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Motivation

— Bremsstrahlung is a major process losing
energies while jet particles get through the
medium.

— BUT it should be quite different from low
energy potential scattering.




Motivation

— It is expected that in the high energy limit
photons or gluons are emitted in the
direction of the initial jet particles.

— Check the behavior of bremsstrahlung in

relativistic heavy-ion collisions by calculating
the cross section.
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Model : Jet particle scattering in medium
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C. Y. Wong, Phys. Rev. C 85, 064909 (2012)

Two diagrams interfere to give the constructive
behavior in the forward direction which results
In the ridge correlation.



Bremsstrahlung of jet particle in medium

Interference term may play an important role in

this process and give the forward peak.



Bremsstrahlung of jet particles
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Amplitude for the Process
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Cross Section for the Process

1 I mpmg

do = do’

2(2m)° v, — U po ag

my, mqdq.dqp d°k

do’ = |M|28(phy + dly + ko — po —
o' = |M|7(py + ag + ko — po GO)% a ™

M = M, + M,

Add them first before square them
and interference terms are expected to give the

forward peak.



Degree of Freedom

- Consider 5 particles — 20 degrees of freedom

- on mass shell condition : 5
- Energy momentum conservation : 4

- Set the direction of initial jet & medium parton
tozaxis:p,=p,=0 & ay=a,=0

- Left 7 degrees of freedom
:Pos Por OBy @y Koy Oy @



Degree of Freedom

Using on mass-shell condition
& p—p —k=q=d—a

- for initial medium

2 2 2
ag = az + My,

- for final medium
(a0 +q0)* = ¢ + ¢5 + (as + q3)* +m?

We have quadratic equation from two expression
and solve it to get a, & a;



Angular Distribution of Cross Section

« Check the angular distribution of the cross
section.
* Check the correlation

AD"=6,-0, & A" = @, — @,



E, Dependence of Cross Section
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E, dependence .
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E, Dependence of Cross Section

E, dependence o,
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0, Dependence of Cross Section

©, dependence
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» Dependence of Cross Section
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0, Dependence of Cross Section
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0, Dependence of Cross Section

O, dependence e
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0, Dependence of Cross Section

O, dependence e
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0, Dependence of Cross Section

O, dependence e
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E, Dependence of Cross Section

E, dependence ez
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E, Dependence of Cross Section

E, dependence
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E, Dependence of Cross Section

E, dependence

p | 0.9 E GeV
k |09 (E -E)GeV
¢y | Odegree | < §
O, | 1degree
(pk O ~ 2T[
ek O ~ Tt
AO' = pr— 0,
AQ" = @y~ Py

1E-24

1E-28

25

1177
:::::::::

3.0

2014.12.05 (FRI) Heavy Ion Meeting



ection
nce of Cross S

de

epen

E, D

e
endenc
E, dep

b ‘ m i
umrl/mﬂHItI!II{‘l’%%%{%%’,ﬁ{%&,ﬁ f
;{{;g,;c;',g:;%t:',z',izz,"”"

T
111t [ ””ll =
/7 l'll
1 8 s
IO
/] 77 T T
L1177 111177 £ 7
Hiitisgy, T o e
f",z’lt’:’,ﬁ’f'r’/”"/,' 7
LT 2 7sgys, 7271777 7777 777777
", G m‘lnllll"’ll",'ﬁfulll’f"’,’”l':l',’ 7 LA,
; lllﬂ"u"nnl 7 7, "l,’lllll' o ey 217 —
- Zrtay, 79, sy ey, 'l"l”" 77 2 s 17
. Ve 2, "'r:’;" 2, :'uun.u'; aryy iz 2z
2 AR
! eiiss ,...'Z..:,Z’J"‘.i‘,.ié
St SR
3 ) 77 s, RLZS :"l.’
9 EI
1 . ) 3 eV
k |09

.
u"un.u,"'-"
...........n..,
'.5..,,...,....

0 deg ree
Py

Oy oo
=
k

552
tu‘,'” 5587 B
27 oot e
Lrgettege %)

’llllllllln o

(7 f’lll’ll

L277
L7 IIIIIII
7 s 157
7 £77
L LT
IIIIIIIIIIIIIII
lllllllllllllll”l”””

IIIIII’II
”7;7,’.’«”//11111
i

2
0.,. AR L7

', 04.' ooy

""" L7

LRI %%

Ill' 142

llll','

0y

&
AR
l,"'" L7

T LI

h"‘t.
i 7 Yogtogt
18 17 77
//:/llIllmfllfz;:;n,;m, /

Ae' = ep’_ ek
A('P’ = (Pp'_ (Pk

1

P

3.0
-3

P

!I 12.
2()1 N



E, Dependence of Cross Section

E, dependence ez
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E, Dependence of Cross Section

E, dependence ez
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E, Dependence of Cross Section

E, dependence ez
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Summary

» Calculate the cross section of bremsstrahlung
for jet particles in medium after the relativistic
high energy heavy ion collision.

- At given incident energy and p;

« Show the angular distribution of cross section
- check the correlation between p' and k.



Outlook

 Need to include the momentum distribution
of medium partons.

» Will check the correlation between medium
parton a' and p’ as a candidate process of the
ridge correlation.



— Bremsstrahlung is a major process losing
energies while jet particles get through the
medium.

— BUT it should be quite different from low
energy potential scattering.
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