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® Fireball from collision rapidly expands

+ Radial flow with anisotropy with respect to
the reaction plane (elliptic flow)

® Direct photons emitted from collectively

expanding matter
@ Anisotropic Doppler shift
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Direct Photon Azimuthal Anisotropy
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Thermal Photon Model Calcualtions

C. Gales et. al. Phys. Rev. C 105 014909 (2022)
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Virtual Photon (e*e” Pair) Continuum Measurement in PHENIX
& o Requires high statistics and simultaneous
1

B

measurement of open heavy flavor pairs

Schematic Dilepton Spectrum
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Proof of Principle: p+p Collisions with Vertex Tracker (VTX)
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Separating Prompt and Heavy Flavor Signal

® Transverse Distance of Closest Approach
¢ Require 2+ hits — PIXEL and STRP PIXEL layer of VTX
¢ Momentum measurement from DC/PC1 tracking
+ Constant magnetic field

\ PIXEL / / /8
X/X, ~ 1.28%
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Separating Prompt and Heavy Flavor Signal

® Transverse Distance of Closest Approach DCA;

* Require 2+ hits — PIXEL and STRP PIXEL layer of VTX 2~
* Momentum measurement from DC/PC1 tracking % STRIP PIXEL
» Constant magnetic field /// XIXg~52%
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Summary: PHENIX Direct Photon Results

® New high statistics Au+Au results reveal universal features

® Large “thermal” yield for p <4 GeV

@ T Increases with p+
+ No obvious variation of T with /sy, Or centrality

? NyOIiIr ~ (N,)* scaling of direct photon yields in all A+A systems
* o=1.1independent of p

+ Large anisotropy v, with max at 2-3 GeV

® Prompt photon production dominates p > 5 GeV

+ No modification of yield beyond N_,,, scaling of p+p
@ No anisotropy

® OQOutlook: measure T through e*e- pair continuum in Au+Au
@ Proof of principle in p+p

E] S * Separation between prompt and HF components possible
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