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MOTIVATION

Photons are a unique probe for Quark Gluon Plasma (QGP)
Emitted from all the stages after the collision

All thermal mediums emit thermal radiation in the form of photons or low
mass lepton pairs

“Color blind” (do not suffer strong interaction), provide a direct fingerprint
of its creation point

Direct y = Inclusive y _ ., Hadrons
- Hadronic decay y - ereout
Downside: Hadronic fluid

« Small production rate / QGP fluid

. Very large background Colliding nucle _’/\ -

from hadron decays

10/6/2020 lu. Mitrankov for PHENIX at ICPPA2020



»

dominant p-

PHOTON SOURCES IN HEAVY ION COLLISIONS

Magnetic field, Glasma?
‘ “hard scattering

jet in-medium Bremsstrahlung

jet -photon conversion

QGP (thermal)

-] -hadron gas
'(thermal)

radlal
flow

1 10

10/6/2020

|
direct photons

lu. Mitrankov for PHENIX at ICPPA2020

Extracting thermal
photon requires the
systematic uncertainty
of decay photons and
prompt photons
subtractions much less
than 10 %



NEW INSIGHTS

A wealth of datasets available for direct photon analysis in PHENIX

16 years of operation, 9 collision species, 9 collision energies

3 different analysis methods — calorimeter method, virtual y method, external

conversion method

J’*% p@ d@ 3He® w Cw w

200 GeV 200 GeV 200 GeV 200GeV 200GeV 200GeV 200GeV 62.4GeV 39 GeV

2015 2015 2016 2014 2005 2012 2014(16) 2010 2010

2006 2008 2010

2005 2003 2007

2003 2004
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Photon measurement techniques in PHENIX

Measuring energy deposited by photons
in Calorimeter

Good resolution at high p;

Low pr contaminated by hadrons

Internal photon conversions

Measure virtual photons

Reduction in background from
hadron decay by a factor of 5

Low p; reach is limited(~1 GeV)

as well as high p;

External conversions

10/6/2020

Measure real photons

Extends p;<1 GeV and good
resolution

High p; reach is limited

PC3

TOF-W

Aerogel

PHENIX Detector

PC3
TEC

Central
Magnet

West
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Direct photon

Large yield and large anisotropy observed at

PHENIX poses a challenge to theoretical

models:

Large yield — Early emission

Large v2 — Late emission

Challenging for current
theoretical models to
describe large yield and
v, simultaneously!

\

‘puzzle”

PRC94, 064901 (2016)

_ (a) Invariant yield

- Fireball, Primordial 1
- Fireball, Primordial 2
- Semi-QGP w/o viscous

E Au+Au 20-40%
[ \'s\y=200GeV

; Yield is from PRC 91, 064904

llllllllllllllllllllll
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Direct photon “puzzle”

Large yield and large anisotropy observed at
PRC94, 064901 (2016)

PHENIX poses a challenge to theoretical

. N> i (a) Invariant yield [

models: é 10: —— Fireball, Primordial 1 0.2 :

= - Fireball, Primordial 2 -

. . . = _g- i —— Semi-QGP w/o viscous 0.15F

Large yield — Early emission e :

.. - 0.1}

Large v2 — Late emission 1 :
10 ¢

0.05 |

In order to understand this, PHENIX has 102
measure data in: : 0.2 ;-.caloﬁmr
:_ @®Conversion

 Large systems: : 0.15
4L ‘
Au+Au 200, 62, 39 GeV and Cu+Cu at 200 GeV 7 ¢ i 0.1}
[ \sy=200GeV I
10‘55—\ 0.05
« Small systems: - Yield is from PRC 91, 064904 ;
o 1 2 3 a4 0O

p+p, p+Au, d+Au (MB) at 200 GeV P, (GeVic)
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Direct photon spectra normalized by (dNch/dn)t-2>

Lower energies

5 ® Au+Au, (s, = 62.4 GeV, 0-86%
10 I ¢ Au+Auy, ﬂsN =39 GeV, 0-86%
O P+p, Is = 62.4 GeV

[ L gp+p. (s=63GeV
4 ® __ pQCD, fs = 62.4 GeV
107 .... pQCD, s = 39 GeV

10_12_| RN | [ I
0 5 10
P, [GeV/c]
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Direct photon spectra normalized by (dNch/dn)t-2>

Lower energies Different centralities

102k ® AutAu, fsyy =62.4 GeV, 0-86% | VS = 200 GeV:
I ¢ Au+AFﬁ =39 GeV, 0-86% | * B Au+Au, 0-20%
I o p:p' gfzz'gfjv i ® AutAu, 20-40%
o b 8= [ A Au+Au, 40-60%
4 ® __ pQCD, fs = 62.4 GeV 04D @ _ 200 GeV

g 1077 .... pQCD, 15 = 39 GeV [ o P
"? = p+p fit, ¥s = 200 GeV
RS, .... PQCD, 1s = 200 GeV

i

S,
Z 107
T
N’
~
>
©
a 108
o 10
\
Z
(o]
T

1079

1072 .
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Direct photon spectra normalized by (dNch/dn)t-2>

Lower energies

Higher energies
Different centralities Other A+A systems

-2
10 ¢ Au+Au, [sy, = 39 GeV, 0-86%
O P+p, Is = 62.4 GeV
B ] p+p, s = 63 GeV
4 — PQCD, fs =62.4 GeV
107

.... pQCD, fs = 39 GeV

_12|
10 | | 1 1 1 | I I I I |

® Au+Au, (s, = 62.4 GeV, 0-86%

Vs = 200 GeV:
r * B Au+Au, 0-20%

L ® Au+Au, 20-40%

A Au+Au, 40-60%
L O P+p, Vs =200 GeV

= p+p fit, ¥s = 200 GeV
.... pPQCD, ¥s =200 GeV |

(b)

¢ Pb+Pb, ysy, = 2760 GeV, 0-20%
B Au+Au, sy, =200 GeV, 0-20%
® Au+Au, s, = 62.4 GeV, 0-20%

+ Cu+Cu, \s,, = 200 GeV, 0-40%
— PQCD, vs = 2760 GeV

.... pQCD, Vs = 200 GeV

PHENIX

0 5 10
P, [GeV/c]

10/6/2020

0 5 10
P, [GeV/c]

0

5 10
P, [GeV/c]
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Similar low pr
photon yield when
scaled by
(dNecn/dn)t-2,
independent of
energy, centrality,

or system size

PRL123, 022301 (2019)
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Integrated low prt direct photon yield —

universal scaling
Integrate the low prt direct photons and use dNc/dn to compare data from

different beam energies, collisions species, and collision centralities

PRL 123,022301 (2019)

« Universal scaling behavior in - a=125
g2l POARPA 1+ X

all A+A systems g % $ Pb+Pb, |, = 2760 GeV (ALICE)
& = | Pb+Pb, |5, = 17.3 GeV (WA8)

— & 10z
dey/dy — A X (dNCh/dn) g = W AusAU, (5, = 200 GeV =
o) ~ @ Au+Au, |5, =62.4 GeV g
. . 1= L-""

« Source of photons must be similar vV E Blawau s, =30Gev e 1
Q 10_1;_ V Cu+Cu, {5y, = 200 GeV ’ ?I
V. T E e
= - Y o
= 10°¢
> r
< 3
=" 10 =
© -

10_4§_ ||||||| ||||||| |||||||
1 ? 10°
dN,,/dn quo

10/6/2020
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Integrated low prt direct photon yield —

universal scaling

Integrate the low prt direct photons and use dNc/dn to compare data from

different beam energies, collisions species, and collision centralities
PRL 123,022301 (2019)

 Universal scaling behavior in ST =125
all A+A systems © 1025_ # Pb+Pb, vsT,N:z?so GeV (ALICE)
% ~ | Pb+Pb, {5, = 17.3 GeV (WAS)
— 8 (0  10= [& Au+Au, |s, = 200 GeV
deV/dy o A X (dNCh/dn) o = @ AutAu, |5, = 62.4 GeV -
- o ? 1 [0 AuvAu, {5, =39 GeV e I
« Source of photons must be similar _ £ ¥ CusCu, {5y =200 GeV B
3— 10_1;_ O p+p, VS = 200 GeV B
* Ncon X pQCD and Ncon X p+p o :
follow same scaling at 0.1 of T 102
. = scaled prompt photons
I - = N, scaled h
yle O sl p+p fit, ¥s = 200 GeV
v 10 = __pQCD, {s = 2760 GeV
© - —PpQCD, Vs =200 GeV
10-4 - — PQCD, Vs = 62.4 GeV
= | I I| | L1 11 II| | | I T T I|

102 10°
chh/d'T] |n=0

—
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Integrated low prt direct photon yield —

universal scaling

Integrate the low prt direct photons and use dNc/dn to compare data from
different beam energies, collisions species, and collision centralities

« Universal scaling behavior in
all A+A systems

dN,/dy = A X (dN./dn)”

« Source of photons must be similar

* Ncon X pQCD and Ncoi X p+p
follow same scaling at 0.1 of
yield

« Onset of low p; radiation
excess at dN,, /dn ~107?

10/6/2020

—he
o
)

—
o

0< p. < 5.0 GeV/c)

PA.A)+p(A) =~y +X a=1.25

# Pb+Pb, {5, = 2760 GeV (ALICE)
| Pb+Pb, S = 17.3 GeV (WA98)

B Au+Au, \'sy = 200 GeV P_IET“IX
® Au+Au, |S,,, = 62.4 GeV 70

& Au+AU, 5, = 39 GeV preliminary ~ _.-#
V Cu+Cu, s, = 200 GeV .-
A d+Au, ys,, =200 GeV ¥’

a-rt
L ?’I

N, Scaled prompt photons
p+p fit, Ys = 200 GeV
— PQCD, ys = 2760 GeV
—PQCD, {s =200 GeV
— PpQCD, s = 62.4 GeV

* p+Au, Vs = 200 GeV
O p+p, Vs =200 GeV

—

10? 10°
dN,,/dn I]F0

10
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Comparison with STAR

Discrepancy with STAR Au+Auresults

P(AA)+p(A) > 7, + X o=1.25
# Pb+Pb, | s, = 2760 GeV (ALICE) STAR data shows the
¥ Pb+Pb, \ s, = 17.3 GeV (WA98)

® Au+Au, | s, = 200 GeV

® Au+Au, \ sy, = 62.4 GeV

| Au+Au, \s, =39 GeV

V Cu+Cu, s, = 200 GeV o
A d+Au, | sy, = 200 GeV
O p+p, \s =200 GeV

* Au+Au, | s, = 200 GeV (STAR)

—
o
)

—_
IIII||I| IIIIIIII| I||II|II| IIIIIIII| ||||IIII| IIIIII||| |II|IIII| I

—
o

scaling behavior also

—

The magnitude is lower

—
<
N

N,,, scaled prompt photons comparing to PHENIX

p+p fit, 1s = 200 GeV
— pQCD, 1s = 2760 GeV
—pQCD, 1s =200 GeV
— pQCD, 1s =62.4 GeV

1 | | | Illll | | | 1 IIIl| 1 | | | IIII|
AN /d 102 10°
ch n |nz0

—
<
w

results

dN,/dy (1.5 < p. < 5.0 GeV/c)
=

—
<
N
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Ry via external conversion method

A new measurement with 2014 Au+Au dataset 4
via external conversion method
« 10 fold statistics

 Photons convert in VTX layers.

« Reconstruction conversion position using e*te™ and the

B map, origin of the conversion

« Double ratio tagging method: cancelation of systematics

Conditional tagging efficiency : _
N)gnCl Measured raw yields

. (gyf n0tag
de NV di had
Data % irect — (Ry _ 1) % adron

Y = ., hadron ~
14 yhadron

y™

im Simulated based on hadron data

10/6/2020 lu. Mitrankov for PHENIX at ICPPA2020 15



Ry in Au + Au collisions at 200 GeV

-~ 3
- Au+Au — 1 +X, |5, = 200GeV, 0-20% - Au+Au — 1 +X, |5, = 200GeV, 20-40% New result
2.5 | = 2014 conversion method | = 2014 conversion method
__ T @ __ T——
2" PH ENIX ~ PH ENIX
C preliminary C  preliminary
150 4 - 4
- [ n o
C fofele] ! C e o
1 ________________________________
o 0.5 C 1 I 1 | 1 I 1 | 1 I 1 | I C 1 I 1 | 1 I 1 | 1 I 1 | I I
T Au+Au — 7 +X, sy, =200GeV, 40-60% T Au+Au — 7 +X, |5y, =200GeV, 60-83%
2.5 e 2014 conversion method — e 2014 conversion method
2 : -
- PH ENIX - PH ENIX
. preliminary - preliminary
1.5 — —
5 e 8 F x .
— e® s L - s
0.5 B 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 B 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | ] 1 1 1
0 2 4 6 8 10 2 4 6 8 10

P, [GeV/c] P, [GeV/c]
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Ry in Au + Au collisions at 200 GeV

Au + Au — v +X, s, = 200GeV, 0-20%

2014 conversion method

25
| ¢ PRC 91, 064904 {conversion)
2__ SN $
- PH--ENIX
- preliminary
15[

T

-
-
]
L

sl

@4—‘”
[@de
L =]

- 05 1 I 1 | 1 I 1 | I 1 1 | I

Au + Au — v + X, Sy, = 200GeV, 20-40%

2014 conversion method

L 2

PRC 91, 064904 (conversion)

~—
PH--ENIX
preliminary

—F=—
L Y R B A

Au + Au — v +X, \s,,, = 200GeV, 40-60%

® 2014 conversion method

25—
|+ PRC 91, 064904 (conversion)
21 —~——
" PHENIX
T preliminary
15—

Yeastiopn i %

05 1 1 | 1 1 | 1 1 |

Au + Au — vy +X, |s,,, = 200GeV, 60-93%
® 2014 conversion method

¢+ PRC 91, 064904 (conversion)

—~—
PH--ENIX
reliminary

©

10/6/2020

3 10 2 4 6 8 10
P, [GeV/c] P, [GeV/c]
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New result consistent with
previous published results
using:

« conversion method

17



1.5

_ 05

2.5

Ry in Au + Au collisions at 200 GeV

10/6/2020

T Au+Au — y +X, "I'S_MN =200GeV, 0-20% T Au+Au— y+X, n,"s—NN =200GeV, 20-40%
e 2014 conversion method e 2014 conversion method
[ + PRC 91, 064904 (conversion) [~ + PRC 91, 064904 (conversion)
C ¢ PRL104, 132301 (virtual y) C ¢ PRL 104, 132301 (virtual y)
__ T E} __ ~——
— PH ENIX " PH ENIX
- preliminary - preliminary
b : - ’
B 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I _ 1 B 1 1 | 1 1 1 I 1 1 1 | 1 1
T Au+Au — 7 +X, |5, =200GeV, 40-60% T Au+Au — y +X, \s,, =200GeV, 60-93%
B ® 2014 conversion method B ® 2014 conversion method
|+ PARC 91, 064904 (conversion) |+ PRC 91, 084904 (conversion)
__ “‘v—' - __ —h-.v._. —
- PH ENIX - PH ENIX
C  preliminary $ C  preliminary
Z_’T'ﬂ_ﬂ*_@__?_________i L I
B 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 B 1 1 1 | 1 1 1 I 1 1 1 | 1 1 1 | ] 1 1 1
0 2 4 6 8 10 2 4 6 8
P, [GeV/c] P, [GeV/c]

lu. Mitrankov for PHENIX at ICPPA2020
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New result consistent with
previous published results
using:

« conversion method,

« virtual y method



Ry in Au + Au collisions at 200 GeV

) 3: Au+Au — ¢ + X, {5, = 200GeV, 0-20% - Au+Au — 7 +X, {5, = 200GeV, 20-40% New result consistent with
Ll + PROST 084904 (comversion o o o1 064004 (canverson) previous published results
T PRL 104, 132301 (virtual ) } { - 4 PRL104, 132301 (virtual ) . .
|+ PRL109, 152302 (calorimeter) IB % { ~ 4 PRL109, 152302 (calorimeter) H’.] USI ng .
2 PHENIX 1 = PHENIX | } 1 « conversion method,
— preliminary i $ - preliminary } } } .
s B, ! - I f - virtual y method,
n @ : $ . i
1_@@@%@}%# ________ g @i_ ________ calorimeter method
_ 05: P T T A TR TN TR NN TR S S AN SO ST s S SR : | ] [
T Au+Au— 7 +X H’s_w=2OUGe\r', 40-60% - Au+Au —= v+ X, 1||s_rm=20[}GeV, 60-93%
e 2014 conversion method = 2014 conversion method
2.5 + PRC 91, 0684904 (conversion) — + PRC 91, 064904 (conversion)
- ¢ PRAL109, 152302 (calorimeter) - ¢ PRL 109, 152302 (calorimeter)
o -
- PH ENIX _ PH ENIX
- preliminary { } } }: preliminary
15— { _
o %H*H}H : {@{H
[een @ BESRASE Ry 8 FPRRTOCCC |
0.5: | L . | | .:...|...|...|...|'...
0 2 4 6 8 10 2 4 6 8 10
p, [GeV/c] p, [GeV/c]
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Ry in Au + Au collisions at 200 GeV

_ 3
T Au+Au — vy +X, Hls_NN = 200GeV, 0-20% T Au+Au =y X, -‘ls_NN =200GeV, 20-40%
- @ 2014 conversion method { T e 2014 conversion method
25 ¢ PRC91,064904 (conversion) __ + PRC 91, 064904 (conversion)
— & PRL 104, 132301 (virtual v) } { - ¢ PRL 104, 132301 (virtual y)
|+ PRL109, 152302 (calorimeter) % { ~ 4 PRL109, 152302 (calorimeter)
ol o o [{] } _ ~— 1
L PH ENIX ¢ - PH ENIX {
C preliminary i $ - preliminary } } }
15— E ¥ $ _
— i -

10/6/2020
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- 0.5 1 1 1 | 1 1 1 | 1 1 1 I 1 1 1 I 1 1 1 1 1 1 | 1 1 1 I 1 1 1 | 1 1
. T Au+Au — v +X, \s,, =200GeV, 40-60% - Au+Au =y +X Vs, = 200GeV, 60-93%
e 2014 conversion method = 2014 conversion method
2.5 + PRC 91, 0684904 (conversion) — + PRC 91, 064904 (conversion)
- ¢ PRL 109, 152302 (calorimeter) - ¢ PRL 109, 152302 (calorimeter)
2 ~— L~
- PH ENIX _ PH ENIX
- preliminary {&]} ] - preliminary
15— { —
B : Ll 1 - {E}] } } } l
C Yaas i % $ - {
[rwemE 8 BETONT D eewlyy B RRRITOTCC |-
0.5 C 1 L | | - L L _ L | L T L | L ! [ . L L1
0 2 4 6 8 10 2 4 6 8 10
p, [GeV/c] p, [GeV/c]

New result consistent with
previous published results
using:

« conversion method,

« virtual y method,

e calorimeter method

4 independent measurements
from independent datasets
shown here!

Full overlap with the published
low prand high pr
measurements
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Direct photon vyield in Au + Au collisions at 200 GeV

10°

10

N_((Gevic)?

4
rdp.dy

P

107

1073

107

107/

107°

10/6/2020

 Au+Au — y +X, |5, =200GeV, 0-20%

L 2014 conversion method

L
i . ¢ PRC 91, 064904 (conversion)
I ¢ PRL 104, 132301 (virtual y)
I ’i ¢ PRL 109, 152302 (calorimeter)
|y E\l.n
N, scaled pp fit: A| 145" |
L ﬂ po;
- L
L
i L,
*
- ‘.’
L » .
L *
L]
i By
u __H\"_'fd-__
. PH ENIX
- preliminary
III|III|III|III|III
0 2 4 6 8 10
P, [GeV/c]

[(GeV/c)?]

N

2m | ppoTdy

10°

10 -

0—1

1072

107

1077

107°

I Au+Au — v + X, 1..'% = 200GeV, 20-40%

. 2014 conversion method
PRC 91, 064904 (conversion)
¢ PRL 104, 132301 (virtual y)

PRL 109, 152302 (calorimeter)
o0

P
N, scaled pp fit: A( 1+p—T
0

L
*
'P,“

 PH ENIX
- preliminary

’y p—

0 2 4 6 8 10

P, [GeV/c]
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direct

(R’Y L 1>7hadron

At high pr Au+Au data
consistent with Ncoa

scaled p+p result

Clear enhancement
observed below 3
GeV in (semi-)central

Au+Au collisions
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Direct photon vyield in Au + Au collisions at 200 GeV

107

1077

107°

10/6/2020

| Au+Au — y +X, |5, =200GeV, 40-60%

. 2014 conversion method

I ¢ \d PRC 91, 064904 (conversion)
Il & ¢ PRL 109, 152302 (calorimeter)
2 2 \n
T N, scaled pp fit: A 1+p—T |
EEE !
n
s
L f t.5
¢
_ " \
*
- ‘T*
o~ L 2
' PH ENIX
- preliminary
III|III|III|III|III
0 2 4 6 8
P [GeV/c]

10

1077

107°

| Au+Au -y +X, |/s,, = 200GeV, 60-93%

2014 conversion method

i A PRC 91, 064904 (conversion)
I 4 ¢ PRL 109, 152302 (calorimeter)
i s
I N, scaled pp fit: A( 1+p—T
il ' 0
B L
*

B OE‘ ,
s =n * e
| PHENIX , \
- preliminary .

[ N R | L1 1 | L1 1 | L1 |
0 2 4 6 8

P, [GeV/c]
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direct

~ (R’y o 1>,yhadron
At high pr Au+Au data
consistent with Ncoi

scaled p+p result

Enhancement
persists below 3 GeV
in (semi-)peripheral

Au+Au collisions

22



o« 10°

107

107/

107°

Direct photon scaling with new 2014 results

0

AU AU — ¢ +X, |5, = 200GeV, 0-20%
° 2014 conversion method
¢ PRC 91, 064904 (conversion)
¢ PRL 104, 132301 (virtual y)
& PHL 109, 152302 (calorimeter),
pZ in
N, Scaled pp fit: A 1+p—T
- a 0
- i
B 9
L . +m
)
LN .
[ *
0 $
__ i
- PH ENIX
. preiminary
III|III|III|III|III
2 4 6 8
P, [GeV/c]
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. —h
o S8

—

T
—
<

dN,/dy (1.5<p_<5.0 GeV/c)
3 3 3

10
dN,/dn |
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~ PAA)+P(A) =y + X a=1.25
= |® Pb+Pb, \'s,, = 2760 GeV (ALICE)

= ¥ Pb+Pb, \/s,, = 17.3 GeV (WA98)

| (W Au+Au, s, = 200 GeV

= @ Au+Au, |s,, = 62.4 GeV

_ | Au+Au, Ysy, =39 GeV

L 7 Cu+Cu, {8y = 200 GeV preliminary .-#
= A d+Au, |s,, = 200 GeV

— 0 p+p. Vs =200 GeV

= % Au+Au, |'s, = 200 GeV (STAR)

L N, scaled prompt photons
= p+p fit, ¥s = 200 GeV

- — PQCD, Vs = 2760 GeV
u — PQCD, Vs =200 GeV
= —PQCD, Vs =62.4 GeV

- IIIIII| | IIIII|
1 10°
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Direct photon scaling with new 2014 results

AU AU — ¢ +X, |5, = 200GeV, 0-20%
. 2014 conversion method
¢ PRC 91, 064904 (conversion)
¢ PRL 104, 132301 (virtual y)
& PHL 109, 152302 (calorimeter),
pZ \n
N, Scaled pp fit: A 1+p—T
- a 0
- L1
*
B o
L . ....
" .
- +
*
B B
__ i
. PH “ENIX
L preiminary
III|III|III|III|III

0 2 4 6 8 10
P, [GeV/c]
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Consistent with the observed scaling
behavior in A+A systems

o[ PAAPA) =1 +X a =125
__ 10%=" @i Pb+Pb, s, = 2760 GeV (ALICE)
© = ¥ Pb+Pb, |5, = 17.3 GeV (WA98)
= 10 ™ Au+Au, VSyy = 200 GeV
8 = @ Au+Au, |5y, = 62.4 GeV S~
= | AusAu, |5, = 39 GeV PH -ENIX
uoj- 1 V Cu+Cu, {5, = 200 GeV preliminary _..#
= A d+Au, |5, = 200 GeV e
Vl_ — 0 p+p. s =200 GeV .-3’ H
o 107'= # Au+Au, |5, = 200 GeV (STAR) I'ﬁ
Y, = [¢]Au+Au, |5, = 200 GeV ) EI’I
Lo 102 :_ (2014 conversion method) V
N> B
=, - N_,, scaled prompt photons
T 10°%: p+p fit, (s = 200 GeV
-~ - — PQCD, Vs = 2760 GeV
o _4__ — PQCD, ¥s =200 GeV
107 e __pQCD, s = 62.4 GeV
= 1 | I I T | | I | | | 1 I I | |
1 10 10 10°
dN,,/dn lnﬁO
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Direct photon scaling with new 2014 results

107/

Au — v + X, \{'SNN = 200GeV, 0-20%
. 2014 conversion method
¢ PRC 91, 064904 (conversion)
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More peripheral Au+Au measurements

can fill in the “transition region”
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Consistent with the observed scaling
behavior in A+A systems
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SUMMARY

PHENIX measured the low pt direct photon yields in Au+Au collisions at 200 GeV for

different centrality bins with 2014 dataset

Consistent with previous published PHENIX results
Higher statistical precision, a full overlap with the published low pt and high pt

measurements
Theoretical picture still incomplete-unable to describe large yield and vz simultaneously
Observed a scaling behavior on direct photons at large systems:
« At the same center of mass energy, low at high pT scale with Ncoll

« At all energies, low pT yield scale with (dNch/dn)t-25
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SUMMARY

PHENIX measured the low pt direct photon yields in Au+Au collisions at 200 GeV for

different centrality bins with 2014 dataset

Consistent with previous published PHENIX results
Higher statistical precision, a full overlap with the published low pt and high pt

measurements
Theoretical picture still incomplete-unable to describe large yield and vz simultaneously
Observed a scaling behavior on direct photons at large systems:
« At the same center of mass energy, low at high pT scale with Ncoll

- At all energies, low pT yield scale with (dNch/dn)1-25

THANK YOU FOR ATTENTION!
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