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Motivation

Photons in Heavy-lon Collisions
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Motivation

Model vs. Experiment; The Photon Puzzle
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Model vs. Experiment; The Photon Puzzle
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Model vs. Experiment; The Photon Puzzle
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The Color Glass Condensate
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[L. A. Halard-Lang et al., Eur. Phys. J. C 7a(a), 204 (2015)]




The Color Glass
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High Q2 and fixed x:
Diluted system

/

==

igh Q2 and small x:
Dense system

X << X
X << X
X, << X,
X,<< X,

X, << 1

- The system is dominated by gluons.

1

- |s a glass: for large x the color sources are
static. For small x are slow gluons.

- The satured gluon occupation number adds its
color charge coherently.



The Color Glass

Condensate
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Gluon Fusion and Splitting in a Magnetized Glasma

PHYSICAL REVIEW D 96, 014023 (2017)
Prompt photon yield and elliptic flow from gluon fusion induced
by magnetic fields in relativistic heavy-ion collisions
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Some details...




Some details...
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Results

3.9
3. Au-Au (a) ’ Au-Au (b)
Spectators 3 Participants + Spectators
25 Vvsnn = 200 GeV VEnn = 200 GeV
' 0 —20% L 0—20%
2.9
2. Ld |€B|t0tﬂ] 2 |€B|t0tal
- |€Bz| Ngl: 2. - |€Bz
1.5 B =) B
«[eBy| S 15 = |eBy
1 *|CB$‘ X 10F2 *|€B$
' 1.
0.5 0.5
0. 0. A T TR

(] |
-
-]
[u—
=
o
=11
o
-]
IS
o
(] |

0. 0.1 0.2 0.3 0.4 0.! .
t [fm] t [fm]



2
-

eB/m:

2
-

e B /m:

4.l Au-An (c)
Spectators
3.50 & W SN = 200 GeV
T d
3 20 — 4057
; - E”-B|11r1a-'|.|
2.0
- '-”B:|
2. .
o leBy|
1.54 & u;ﬁJ.| '.J-C 'U.]_:
h
a
0, 0.1 0.2 0.3 0.4 0.5
¢ [fm]
5.t An-An (e)
4E Spectators '
VeEnn = 200 GeV
4. 40 — 60%
3.9 - '-H-Blll:-lill
3. - "B:|
25
. . f’U_u|
2. «leB,| x 1072

0.2 (.3 1.4 (1.5
t [fm]

2
-

eB/m:;

-
F-
-

e /m:

An-An (d]
s . ' P
Participants + Spectators
W s = 200 Gel

20 — 40%

3.5 - E'B|1n1::|l

3. - I!"B:|
2.0 .

’ «|eB,]

2 «|eB,| x 1072
1.5

1.
0.5

. -

. 0.1 0.2 0.3 0.4 0.5

t [fm]

5.5} An-An (1)
= . Participants + Spectators
_ ) WEnn = 200 GeV
4.0 10 — 60%

4.
15 - I-r'-|i|3|1|r1a-‘|.|

_% « |eB,]
2.5 0 '7E1;|

2. «leB,| x 1072
1.5

1.
0.3

0

0. 0.1 (.2 0.3 0.4 0.5

t[fm]



350F

300}

L

par

-

=

100}

_ 200}

150}

o Au-Au
= Au-Au :
&+ Au-Au

+ Cu-Cu :

0 — 20%
20 — 40%
40 — 60%
0 — 40%

..Aﬂ,;n* ﬁ,#ﬁa w-

6 (b) -« Au-Au:0-20%
= Au-Au: 20 — 40%
51 &+ Au-Au : 40 — 60%
4+ Cu-Cu : 0 — 40%
At
31
21
11
0. 0.1 0.2 0.3 0.4 0.5
t [fm]
T 2/3
:\'part
2N



10t
%
<)
- 0
=
e
= 107!
=
F-l:j i
- 10—2
3
b=
|
= 1073
104

o Au-Au 0 — 20%
= Au-Au : 20 — 40%
4 Au-Au ;40 — 60%
+ Cu-Cu: 0 —40%
Spectators

AVSNN = 200 GeV

J) AN™ /dw, [GeV 7]

-
=
b

R
=
i

—_
=
=

[—)
p—
o’
I
—

[
p—
o’
I
b

_
=
(%]

—
3
L

o Au-Au: 0—20%
= Au-Au: 20 — 40%
+ Au-Au : 40 — 60%
4+ Cu-Cu: 0—40%
Spectators + Participants

W ENN — 200 GeV




{ o Au-Au: 0 —20% 90t o Au-Au: 0—-20%
i = Au-Au: 20 — 40% 0! = Au-Au : 20 — 40%
:k' + Au-Au : 40 — 60% -0 + Au-Au ;40 — 60%
¥ " 4 Cu-Cu : 0 — 40% 4 Cu-Cu : 0 — 40%
= 60}
* Spectators . Spectators + Participants
VSnn = 200 GeV U VSN = 200 GeV
E” 401
-~ 30
20t
10}

@ o0
0. 05 1. 15 2. 25 3. 35 0. 05 1. 15 2. 25 3. 35
wq [GeV] wq [GeV]

dN™ag ¢ L g o ,
mag, Z«;ﬂ:1 { duw,g (wq)]i [1’2 (Wq)]z
vy - (Wg)

3 {dﬂfmag}
1



1/(2mw,) dAN™28 /dw, [GeV 7]

f—
=
L

f—
]
b

-
]

—
3
ey

el
—_

o

Au-Au: 0-20%
vV EANN — 200 GeV

—
-]
[ ]

(a) c

=
=
—

—_
—

1/(2mw,) dN™ /dw, [G{JV_EJ
= —

= Spectators (b)
& opectators + Participants

¢ I HLND‘L[E[] 40%] — Dlrﬂct.l’lt[; 93, 144006 (2016))

Au-Au: 20-40%
vV SNN — 200 GeV

= Spectators

L . 1073

& opectators + Participants

| ¢ PHENIX g_20%) — Directipre g3, 044906 (2016)] 1041

0. 05 1. 15 2. 25 3. 35 0. 05 1.
wy [GeV]

[PHENIX collaboration, PRE 31, 064304 (2015)]



direct ,
S (] [ ) + B () g ()

FI”EHy 'Ug(;uq) —

m dN dNdirect
2 =1 [dwa- + o (wq)

0.35

= Spectators
0.3 = Spectators + Participants
e ¢ PHENIX 20 — 40%
0.25 Au-Au

Vsnn = 200 GeV

0.2

0.15

0.1

0.05




Conclusions

 We have computed the contribution to the photon yield and elliptic flow from gluon fusion
and splitting induced by a magnetic field during the early stages of a relativistic heavy-ion
collision.

e The magnetic field strength and volume are computed using UrIMD simulations and the
results compared with recent data from PHENIX.

e The results show a relatively good agreement for the lower part of the spectra and is
better for peripheral collisions.
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