
Poster	Print	Size:	
This	poster	template	is	set	up	for	A0	
interna7onal	paper	size	of	1189	mm	
x	841	mm	(46.8”	high	by	33.1”	
wide).	It	can	be	printed	at	70.6%	for	
an	A1	poster	of	841	mm	x	594	mm.	

Placeholders:	
The	various	elements	included	in	
this	poster	are	ones	we	oNen	see	in	
medical,	research,	and	scien7fic	
posters.	Feel	free	to	edit,	move,		
add,	and	delete	items,	or	change	
the	layout	to	suit	your	needs.	
Always	check	with	your	conference	
organizer	for	specific	requirements.	

Image	Quality:	
You	can	place	digital	photos	or	logo	
art	in	your	poster	file	by	selec7ng	
the	Insert,	Picture	command,	or	by	
using	standard	copy	&	paste.	For	
best	results,	all	graphic	elements	
should	be	at	least	150-200	pixels	
per	inch	in	their	final	printed	size.	
For	instance,	a	1600	x	1200	pixel	
photo	will	usually	look	fine	up	to	
8“-10”	wide	on	your	printed	poster.	

To	preview	the	print	quality	of	
images,	select	a	magnifica7on	of	
100%	when	previewing	your	poster.	
This	will	give	you	a	good	idea	of	
what	it	will	look	like	in	print.	If	you	
are	laying	out	a	large	poster	and	
using	half-scale	dimensions,	be	sure	
to	preview	your	graphics	at	200%	to	
see	them	at	their	final	printed	size.	

Please	note	that	graphics	from	
websites	(such	as	the	logo	on	your	
hospital's	or	university's	home	page)	
will	only	be	72dpi	and	not	suitable	
for	prin7ng.	

	
[This	sidebar	area	does	not	print.]	

Change	Color	Theme:	
This	template	is	designed	to	use	the	
built-in	color	themes	in	the	newer	
versions	of	PowerPoint.	

To	change	the	color	theme,	select	
the	Design	tab,	then	select	the	
Colors	drop-down	list.	

	
	

	

	

	

	
	

	

	

The	default	color	theme	for	this	
template	is	“Office”,	so	you	can	
always	return	to	that	aNer	trying	
some	of	the	alterna7ves.	

Prin7ng	Your	Poster:	
Once	your	poster	file	is	ready,	visit	
www.genigraphics.com	to	order	a	
high-quality,	affordable	poster	print.	
Every	order	receives	a	free	design	
review	and	we	can	delivery	as	fast	
as	next	business	day	within	the	US	
and	Canada.		

Genigraphics®	has	been	producing	
output	from	PowerPoint®	longer	
than	anyone	in	the	industry;	da7ng	
back	to	when	we	helped	MicrosoN®	
design	the	PowerPoint	soNware.		

	
US	and	Canada:		1-800-790-4001	
Interna7onal:	+(1)	913-441-1410	
Email:	info@genigraphics.com	

	
[This	sidebar	area	does	not	print.]	

	
	
	
	
	
	
	
	
	
	
	
	
	

Direct	photons	are	unique	probes	to	study	both	the	thermal	and	collec7ve	
proper7es	of	the	Quark	Gluon	Plasma	(QGP).	PHENIX	has	discovered	a	large	
excess	of	the	direct	photon	yield	as	well	as	a	large	azimuthal	anisotropy	at	the	low	
pT	region	in	Au+Au	collisions	at	200	GeV.	The	two	observa7ons	of	large	yield	and	
anisotropy	are	quite	challenging	for	the	current	theore7cal	models	to	reconcile	
simultaneously.	To	provide	more	constrains	and	insights	to	the	theore7cal	
picture,	PHENIX	is	making	a	more	precise	measurements	for	both	yield	and	
anisotropy	using	the	high	sta7s7cs	data	sample	of	Au+Au	collisions	taken	in	2014,	
where	photons	are	reconstructed	via	conversions	to	e+e-	pairs.	As	evidence	
mounts	for	a	collec7ve	behavior	in	small	systems,	PHENIX	also	measured	the	
direct	photon	produc7on	in	p+Au	collisions	to	see	if	there	is	any	thermal	signal	in	
small	systems.	In	this	poster	we	will	present	the	updated	result	on	direct	photon	
azimuthal	anisotropy	v2	in	Au+Au	collisions	at	200	GeV	and	the	direct	photon	
yields	in	p+Au	collisions	at	the	same	beam	energy.	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Calorimeter	photon	sample	
(real	photons	in	EMCal):	
•  Shower	shape	cut	

Conversion	photon	sample	
(conversions	at	VTX):	
•  Single	cut:	eID	cut	
•  Pair	cut:	conversion	posi7on	cut	
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Abstract	

New	direct	photon	v2	results	in	Au+Au	0-20%	and	20-40%	centrali7es:	
•  Good	agreement	with	published	results	
•  More	precise	direct	photon	v2	at	high	pT	(consistent	with	0)	
New	direct	photon	yield	results	in	p+Au	0-5%	and	0-100%	centrali7es	:	
•  Observa7on	of	direct	photon	signal	at	low	pT		in	0-5%	
•  A	hint	of	excess	of	direct	photon	yield	above	Ncoll	scaled	p+p	at	low	pT	in	0-5%	

Summary	

Low	pT	direct	photon	producHon	from	
small	to	large	systems	
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Large	yield:	
emission	from	the	
early	stage	when	
temperature	is	

high	

From	Large	to	Small	System	

Measure	azimuthal	distribu7on	of	inclusive	photons	with	respect	to	event	plane:	
dN
dΔφ

= N0 1+ 2v2
obs cos(2Δφ)+ 2v4

obs cos(4Δφ)⎡⎣ ⎤⎦

Subtract	the	decay	
photon	contribu7on	
from	inclusive	

Photon	IdenHficaHon	

From	High	pT	to	Low	pT	

Challenging	for	theoreHcal	models	to	
describe	simultaneously	(direct	photon	

puzzle)	

Large	v2:	
emission	from	the	
late	stage	when	the	
collec7ve	flow	is	

sufficiently	built	up	

Strong	flow	signal	like	
in	A+A	system	is	
observed	in	small	

systems	(p/d/3He+Au)	
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Direct	photon	v2	at	high	pT:	
	~0	azimuthal	anisotropy	

Direct	photon	v2	at	low	pT:	
large	azimuthal	anisotropy	

v2k =
v2k
obs

Re s 2kΨ{ }
=
cos(2k[φ −Ψ])
cos(2k[Ψ−Φ])

New	ReconstrucHon	Method:		
•  Reconstruct	all	tracks	to	the	

real	conversion	point	
•  Conversions	at	any	material	

(mainly	VTX	3rd	and	4th	layer,	
~5%	for	each	strip)	

•  Could	be	used	in	various	
systems	(Cu+Au,	Au+Au,	
He3+Au,	p+p,	p+Au	)	

Large	excess	of	low	pT	(<3	GeV)	direct	
photons	above	Ncoll	scaled	p+p?	
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Dominant	source	of	direct	photon	
is	from	iniHal	scaXering	

CondiHonal	
acceptance	and	

efficiency	

Excess	of	direct	photon	yield	above	
Ncoll	scaled	p+p		

(thermal	photons)	?	

Direct	
photon	
signal	
(Rγ>1)?	
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Mixture	of	direct	photon	from	iniHal	
hard	scaXering	and	thermal	radiaHon	

(QGP	and	HG)	

From	High	pT	to	Low	pT	
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Cocktail	raHo	from	
Exodus	

 [GeV/c]
T

p
0 2 4 6 8 10

3 c
-2

m
b 

G
eV

 3
/d

p
σ3

 d⋅E

5−10

4−10

3−10

2−10

1−10

1
 + Xγ →p + Au 

 = 200 GeV:NNs

0-5%, Ext. conv.

0-100 %, Ext. conv.

PH ENIX
preliminary

 [GeV/c]
T

p
0 2 4 6

γR

0.9

1

1.1

1.2

1.3
 + Xγ →p + Au 

 = 200 GeVNNs
0-100 %, Ext. conv.
p+Au, 0-5%, Ext. conv.

PH ENIX
preliminary

]2 [GeV/c-e+ eγm
0 0.1 0.2 0.3 0.4 0.5

co
un

ts

0

1

2

3

4

310×

Real pairs
Mixed pairs
Subt. pairs

p+Au 0-5% @ 200 GeV
 < 0.8 GeV/c

T
0.6 < p

]2 [GeV/c-e+em
0 0.1 0.2 0.3 0.4 0.5

co
un

ts

0

1

2

310×

Real pairs
Mixed pairs
Subt. pairs

p+Au Cent @ 200 GeV
 < 0.8 GeV/c

T
0.6 < p

Nincl/Ntag	from	
real	data	

Is	there	hot	
medium	created	in	
small	system?	


