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D. Pablos Tue 09:20

° ° K. Zapp Wed 08:40
Vacuum-Like Physics .« duiic i
A. Takacs Wed 09:20

J. M. da Silva Thu 09:00

X. M. Lopez Thu 09:20

* Initial Coherent Scatterings

» Factorization: Coherent Radiation Not
Resolved E;)/ (2(5F) [Caucal, Iancu, Mueller, Soyez, PRL(2018)]

» Modified Vacuum Shower [Kumar, Majumder, Shen, PRC(2020)]
[Kumar, Majumder, Sirimanna, Tachibana, 2501.07823]

» De-/coherent Energy Loss = et v, and B,

Mehtar-Tani, Tywoniuk, JH
[Mehtar-Tani, Pablos, Tywoniuk, PRL(2021) PRD(2024)]

» Color Coherence on Recoills
[Pablos, Sanjurjo, 2406.08550]

» Delayed Energy Loss (7=0.6 fm/c)

[Andres, Armesto, Niemi, Paatelainen,
)) Salgado, PLB(2020)]
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https://doi.org/10.1016/j.physletb.2020.135318
https://doi.org/10.1016/j.physletb.2020.135318
https://arxiv.org/abs/2406.08550
https://doi.org/10.1103/PhysRevC.101.034908
https://arxiv.org/abs/2501.07823
https://doi.org/10.1103/PhysRevLett.120.232001
https://indico.cern.ch/event/1334113/contributions/6289817/
https://indico.cern.ch/event/1334113/contributions/6289848/
https://indico.cern.ch/event/1334113/contributions/6289844/
https://indico.cern.ch/event/1334113/contributions/6289835/
https://indico.cern.ch/event/1334113/contributions/6289868/
https://indico.cern.ch/event/1334113/contributions/6289867/
https://doi.org/10.1007/JHEP01(2013)031
https://doi.org/10.1103/PhysRevLett.127.252301
https://doi.org/10.1103/PhysRevD.110.014009

Decoherence
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Decoherence

* Individual Antennas Resolved By QGP
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Jet-Medium Scattering

e Multiple Scattering:

» Momentum Broadening }
X

_)_m\ » Drag

» Conversion
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Medium-Induced Radiation

[Baier, Dokshitzer, Mueller, Peigné, Schiff (1996)] [Zakharov (1996)] [Gyulassy, Levai, Vitev (1999)] [Wiedemann, Gyulassy (1999)]
[Arnold, Moore, Yaffe (2003)] [Caron-Huot, Gale (2010)]..

»BDMPS-Z Formalism: Resum Multiple-Scattering diagram

dry, _d drg, P (2) |
t) - a dz (P7Z7t) 47TP2Z2 R'e / dt / ) G(t7q7t17p) .
—————
Rate Spectrum
D(t) o 55 HTL P ial
ZErms) Y otentia
1 . .
F@)03@71;E;§ »Static Screenlng
L(t) o gh’ »Harmonic Oscillator (HO)
F(t) X CNP—QCD(Q) »Non_perturbative [Moore, Schlusser, PRD(2020)]
[Moore, Schlusser, Schlichting, IS, JHEP(2020)]
[(t) o Cnon-rq(a)  »Non-Eq Extracted F. Lindenbauer Mon 17:55
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https://doi.org/10.1103/PhysRevD.101.014505
https://doi.org/10.1007/JHEP10(2021)059
https://indico.cern.ch/event/1334113/contributions/6289793/

Effective Kinetic Theory

» Elastic Scattering » Effective 12 Rate
B ra
T -
(j2++2Lf] i (71++2Lf]
Static/Evolving Includes Medium Recoil/Response

fp) =T (p)+of7p)  f7°0p) = f(p) — f9“F(p) SO

Energy Distribution

D(.’E) — 5(.’,UEO — p)p35fjet (p) [Arnold, Moore, Yaffe]
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AMY Kinetic Theory
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AMY Kinetic Theory

xD(z, R)

Energy Distribution

T/E

102

100 +

100 L

0.01 0.1 1 0.01 0.1 1

Momentum fraction: © = p/F Momentum fraction: © = p/F
[Mehtar-Tani, Schlichting, IS, JHEP(2023)]
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https://doi.org/10.1007/JHEP05(2023)091

JET

TQ 2rT  Quark jet E =1000T

® ® 0.2
‘l\lvr\( I<: 5 e e
1netic Theor | BB E
0.15 £ 3.9, 8% — 13.1, 45% —
D 6.2, 1T% — 15.8, 53% —
© 8.4, 26%

»K-Z Turbulent Cascade = Stationary Solution

Energy flux: = 1% dz 0,0 (2

Cutoff scale: A/T % g%
[Schlichting, IS, JHEP(2021)]%%§%§

1
D(z) x — §§
Ve BE
Gluon jet ¢t =4.11Im/c s
T=3
. T/E
o~ 102 f
= )
9 o
8 101 L é
g E
2 z
= 2
2 107 2
7 3
A
o 1071
5}
=
0.01 0.1 1 0.01 0.1 1
Momentum fraction: © = p/F Momentum fraction: © = p/F

[Mehtar-Tani, Schlichting, IS, JHEP(2023)]
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https://doi.org/10.1007/JHEP05(2023)091
https://doi.org/10.1007/JHEP07(2021)077

Q o JET
° ° 0 T 2rT  Quark jet E =1000T
inetic Theory . :i-.:

< 015 b3.9, 8% — 13.1, 46% —
= 6.2, 17% — 158, 53% —
8 |84, 26% —
;s 0.1 .
»K-Z Turbulent Cascade = Stationary Solution = oo
»Due to the Rate Momentum Dependence " 0 30 100 30 100
Cutoff scale: A/T %
1 1 x D( ) L [SChlichting, IS, JHEP(z@Zl)]%gAﬁgg%
D(w) = [ dzK(z) —~ |VzD (%) - 2D() 7)<
0 VT z B&
Gluon jet ¢t =4.11Im/c %
T=23
. T/E onT/E B
S B o F=016 =+ g
= t=1.1fm/c =U.52 —e— »
S ol R =06 ;
5 :
E 10 ¢ Qz
éj [£3}
g 107" ¢
0.01 0.1 1 0.01 0.1 1
Momentum fraction: © = p/F Momentum fraction: © = p/F
[Mehtar-Tani, Schlichting, IS, JHEP(2023)] [Blaizot, Iancu, Mehtar-Tani, PRL(2013)]
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https://doi.org/10.1007/JHEP05(2023)091
https://doi.org/10.1007/JHEP07(2021)077
https://doi.org/10.1103/PhysRevLett.111.052001
https://doi.org/10.1016/j.aop.2016.01.002

Evolving Background .. ... i s
o

* Evolving Medium Do
(0 +28,.) 197 (0,1) = C179°T) 7
(0 +220,.) 97 (p, 1) = CLF2°7 657 £ y "l
i \
°* CGC Initial Condition: u B @ B 6 &
faaP(, ¢ _ o) 2AQuespl- (% + €5/} | |

A V5 + £2p?

Evolving
fp, t)=r"(p, t)+ 67, t)
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https://doi.org/10.1007/JHEP06(2024)214

AMY Kinetic Theory

»“Hydrodynamisation” Of Jets: Indistinguishable From

Soft Background Perturbations Dimin = 2.7
1.5 = costl =0
' 0.16
10 - 0.59
< - 0.89
! ©oaz. sym.
051 1 - 1st hydro
I
I
00 I""'lll 1 ""'O L .\..-w
10 10 rT(r)
A1n /s

Ismail Soudi

Momentum space

Expansion

cosf =0.0
Minijet

0.2
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!
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/
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QGP

Minijetv

[zhou, Brewer, Mazeliauskas, JHEP(2024)]
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https://doi.org/10.1007/JHEP06(2024)214

Medium Response

e Thermalized Jet Distribution

»Static Medium:

Sfled (p) =V (0T Or + 6u®0y= + dpyd,, | n

»Evolving Medium:

n/s

5 visc —
Foise = ()

— (1~ 3cos’ O)F (p/T(r))

Ismail Soudi

&0

Gluon jet
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[zhou, Brewer, Mazeliauskas, JHEP(2024)]
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https://doi.org/10.1007/JHEP05(2023)091
https://doi.org/10.1007/JHEP06(2024)214

X. Wang Tue. 9:00

Diffusion Wake

* Spatial Evolution of Response

»Boson-jet= Wake in Boson direction

»D1-Jjet observables using rapidity gap

< T T T T T
= 3.5 Wl |Any <05 Near-side | 3.5
< ) A
7 5 -3 -1 1 3 5 7 7 -5 -3 -1 1 3 5 7 3.0 WM |An;i.| €(05,1.0) E 130
7 ~-jet + Medium ~-jet + Medium Excitation {7 251 ANy ] > 1.0 E 25
48
> flos 5 aofl I° 2.0l PHe(1.0,20) GeVie E 50
3} fo.0 2ol 3
B ;Z 241 1 15
B 8 1.6 1.0
N i R o8| 1"
B ooll I3 05
skl —08j 15 0.0
7k (a) 7=2.0fm/c{ (b) T=2.0fm/c{-7 N . | | . -05
7 ~-jet + Medium ~-jet + Medium Excitation {7 2 ‘ ‘ " A0l 05.10 1.0
ha = (Ane|> 1.0
stllas 06 {5 = Jos
3t 24 g:i 3 i
2.0 0.3 E —0.0
LM 02ff {1 z
T ;.i g:; a1 % . —-4-0.5
-3 [l - : Zoall 13 g1 @ J40
SrY ( [ 039 |5 1.5 ! ! I I | ! | 45
7H(e) T=4.8fm/c{ (q) T=4.8fm/c|-7 4 2 0 2 4 -4 2 0 2 ':t
7 5 3 1 1 3 5 7 7 5 3 1 1 3 5 7 AN =nh = Njet AN =nNh - Njet = nlppz
xT x
[Chen et al., PLB (2018)] [Pablos, PRL (2020)] [Yang, Wang, 2501.03419]
°
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https://indico.cern.ch/event/1334113/contributions/6289818/
http://doi.org/10.1016/j.physletb.2017.12.015
https://arxiv.org/abs/2501.03419
https://doi.org/10.1103/PhysRevLett.124.052301

Y.-J. Lee Wed.10:00

Evidence Of Medium Response
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A
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e Z-hadron correlation

»Depletion Z-direction
Ap=0 & Ay=0

»Enhancement hadron-side
Ap=m

»Captured by Medium
Response Models

e PbPb 0-30% Jewel v2.2.0

— Hybrid Jewel No recoil

- - Hybrid No wake ~—— COLBT
PYQUEN --PYﬂﬂASp?ZOGeV

Ismail Soudi

CMS Preliminary

— 40<p7<350 GeV
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[CMS-PAS-HIN-23-006 ]
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https://indico.cern.ch/event/1334113/contributions/6348646/
http://cds.cern.ch/record/2912799

A. S. Ontoso Thu. 14:45

Energy-Energy Correlators

e Jet substructure from EEC in Medium

Two—Point Energy Correlator

. E=100 GeV, L=2 fm

s

B § =10 GeVim'
B §=20GeVim™!
B § =30 GeVfm™'

— Total ----- Vacuum

In o The new kid in town
[Andres et al. PRL(2023)] Everybody loves you
So don't let them down...
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https://indico.cern.ch/event/1334113/contributions/6209731/
https://doi.org/10.1103/PhysRevLett.130.262301

»Medium Response = Large angle

e

nhancement

1.70 nb PbPb (5.02 TeV) + 302 pb " pp (5.02 TeV)

1.5

r CMS Pre//mlnary 120 < ]et p < 140 GeV
antl k; R=04
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T
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|:| Hybrld fuII wake

e p°“>1GeV
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/

||||1|||||| ||||||I

1072 107

Ar
[ CMS-PAS-HIN-23-004]
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1.5

I CM™S data
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[0 Hybrid, pos. wake
0.75 I Hybrid, full wake
This work

1072

[Barata et al. arXiv:2412.03616]
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6dx/de

6dz/d8

A. S. Ontoso Thu.

Energy-Energy Correlators

14:45

PbPb/pp

1072 10-!

10! —— K=40
No p# cut — k=19
100 br — K=02

_~~ PP
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Inyl <1.44. njet| <1.6
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e

[Yang, He, Moult, Wang, PRL(2024)]
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https://doi.org/10.1103/PhysRevLett.132.011901
http://cds.cern.ch/record/2906425
http://arxiv.org/abs/2412.03616
https://indico.cern.ch/event/1334113/contributions/6209731/

Kudinoor Mon. 16:35

Energy-Energy Correlators

* Imaging the Wake with 3-point energy correlator

» Large enhancement in equilateral region (Jet-Wake-Wake)

Wake = ON 140 GeV/c < P, < 240 GeV/c Wake = OFF 140 GeV/c < P < 240 GeV/c
0.6<A <07 e 06<R <07 et
8 8 1
o o 1
L L 1
L 1, w q 54
(T} L ]
\E \E ] B
1S E 1
o O ]
Ho. & 0.5
L w h
0.6
y ¥ 0.4
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http://doi.org/10.1007/JHEP12(2024)073
https://indico.cern.ch/event/1334113/contributions/6289816/

Small Systems




Small Systems:v, vs Ry

* High-pr v» 1n pp and pPb

* Centrality Dependence R,»

» Initial State Correlations?

» Initial State Energy loss?
* Exciting Lab For Hard/Soft

Correlations

Ismail

[ATLAS JHEP. 07, 074 (2023)]
[CMS JHEP. 04, 039 (2017)]
[ALICE JHEP. 11, 013 (2018)]

T T T T T TTT T T T T T T T T T
& [ ATLAS pp, 25 pbt p+Pb, 28nb* ] 0.15[ " ATLAS gsp/t’ o | 816 Tev, 165 o™
= F fs=5.02TeV (syy=5.02TeV r . -. centra ]
1.5 - L ,t ¢
r 0.1— ] —
B TNy Coe +I+
I UL MW P e
'n e T 0.05® t —
r r **' iy ++ {
0.52 o ATLAS, -2.5 < y* < 2.0, 0-90% o
s s CMS, -1.0<n*<1.0,0-100% [T MBT
+ s ALICE, -0.3 < n* < 1.3, 0-100% ——pf>75Gev
r —+— p’*'> 100 GeV 4
ok e ‘ L) 005h e e ]
1 10 102 5x10~ 2 3456 10 20 30 10
PT [GeV] [GeV]
o T on1a ’ T ] E
n:nd 2013 p+Pb data, 2781 nb 3 ATLAS _:
2013 pp data, 4.0 pb” E B
16 = 3
0-10% = 60-90% % I
B E-EE‘ 3 +21<y <v28  fr08<y <2 E
04 E E
Sy = 5.02 TeV + E { +1.2<y* <+2.1 + +0.3<y*<+0.8 E
anti-k,, R=0.4 - 3
PR | L " L PR N " p ol N L N PR |
40 100 40 100 1000
P, X% cosh(<y*>) [GeV]
[ATLAS Phys. Lett. B. 748, 392-413 (2015)]
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https://doi.org/10.1007/JHEP07(2023)074
https://doi.org/10.1007/JHEP04(2017)039
https://doi.org/10.1007/JHEP11(2018)013
https://doi.org/10.1016/j.physletb.2015.07.023

Jet No Longer A Perturbation

Heavy-Ion
* Jets No Longer A Perturbation On Top — fQGP 5 fiet
0f Bulk flp) =1~ (p) +0f7%(p)

» Jet Carry Substantial Amount Of
Energy

» Jet Modifies The Bulk

» Bulk Extent 1s Small = Finite
Size Effects Important

» Energy Loss Negligible? f(p) = (p) + 67" (p)

» Vacuum-1like Physics Important:
Higher-Twist, GLV...

Small Systems

Ismail Soudi



Transverse Correlation

Initial State
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Transverse Correlation

Initial State

Ismail Soudi 20/ 28



Transverse Correlation

Initial State Final State

» Balanced Transverse Momentum q_)T — ﬁaT + ﬁbT b/w
Hard/Soft Particles
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Transverse Correlation
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Transverse Correlation

e Conservation Of Momentum =
Hard/Soft Correlation

» Corroborated By Simple PYTHIA
simulation
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Transverse Correlation

e Conservation Of Momentum = :
Hard/Soft Correlation @

» Corroborated By Simple PYTHIA T YL,
. . ATLAS [EPJ C 80 (2020) 1, 73]
simulation

Pt > 100 GoV —e—

T IIIIIII|o T T TTTTT

0000 P> 75 GoV — i
2 01 - YT o, MBT —o— qT “ gi
* TMD-PDFs and FFs: £ RARM + :
. . g pr816T‘el\/l Illlll ﬁi f {I 1 | g?
» Azimuthal Correlations Due R pyvep——— |
Inltla-l. kT ;:j y I(—_,_000”1:3_0.1—0.4,<1c§>_1Gev— WZ

» Boer-Mulders’/Collins Effects \
001 PP .

6 8 10 20 40
Momentum: py |GeV /c|
[IS, Majumder, PLB(2024)]
. . [IS, Majumder, PRC(2025)]
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https://doi.org/10.1016/j.physletb.2024.139105
https://doi.org/10.1103/PhysRevC.111.024901

Bjorken-x

’-T‘; 1_2 _\ T T I T T T I L T T T I T T T I T T T I L | T T T I T T T I T T \_
L - N m d+Au, 200 GeV -
"é 1.1— “te... — —]
“typical” proton rare high-x,, proton © o F o + e 1 I N E
;;. E f\‘- + R A E
| - 09— “‘“~~-Hi -
o 80 O 9 iom® 3 - u — .
O o ge &5, 0 ; 0 T osf = =
- a0, Yy, - Ml <0.35, p. =7.5-18 GeV ]
0-7—_ ir T =
— - ¢ PHENIX Data ]
PRD gg’ég’,’gﬁ'g;ffjoz(m 0.6 Color Fluctuation Model (all HdAU’MB =1) -
C — Color Fluctuation Model (x0.90 normalization) J
_\ 1 1 I 1 L 1 I 1 1 1 | L 1 1 I L 1 1 I 1 L 1 I 1 1 1 | L 1 1 I L Il L I 1 L \_
0'50 2 4 6 8 10 12 14 16 18 20
[Perepelitsa, PRC(2024)] (Nw”)

* Presence of Hard Partons = Significant Difference Bjorken-x
Distribution Than Average Protons
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https://doi.org/10.1103/PhysRevC.110.L011901

Energy Conservation

°* Multi-stage Framework For Small Systems

» Correlations b/w Soft/Hard Particle
Production

» Competition b/w Jet pr and Partonic
remnants

» Hard Scattering Increasing Er until
Momentum Conservation Limits

Ismail Soudi

| MEFSCAFE

' X-SCAPE ' 1
M p-Pb @ 5.02 TeV 1
— Full

— Cooper-Fryg
R <y N N — PYTHIA

Strings

AETSCAPE

10 102 10°
Leading jet P, [GeV/c], (R=0.4, |yje‘| < 0.3)
[JETSCAPE 2407.17443]
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https://arxiv.org/abs/2407.17443

2 LI L L L B

e Short Bulk Extent | — ATLAS data ]

r —— X-SCAPE w energy loss
1.5¢ &

» Energy Loss Negligible

Rpr
—
s

» Finite Size Effect/Vacuum-like Physics : Yoo
0.5 L = JEVSCAFE
More Important - pPbat5,=502TeV A

[ Partonic jet. Anti-kT, R=0.4, |y|< 0.3 ]

energy profile [GeV/fm?3] energy profile [GeV/fm?3] energy profile [GeV/fm3] 5.1 0 I P B B B I B
p-Pb 5.02 TeV ® Hard parton 1 | [LALERYASY ® Hard parton 1 | SRR PREY ® Hord parton 1 : 100 200 300 4?8 g\(/)/% ]600 700 800
7=0.5fm/c 1=1.0fm/c ® Hard parton 2 1=2.0fm/c ® Hard parton 2 p.l_‘jet
ISR R U
4 3.8 I o ALICE dat i g
1.5 X-SCAPE]%+ T, \[Syy = 5.02 TeV .
25 o ApEEMR et
o B e S A N 1
o [ ]
0 5; [JETSCAPE 2407.17443] 1
1.3 gt ]
i AN ]
i JETSCRAPE |
O sl b b b b b by
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https://arxiv.org/abs/2407.17443

Initial Stages

e High Energy Probes of the Initial Stages

High energy probes of the initial stages
) PM Europe/Zurich

Figure by F. Lindenbauer
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https://indico.cern.ch/event/1487879/

Early Stages

* Broadening In Glasma

Jet quenching parameter

1.4
}'9-‘4\‘ s tBLFQ
121 ?, Ry ---- C(lassical result
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0.0 0.5 10 15 2.0
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C. Lamas Mon. 17:40

* Broadening In Non-Eq EKT
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[Boguslavski et al. PLB (2024) PRD (2024)]

F.

Ismail Soudi

Lindenbauer Mon.

17:55
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https://indico.cern.ch/event/1334113/contributions/6289793/
https://doi.org/10.1016/j.physletb.2024.138623
https://doi.org/10.1103/PhysRevD.110.034019
https://indico.cern.ch/event/1334113/contributions/6289784/

Early Stages

N

jet

* Radiation in Gluon Flux Tubes

1.6 &
T
/\\12 -
D ) =
S| L:,) s
n | ™3 =3
% ~~~——""
Ry
c18 04 Sl
L | 3
bé o™
0-0 0.06 1.01
0 1 > 3 4 5 6 1074 1072 100 102
w/qt?

t / Teh
[Barata, Hauksson, Lopez, Sadofyev 2406.07615]

Ismail Soudi 27 1 28


https://arxiv.org/abs/2406.07615

Conclusion

Contrast b/w Heavy Ion & Small Systems:

* Heavy-Ion = Jet Perturbation On Top Of The
QGP

°* Small Systems = Bulk Dynamics Influenced By
presence of Jets

4ZIS W3LSAS

» Medium Response = Understand Equilibration Of
Jets

» Small Systems = A Laboratory to Understand
Int. St. Correlations? Int. St. Energy Loss?
W. Ke Tue. 17:50
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Backup




Medium Response

* Large Angle Enhancement Jet Shape

102 ¢ T . T .
Inclusive, 2.76 TeV
] Pi>100 GeVie, R=0.3
1 i
10 i 8- PbPb (CMS, 0-10 %)
= pp (CMS)
— PbPb (Shower+Hydro)
100 | === PbPb (Shower) i
— I PbPb (Hydro)
% I - o pp (PYTHIA)
10—1 .
I I
e 1
SN e I |
102 | L E
b gg0= 1.7 GeVm, 0oy = 1.0 GeVie e
| py™i>1.0 GeVic
1 0—3 1 1 1 1
0 0.2 0.4 0.6 0.8 1

r
[Tachibana, Chang, Qin, PRC(2017)]

p(r)PPY fp(ryer
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0.8
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0.4

JEWEL+PYTHIA (0 — 10%), Pb+Pb /s = 2.76 TeV

T T 177 | T T T } L | T T T I T T [ L
r — w/o Recoils 1
L —— w/ Recoils 4MomSub B
L —— CMS —} ]
L anti-k; R=0.3, [p**| < 2 ]
jet
- P> 100 GeV N B
L + |
[
L 1111 | | ‘ ) - | | T — I ) - \ N — ]
0 0.05 0.1 0.15 0.2 0.25 0.3

7 from jet axis

[Elayavalli, Zapp, JHEP(2017)]
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PbPb/pp

1.8
1.6
1.4

1.2

0.8
0.6
0.4

0.2

0-10%

Backreaction mes
No Backreaction s

CMS Data —e— }

[

0.05 0.1 0.15 0.2 0.25
r
Casalderrev-Solana. Gulhan, Pablos,

Rajagopal, JHEP(2017)]
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Gradient effects

Broadening Radiation
Homogeneous
r 1
[Ié%m%gézk%)ez, Reiten, Sadofyev

qL
GoL

ﬂd=mede}Md

0
0

Taken from Lopez

) k2s/ch
[Barata, Lopez, Sadofyev, Salgado
PRD (2023)]

»Suppressed Brodening/Radiation Along Gradient

»Enhanced Broadening/Radiation Opposite To Gradient
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Formation Time

S CMS gl <10 || PYPb. 3 =276 ATeV | | —10

. . . Lol ALICEp <08 |l <20 :?I?f
»Formation Time = Simultaneous Desc. -
h 08 £ 7| < 2.0

Charged Hadron And Jet Ru Ran 4

»Limitation: Jet Substructure o g D
O b serva b-L es 0.2 50 00 50 0 50 (1-\1331‘*3‘1‘7[;‘0
pr (GeV) 1 (GeV) pr (GeV)
»LO/NLO/NP Potential = Similar Ratios, e | s
= Substructure 3o G < o P .
R paa(r) rgzos Anticky 7 = OMS _—
A ppp(r) ‘1.0—_5__ — . —_l_
0.75:10-20% (CMS:10-30%) | - : 0 g R | |
]%jet 050;,__ t-T—tff+'é e— ;f?’;:_ - fﬁ » S 7 S0 NS ;
AA 0.255—-— a - o o — 0.0 0T 0.2 03 00 01 ) 02 0.3
100 200 300 100 200 300 100 200 300
pr (GQV) pr (GGV) Pr (GE‘V)

[ Modarresi-Yazdi, Shi, Gale, Jeon ArXiv:24

07.19966]
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Medium-Induced Radiation

* Multiple Scattering = Induce Radiation
° Interplay form-time & \,.;

2(1—2)P z(1-2)P

tfm“m ~ k’% ) <k%> = atform = tform ~ \/ é\
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Medium-Induced Radiation

* Multiple Scattering = Induce Radiation
° Interplay form-time & \,.;

2(1-2)P . 2(1—2)P
th?“m ~ L2 ) <k%> = qtform = tform ~ \/ =
T q
»tform < Amsp : Finite Number Of Scatterings 2
Ly

Ismail Soudi 33/28



Medium-Induced Radiation

* Multiple Scattering = Induce Radiation
° Interplay form-time & \,.;

z(1—2)P . z(1—2)P
th?“m ~ L2 ) <k%> =~ qtform = tform ~ \/ =
T q
»tform < Amsp : Finite Number Of Scatterings 2
S, »trorm > Amypp ¢ Interference b/w Multiple Scatterings
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Medium-Induced Radiation

* Multiple Scattering = Induce Radiation
° Interplay form-time & \,.;

z(1—2)P . z(1—2)P
thT’m ~ L2 ) <k%> =~ qtform = tform ~ \/ =
T q
»tform < Amsp : Finite Number Of Scatterings 2
S, »trorm > Amypp ¢ Interference b/w Multiple Scatterings

e Interference Effects = LPM Suppression for zP > T
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