
Highlights from PHENIX

Introduction

Highlights selected from recent PHENIX results

Beam Energy scan  7.7 ï200 GeV

Direct photon emission in AuAu

Dilepton continuum in AuAu

Charm and Bottom energy loss in AuAu

Strongly coupled matter in small systems  (pA, dA, 3HeA)

Summary and Outlook
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The PHENIX Experiment
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Since QM2014

17 new papers on arXiv

16 published papers

At QM2015

36 poster presentations

15 contributed talks



energy

GeV U+U Au+Au Cu+AuCu+Cu3He+Aud+Au p+Au p+Al p+p
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Collision System

PHENIX Results after 15 Years of Operation
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Versatile operation RHIC

Advanced analysis techniques:

Example b/c separation

Highlights based on:

Results from detector upgrades 

HBD

Vertex tracking: 

FVTX -VTX

2015



Collision              
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Initial state?

CGC?

Schematic View of Space-Time Evolution 

5

Rapid 

equilibration

How?

Glasma?

Role of B-field?

Anisotropicaly

expanding sQGG

Properties? 

T, h/s, q, D, é ?

Hadronization to 

freeze-out nnn

Coalescence? 
Chiral symmetry?

??
?

sQGP

t< 1fm/c

t²10 fm/c

Ø

Dilepton

continuumStrongly coupled matter 

in small systems

Heavy flavor 

energy loss

Direct photon emission

PHENIX highlights:



Comprehensive surveys of multiple observables as function of beam energy

HBT Radii:

╝╬▐ȟ╔╣:

▪▄◄╝╬▐cumulants

Beam Energy Scan
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Monotonic change of baryo-chemical potential 

at constant freeze-out temperature

PHENIX: arXiv 1509:06727  (2015)

PHENIX: arXiv 1410:2559  (2014)

PHENIX: arXiv 1506:07834  (2015)

╣█ ╜▄╥

27    to   200 GeV

Lattice



Black Body Radiation 

Real or virtual photons

Spectrum and yield sensitive to temperature  

Avg. inv. slope ́ T,  Yield ´T3  

Space-time evolution of matter

collective motion Ą Doppler shift

Ą anisotropy 

Microscopic view of thermal radiation

QGP: hadron gas:

photons low mass lepton pairs

Thermal Radiation from Hot & Dense Matter
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g

gg*

e+e-

Need realistic model simulation for 

rates and space-time evolution for 

quantitative comparison with data

High yield Ą high T Ą early emission

Large Doppler shift Ą late emission



Direct Photon Emission from 200 GeV Au+Au
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PHENIX: Phys. Rev. C 91 064904 (2015)

Large direct photon excess

yield ᶿ╝▬╪►◄
Ȣ Ȣ Ȣ with inv. slope T ~ 240 MeV 

Prompt component subtracted



Anisotropic Emission of Direct Photons

9

PHENIX: arXiv:1509.07758 (2015)

Anisotropic emission of direct photon 

with large v2 and v3



Many model calculations and 

consideration*:

More traditional, large 

contribution from hadron gas

Thermal rate in QGP & HG, 
with hydro (viscous/non viscous) 
or blastwaveevolution 

Microscopic transport (PHSD)

New early contributions 

Non-equilibrium effects 
(glasma, etc.) 

Enhanced thermal emission in 
large B-fields

Modified formation time and 
initial conditions

New effects at phase boundary 

Extended emission

Emission at hadronization

Direct Photon Puzzle
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Example: viscous hydro + thermal emission

Large yield and vn challenge 

understanding of sources, emission 

rates and space-time evolution 
*list not complete


