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@ strong magnetic field B is produced in ultrarelativistic heavy-ion
collision experiments at RHIC eB ~ 0.01 GeV? and LHC
eB ~ 0.25 GeV/?
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@ strong magnetic field B is produced in ultrarelativistic heavy-ion
collision experiments at RHIC eB ~ 0.01 GeV? and LHC
eB ~ 0.25 GeV/?

o therefore, it would be interesting to explore how this huge magnetic
field affects jet quenching
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@ the jet quenching parameter (§) is defined as the transverse
momentum diffusion constant of the (emitted) gluon per unit length
of the jet trajectory [Baier et al. 1997]

§=(pl)/dz
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@ § is also related to the damping rate of an energetic color dipole of
size b through
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rdlpole ~ §b2 / d3q d3q qi — §b2(fj

o therefore, § can be computed by first computing the scattering rate
per unit momentum transfer dI8¢ /d3q of the jet from the thermal
quarks, and using the formula

1 drsingle
5— — d3 2
q v / q d3q a1
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g in pQCD with strong magnetic field eB > T?2

@ in the strong magnetic field eB > T2 regime, § can be found by first
computing the scattering rate per unit momentum transfer

driele /g3q of the jet from the thermal LLL quarks, and using the

formula .
. 1 5 drsmge 5
q= ;/d Q%QL
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@ in the strong magnetic field eB > T2 regime, § can be found by first
computing the scattering rate per unit momentum transfer
driele /g3q of the jet from the thermal LLL quarks, and using the
formula Jpsingle
a=, [da®

@ the total scattering rate of the jet from thermal LLL quarks
smgle

rsingle — [ ¢3q ar —44t— can be found from the imaginary cut of the jet

self-energy, i.e.,
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g in pQCD with strong magnetic field eB > T2

@ in the strong magnetic field eB > T2 regime, § can be found by first
computing the scattering rate per unit momentum transfer
driele /g3q of the jet from the thermal LLL quarks, and using the
formula Jpsingle
a=, [da®

@ the total scattering rate of the jet from thermal LLL quarks

smgle

rsingle — [ ¢3q ar —44t— can be found from the imaginary cut of the jet
self-energy, i.e., I'S”“gle ~ —Im[XR(P)]

Q rir)?
——— - — Q
<

LLL
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g in pQCD with strong magnetic field eB > T?2
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g in pQCD with strong magnetic field eB > T?2

@ the total scattering rate of the jet from the thermal LLL quarks is
rive o, [ dQ (ne(®) + ne(s” + 4°)) (@)

X Tr [1%9°P(p + @)y P(p)] 6(p° + ¢ — /(P + @) + M?
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g in pQCD with strong magnetic field eB > T?2

@ the total scattering rate of the jet from the thermal LLL quarks is
rive o, [ dQ (ne(®) + ne(s” + 4°)) (@)

X Tr [472°P(p + @) *1°P(p)| 8(p° + ¢° — /(P + @)? + M2
@ the gluon spectral density piﬁ(Q) is [Fukushima et al. 2015]

a
Qo Qs x as x 728 x 5gn(q°)d(QF)

Piﬁ(Q) ~ 2

2
2
(2—§ + const. X ag X e_2eB>
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G when the jet is parallel to the magnetic field (pQCD)
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G when the jet is parallel to the magnetic field (pQCD)

@ the scattering rate per momenta extracted from the total scattering
rate of the jet from thermal LLL quarks is

2
drsingle a2(1 + v)(eB) Te 26

~

dij_ q2 2
(qi + const. X ag X eB X eﬁa)
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G when the jet is parallel to the magnetic field (pQCD)

@ the scattering rate per momenta extracted from the total scattering
rate of the jet from thermal LLL quarks is

2
drsingle a2(1+ v)(eB) Te~2e5

d2qJ_ q2 2
(qi + const. X ag X eB X eﬁa)

@ and the jet quenching parameter to complete leading order in as is

R 1 ) drsingle ) )
g ;/d q W(ﬂ ~(14+1/v) ozs(eB)T(Iog(l/as)—l—const.)
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g when the jet is perpendicular to the magnetic field

(PQCD)
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g when the jet is perpendicular to the magnetic field

(PQCD)

@ the scattering rate per momenta extracted from the total scattering
rate of the jet from thermal LLL quarks is

: (3/v*+a3)
drsingle ~ %agns(qz) q (eB) e 2eB -
dq,dq; (aZ/v2+a3)
v (%%—Fq)z,—i—const.xasxeBxe 3B )
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g when the jet is perpendicular to the magnetic field

(PQCD)

@ the scattering rate per momenta extracted from the total scattering
rate of the jet from thermal LLL quarks is

: (3/v*+a3)
drsingle ~ %agns(qz) q (eB) e 2eB -
dq dq - (q /v2+q2)
v (%%—Fq)z,—i—const.xasxeBxe 2eBy>

@ there are two independent jet quenching parameters
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g when the jet is perpendicular to the magnetic field

(PQCD)

@ the scattering rate per momenta extracted from the total scattering
rate of the jet from thermal LLL quarks is

: (3/v*+a3)
drsngle 1a2ng(q.) g, (eB) e 2
dq,dq - (a2/v?+42)

v (%%—qu,—kconst.xasxeBxe 2eBy)

@ there are two independent jet quenching parameters

rsingle
= J o e g
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g when the jet is perpendicular to the magnetic field

(PQCD)

@ the scattering rate per momenta extracted from the total scattering
rate of the jet from thermal LLL quarks is

: (3/v*+a3)
drsngle 1a2ng(q.) g, (eB) e 2
dq,dq - (a2/v?+42)

v (%%—qu,—kconst.xasxeBxe 2eBy)

@ there are two independent jet quenching parameters

rsingle
4G, = — /dCIy/ CIzqz dq, dq
ydqz

. 1 /d / drsmgle
qy = v qy 9z qy m
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g when the jet is perpendicular to the magnetic field

(PQCD)

@ the jet quenching parameter g, to complete leading order in as is
4 ~ const.v2a2(eB)>/?

T2
+ const.va2(eB)T (Iog (W) + const.)

S
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g when the jet is perpendicular to the magnetic field

(PQCD)

@ the jet quenching parameter g, to complete leading order in as is
4 ~ const.v2a2(eB)>/?

T2
+ const.va2(eB)T (Iog (W) + const.)

o the jet quenching parameter §, to complete leading order in as is

4, ~ const.a2(eB)*?

1 T?
+ const. ;ag(eB)T (Iog (W) + const.)

S
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G in AdS/CFT correspondence

Kiminad Mamo (UIC) Jet Quenching in Strongly Magnetized QGP /18



G in AdS/CFT correspondence

@ § (the transverse momentum diffusion constant x = %6‘7) can be
extracted either from force-force correlation function as [Gubser 2007]
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G in AdS/CFT correspondence

@ § (the transverse momentum diffusion constant x = %6‘7) can be
extracted either from force-force correlation function as [Gubser 2007]

|
G = —T lim MR
w—0 w
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G in AdS/CFT correspondence

@ § (the transverse momentum diffusion constant x = %6‘7) can be
extracted either from force-force correlation function as [Gubser 2007]

Im G
G = —T lim MR
w—0 w

e or from light-like Wilson loop as [Liu et al. 2007]

R 42
i=-1"1 In(W (Ciight—iike))
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G in AdS/CFT correspondence

@ § (the transverse momentum diffusion constant x = %6‘7) can be
extracted either from force-force correlation function as [Gubser 2007]

A

Gg=—vT lim Im Gr(w) Gr(w)
w—0 w

e or from light-like Wilson loop as [Liu et al. 2007]

. 4\/5
G=-1"p In(W (Clight—like))

where [~ = At\/EA)@ and L = Axq
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G in AdS/CFT correspondence with strong magnetic field

eB > T?
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G in AdS/CFT correspondence with strong magnetic field

eB > T?

@ in the presence of a strong magnetic field B> T2 in the bulk
[D'Hoker et al. 2009]

r2

1
ds? = f(r)dt? + dz?) + R?*B(dx? + dy?) + ———dr?
RZ ( ) %f(r)
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G in AdS/CFT correspondence with strong magnetic field

eB > T?

@ in the presence of a strong magnetic field B> T2 in the bulk
[D'Hoker et al. 2009]

r2

1
ds? = —f(r)dt® + dz°) + R?B(dx’ + dy®) + ———dr?

o the Hawking temperature T of the black hole

1 '
— / rr! —
= V 8z (rn)f'(rn)g™ (rh) 22
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G when the jet is parallel to the magnetic field (AdS/CFT)
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G when the jet is parallel to the magnetic field (AdS/CFT)

@ from the force-force correlation function

A 7l ImGlw) 27! 2 1
§(v) = =47 lim === =~ ga(rs) = 3o\ [1+ 5 VABT
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G when the jet is parallel to the magnetic field (AdS/CFT)

@ from the force-force correlation function

. 7l ImGlw) 27! 2 1
a(v) = _47 ulzli;no w - ﬂ'oz’vgxx(rs) T 3r 1+ ﬁ\/xBT
R2

o from light-like Wilson loop (r = —)
u
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G when the jet is parallel to the magnetic field (AdS/CFT)

@ from the force-force correlation function

. 7l ImGlw) 27! 2 1
a(v) = _47 u|)—>0 w - ﬂ'oz’vgxx(rs) T 3r 1+ ?\/XBT
R2

o from light-like Wilson loop (r = —)
u

-1
[ G, 4 V)BT
- o/ (/ du G + Gzz) ~3 log(B/ TZ)
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g when the jet is perpendicular to the magnetic field

(AdS/CFT)

@ §, from the force-force correlation function

Kiminad Mamo (UIC) Jet Quenching in Strongly Magnetized QGP /18



g when the jet is perpendicular to the magnetic field

(AdS/CFT)

@ §, from the force-force correlation function

oy A TE L ImGRw)  TH % 3/
%) = 20 i T = g = gV
+ VAVBT?
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g when the jet is perpendicular to the magnetic field

(AdS/CFT)

@ §, from the force-force correlation function

oy A TE L ImGRw)  TH % 3/
%) = 20 i T = g = gV
+ VAVBT?

@ G, from light-like Wilson loop

-1
1 Hh 1 G 27
b, = —— du—— | —2 ) =V AVBT?
7 27'('0/ (/uc ! Gzz Gtt + Gxx) 3 \/_\/E
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g when the jet is perpendicular to the magnetic field

(AdS/CFT)

@ g, from the force-force correlation function
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g when the jet is perpendicular to the magnetic field

(AdS/CFT)

@ g, from the force-force correlation function

4 (v) = _275 w0 w - chs’vgzz(rs) - 6?&6 /

L AVEBT?
3v2
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g when the jet is perpendicular to the magnetic field

(AdS/CFT)

@ g, from the force-force correlation function

4 (v) = _275 w0 w - chs’vgzz(rs) - 6?&6 /

L AVEBT?
3v2

e g, from light-like Wilson loop
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g when the jet is perpendicular to the magnetic field

(AdS/CFT)

@ g, from the force-force correlation function

R T4 . ImGa(w) T+ 1 3/
qy(V) - _275 wILno w - chs’vgzz(rs) - 6?&6 /

L AVBT?
3v2

e g, from light-like Wilson loop

b= g [t [ S T e
Y=o\ Jo. G N Gut Go ] T (3m)log(B/T2)
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@ when the jet is parallel to the strong magnetic field B > T?2
dpcp ~ (1+1/v) )\2BT< log (1/as) + const.) +0(T?/B)

and

. 1
Gads/cFr ~\/1+ ﬁ\/XBT +0(T?/B)
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@ when the jet is parallel to the strong magnetic field B > T?2
Gpocp ~ (1 +1/v) )\ZBT< log (1/as) + const.) +0(T?/B)
and
Gads/cFr ~ (/1 + %\/XBT +0(T?/B)
@ when the jet is perpendicular to the strong magnetic field B > T2
Gpacn(z) ~ V2AN2BY2 + O(T?/B)

dpacn(y) ~ N2B¥? + O(T?/B)

and
Gads/CFT(z) ~ V> VABY? + O(T?/B)

GAds/CFT(y) ™ VB2 4 0(T?/B)
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Thank You!
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