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Jet quenching in heavy-ion collisions

g is an important non-perturbative input in jet-quenching models.

Transverse momentum broadening per unit length for propagating parton.
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Characterize interaction strength between hard probe and nuclear medium.
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Jet quenching in heavy-ion collisions

JET, PRC 90, 014909 (2014)
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Jet quenching in heavy-ion collisions

JET, PRC 90, 014909 (2014)
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g is an important non-perturbative input in jet-quenching models.

Transverse momentum broadening per unit length for propagating parton.

Characterize interaction strength between hard probe and nuclear medium.
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Jet quenching in heavy-ion collisions

JET, PRC 90, 0149009 (

1 | T | T | T | T T T T
L e CMS (0-5%) ]
* Alice (0-5%)
g =14,18, 22 2.6, 3.0 GeV’/fm
0

e,
e "
.......... v s e
v R e
P
- osfrrase,
o anat™
Soan o

2014)

g is an important non-perturbative input in jet-quenching models.

Transverse momentum broadening per unit length for propagating parton.
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Characterize interaction strength between hard probe and nuclear medium.
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Temperature dependence of § from Bayesian analysis
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Consistent with JET results.
Only a weak temperature dependence of §/T3 is found.

Peng Ru, South China Normal University

2023.04



Temperature dependence of g from Bayesian analysis
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Temperature dependence of § from Bayesian analysis

M. Xie, W. Ke, H. Zhang, X.-N. Wang, 2206.01340 [hep-ph]
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Temperature dependence of § from Bayesian analysis

M. Xie, W. Ke, H. Zhang, X.-N. Wang, 2206.01340 [hep-ph]
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A strong temperature dependence can be observed by introducing a
parametrization-free information field method.
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Jet Parton

From Y. Tachibana
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Dependence on kinematic variables

Jet Parton

From Y. Tachibana

To decode more
microscopic fine
structures

Dependence of § on
kinematic variables
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Dependence of g on kinematic variables

Ol and XN Wane, JETSCAPE, PRC 104, 024905 (2021)
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E (GeV) No clear energy dependence from Bayesian analysis.

< 1. Complicated system: uncertainties in both theoretical and experimental sides.

< 2. Limitation of the parametrization form.

< 3. Need more suitable observable to reveal such subtle kinematic dependence.
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An ideal place to study kinematic dependence of g

Jet quenching

jet

1=

nucleus

Advantages of eA/pA collisions:

Less uncertainties in both theoretical and experimental sides.

More controllable kinematics.

May be instructive for jet quenching in AA.

Opportunities from future high-precision EIC facilities.
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g and transverse momentum broadening

b = |,

nucleus 0 ﬁ A(GG) = (5)4 — ((3)N
0

HERMES: Phys.Lett. B684 (2010) 114
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g and transverse momentum broadening

HERMES: Phys.Lett. B684 (2010) 114

nucleus 0 ﬁ A(GG) = (5)4 — ((3)N

0 20 40 60 80 100 120 140
A

[Transverse momentum broadening: A<p%> — <p52p>eA — <p521”>€p ]

The nuclear-effect observable most directly related to g

Peng Ru, South China Normal University
2023.04




Multiple parton scattering in HT framework

Transverse momentum broadening in semi-inclusive

. . . Qiu & Sterman, NPB 353 (1991), 137 (1991) .
deeply inelastic scattering (SIDIS) do = do’ + do? + - - - Luo, Qiu, Sterman, PLB 279 (1992).

perturbative expansion

Ughys = [a?C’éO) + aiC’él) + afC’éz) +.. ] ® Ty(z) —— leading twist
+

[QSC:EO) + a;(/’él) + QEC;)(,Q) + .. ] ®T3(r) ——  twist-3
power expansion
[+

Q| ~|ol~

[aQC’iO) + aiC’il) + a?C’f) + .. ] ® T4($% — twist-4

+...

Single scattering

Double scattering For SIDIS:

Guo, Phys. Rev. D 58, 114033 (1998).
Kang, Wang, Wang, Xing, PRL 112, 102001 (2014).
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Multiple parton scattering in HT framework

Transverse momentum broadening in semi-inclusive

. . . Qiu & Sterman, NPB 353 (1991), 137 (1991) .
deeply inelastic scattering (SIDIS) do = do’ + do? + - - - Luo, Qiu, Sterman, PLB 279 (1992).

perturbative expansion

Ughys = [a?C’éO) + aiCél) + afCég) - ] ® Ty(z) —— leading twist

+
power expansion
[+

[a?C’éO) + aiC;gl) + a:fCé?) -+ ] ®T3(r) —  twist-3

Q| ~|ol~

[ag(}im + aiC’il) + a?C’iQ) +.. ] ® T4($} — twist4

+...

Single scattering Double scattering For SIDIS:
Guo, Phys. Rev. D 58, 114033 (1998).
[Twsit—4 quark-gluon correlation function: ] Kang, Wang, Wang, Xing, PRL 112, 102001 (2014).

dy~ . 4+ - .dy;dy, _
Tog @) = [ St [ 21222 0=y )0y~ = yD)pal B 1) T Oy "Wy IF* ) pa)

[ Transverse momentum broadening: ]

doP /dO’S _ 8m2aszfCr YqeqTag(x, *)Dp g (2p, 12)
dpPS dp%' aprs ]VC2 -1 Zq ec%fq/A(xi ”Z)Dh/q(zhr #2)

Ap?) ~ [ dp?p?
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Multiple parton scattering in HT framework

Transverse momentum broadening in semi-inclusive

. . . Qiu & Sterman, NPB 353 (1991), 137 (1991) .
deeply inelastic scattering (SIDIS) do = do’ + do? + - - - Luo, Qiu, Sterman, PLB 279 (1992).

perturbative expansion

Ughys = [a?C’éO) + aiCél) + afCég) - ] ® Ty(z) —— leading twist

+
power expansion
[+

[a?C’éO) + aiC;gl) + a:fCé?) -+ ] ®T3(r) —  twist-3

Q| ~|ol~

[ag(}im + aiC’il) + a?C’iQ) +.. ] ® T4($} — twist4

+...

Single scattering Double scattering For SIDIS:
Guo, Phys. Rev. D 58, 114033 (1998).
[Twsit—4 quark-gluon correlation function: ] Kang, Wang, Wang, Xing, PRL 112, 102001 (2014).

oo dyrd _
T, (X) = f —— Py f yz ——20(-y:)0™ =y pal B )P, (0)y " ¥q (v F* (v1)|pa)

[ Transverse momentum broadening: ] [ Expressed with g : ]

do? doS 8mla,zZCr Xge2T,,(x, u?)Dy 0 (zp, u?) 2 2
Ap?) ~ [ dp?p? 2/d =—> h2F 24 g a9 > h/a'7h > Tqg(x, Q )"' fq/A(x Q%) 4(x,Q%)
dps de PS NC -1 Zq eqfq/A(xuu )Dh/q(zhnu )

Approximation of a large and loosely bound nucleus
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Multiple parton scattering in HT framework

4 - LSIDIS N 4 2. Drell-Yan (pA) N

__.}:';

P

Single scattering Double scattering Single scattering Double scattering

\____ Guo (1998), Kang, etal.(2014). J \__ Kang & Qiu, PRD 77, 114027 (2008). /

/ 3. Heavv quo\ﬂ‘mhmm (pA) \

Quark initiated &% Initial-state rescattering
@ Final-state rescattering
®) © @ © F. A X, 2
N | R(x,02) = &
o &% Initial-state rescattering FZD (x,0%)
Gluon initiated 4 . _
a inal-state rescattering
(b) (©) @ () . .
{ang & Qiu, PRD 77, 114027 (2008), PLB 721, 277 (2013% Qiu & Vitey, PRL 93, 262301 (2004).
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Multiple parton scattering in HT framework
4 ~ 1.5IDIS

Single scattering Double scatteri ering Double scattering

\__ Guo (1998), Kang, et al.( 77,114027 (2008). )/
/ A Common parameter: \

/ 3. Heavv quarkon
Quark initiated @%% Init]

RGO i
| ;:?;;% Initial-state rescattering R(x’ QZ) = FZD Ex Qz)
L x, Q%)
Gluon initiated | | 2
@ Final-state rescattering
P o
{ang & Qiu, PRD 77, 114027 (2008), PLB 721, 277 (2013% Qiu & Vitev, PRL 93, 262301 (2004).
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Multiple parton scattering in HT framework

Generalizing co-linear factorization to multiple scattering (higher twist)

Single scattering Double scattering

2 2
[ Parton distribution function J fq (x;Q ) qu(X,Q ) [ Quark-gluon correlation function ]

HT factorization verified to NLO

LO: Guo, Phys. Rev. D 58, 114033 (1998).
NLO: Kang, Wang, Wang, Xing, PRL 112, 102001 (2014).
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Multiple parton scattering in HT framework

Generalizing co-linear factorization to multiple scattering (higher twist)

Single slcattering Double Iscattering
2 2
[ Parton distribution function ] fq (x; Q ) qu (x» Q ) [ Quark-gluon correlation function ]
2 2
HT factorization verified to NLO q(x, Q%) = B dts Tag 0,0
9Ry  fq/a(x,Q?)

LO: Guo, Phys. Rev. D 58, 114033 (1998). Dependence on Kinematic variables (x, Q%)
NLO: Kang, Wang, Wang, Xing, PRL 112, 102001 (2014). is natrually included.
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Multiple parton scattering in HT framework

Generalizing co-linear factorization to multiple scattering (higher twist)

Measurement of A(p?)
at certain values of
Bjorken x5 and scale Q2

: ) ] E ) A\ 2
Single scattering Double scattering M

2 2
[ Parton distribution function ] fq(x;Q ) qu(x:Q ) [Quark-gluon correlation function ]

8mla. T,,(x,0?%)
i ; —— A(.'X.', QZ) ~ S ag
HT factorization verified to NLO q 9R, fq/A (x, 02)

LO: Guo, Phys. Rev. D 58, 114033 (1998). Dependence on Kinematic variables (x, Q%)
NLO: Kang, Wang, Wang, Xing, PRL 112, 102001 (2014). is natrually included.
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Extract g & study its kinematic dependence

PR, Z.B. Kang, E. Wang, H. Xing and B.W. Zhang, PRD, L031901 (2021).

Range of kinematics (x and Q?)

4(x, Q%) = Goas(Q*)x*(1 — x)P[In(Q*/Q]

covered by chosen data:
' Parametrization of §(x, Q?) :
o SIDIS = Jiy RHCB) 4 q\x, :
100 | === DY (E772) mm Jhy (RHIC C))
— 3\( (NA10) JAy (LHC B.)
L B Y (E772) oy, : ~
R R 4 parameters to be Go, a, B, v
5 | & FaA)Fy(D) . 0/ ’ ’
Q constrained by data:
(GeV?) 7
10 :
[ E h A A
g = ] [ Also test constant q = (qo-:
o o /
<o
° &
1_-......I sl PEEPEETETTT | " saaaul fn
0.0001 0.001 0.01 0.1 1
X
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Extract g & study its kinematic dependence

Range of kinematics (x and Q?)

PR, Z.B. Kang, E. Wang, H. Xing and B.W. Zhang, PRD, L031901 (2021).
covered by chosen data: & g g g ( )

T . . ~ 1 =4 2\ — A 2+ 2 /12
o SDS  mm iy EHCE) 4 [ Parametrization of §(x, Q%) : §(x, Q%) = Goas(Q*)x*(1 — x)P[In(Q /Q5)1Y
100 —'n DY (E772) |} J/‘V (RHIC C.) ' J/
[ == DY (NA10) Jhy (LHC B)
[ Y (E772)  mw Jjy (LHCF) )
O K 4 parameters to be Go, @, B, v
5 | © FAANFAD) . 0 ’ ’
2 constrained by data: |
10 M/% o E
E E ) P P
g =@ [ Also test constant q=q
S ;:ﬁ . 300 | -
& B e e N L]
(] T BT T B | n 290 +
0.0001 0.001 0.01 0.1 1 ~ L
x = 280 F -
experiment data type data points  y? (constant §) x? [§ (x5, Q)] 7ol
HERMES  SIDIS (pr broad.) 156 2185 189.7 .
FNAL-E772 DY (pr broad.) 4 2.69 1.65 260 =02 0022
SPS-NA10 DY (pr broad.) 5 6.86 6.47 go (GeV3/fm)
FNAL-E772 Y (pr broad.) 4 2.33 2.67 200
FNAL-E866  J/u (pr broad.) 4 2.03 2.45
RHIC J/¥ (pr broad.) 10 44.4 31.0 .
LHC J/W (pr broad.) 12 87.3 4.8 = 280
FNAL-E665  DIS (shadowing) 20 23.7 21.46
TOTAL: 215 387.9 260.2

260
4

Table 1. Data sets used in the global analysis, and the y? values with a constant ¢ and §(xp, Q%), respectively.
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Extract g & study its kinematic dependence

Optimal §(x, Q%)

4(x, Q%) = Goas(Q*)x*(1 — x)*[In(Q?*/0H)]”

Large-x region

ol ~(1=x)8
0_1# :q" '(XB"’ Qz) (GeV¥ fm) ki ( X)

Small-x region 0.09

0.07
0.01.
0.05
\ RS 0.03
100 CEUL L
Oo 0.01
o 10 /\1
— <
_ <~ 0.01
1 00001 9001 X

do = 0.0191+ 0.0061 GeVQ/fm, a = —0.182 £ 0.050
f=-285+187, ~v=0.264+0.169. |
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Extract g & study its kinematic dependence

Optimal §(x, Q%)

L Drell-Yan — q (x, @) |0.08 | SIDIS (n*) Xe

[ (Q%)=26GeV? 21 |0-06 M@2=1.6-8.16ev2
0.1 (=005 7 :

G(x,0%) = Goas(Q*)x*(1 — x)ﬁ[ln(QZ/Qg)]Y ‘% re E772 =xnido -iffit "® HERMES

0.04 I
g _
| Larg;—x reg[;on P e 002k & . _
KRR S | ~1—x = -
0_1}_ :q" '(XB" Qz) (GeVEtm) ( ) 0 ..|I o (.a) N (.b)
- ' < 10 100 0 0.1 02 03 04 0Ff
Small-x region 0.09 A X
~ aN
4 007 . 3FJ P (Q)=11.7Gev? 3| Jhy (pPb)  (@*)=11.7GeV?
0.01 % Lo ALICE (15 -0 ALICE (15))
0.05 g 2 |_Backward 2 | Forward
L (x)=0.026 [ (x)=5x10"5 %
003 J2 4} ' 1k
S | R i HRABTEEY
. 001 < L
7\1 0 \ 1 \ 1 (C). 0 ) 1 ) 1 (d).
0 5 10 0 5 10
Ncoll Ncoll
do = 0.0191+ 0.0061 GeV¥/fm, a = —0.182 + 0.050 SIDIS in large-x region and

= —2.85+1. —0.264 +0.169. . :
b So£187, 7=0264x0.169. J/psi in forward (small-x) region

favor the enhanced broadening.
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Extract g & study its kinematic dependence

Optimal §(x, QZ) Seems consistent with recent study.

R  Drell-yan — 4 (x, Q@) [g.08 |- SIDIS (%) Xe i / Arleo and Naim, JHEP (2021) \
§(x,0%) = Goas(Q*)x*(1 — x)A[In(Q?/Q3)]Y > leEm2  EHd) . "® HERMES Extraction from DY and quarkonium data:
G [(Q)=260ev2 | 006 k@?)=1.6-8.1cev2
. 0.1 _‘(x):0.0S 0.04 _(x):xB [ ) ) 10-2\* gy = 0.051~0.075
Large-x region \2 it 000k 5.8 x a=025-0.3
| | <d-xp i ere
0_1# :qA '(XB’V Q2) (GeVE fm) ( ) 0 ..II o (.a) N I (.b) \ j
- ' < 10 100 0 0.1 02 03 04 0.f
Small-x region 0.09 A AB / Y-Y. Zhang, X.-N. Wang, \
~ a~
X 0.07 3 FJypPb)  (QA)=11.7Gev? 3 L Jhy pPb)  (Q)=11.7GeV? PRD 105 034015 (2022)
0.01 % Lo ALICE (15)) Lo ALICE (15)) s
0.05 O 2 |_Backward 2 | Forward ~0 2y _ AT o 9
~ -<X>=0.026 _<x)=5><10'5 QA(xBaQ ) - 2RA QsO(xB’ Q )
0.03 % 1k 1k 7
001 <A | AL
~ OF OF
1 1 1 (d).
0 0 5 10
Ncoll Ncoll
do = 0.0191+ 0.0061 GeV¥/fm, a = —0.182 + 0.050 SIDIS in large-x region and
= —2.85 £ 1.87 = 0.264 £ 0.169. .. .
b 7 | J/psi in forward (small-x) region
. FIG. 5. The zp and Q? dependence of the scaled saturation
favor the enhanced broadening. @Qa}(m,@z) inside Pb from solving Eq. (29). /
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HT results with extracted g(x, Q%)

O |_SIDIS (m*) Xe [ SIDIS (n%) Xe _SIDIS (%) Xe 0.03 [ SIDIS (n)
g) 0.04 @® HERMES 0.08 . @ HERMES 0.04 @ HERMES - @ HERMES 8
~ - 0.06 . - i 7 0.02 N
& 0.02 —}\-\T\} 0.04r 1 |oo2fg-2.——— |00 /
~ B : : - o
4 - 0.02 N - 0 - (]
0 L1 | 11 11 | L1 1 1 0 1 | 1 | L | 1 | 1 0 1 | 1 | 1 | 1 |||||||| L |||||||| 1
10 15 20 0 0.1 02 03 04 0.5 2 4 6 10 100
V (GeV) Xg Q? (GeV?) A
0.2 04 0.8 0.8
< Drell-Yan p-A - Drell-Yan T-A - Y p-A A p-A
% [ @E772 0.3 @NA10 i 08FoEm 0.6~ o ess6
S 01} i = i g [
PO 0.2 N 04r
o~ - -
> L 0.1 : : “[ 0-2r
< OF (0]
lll L L lllllll 1 0 1 L l L 1 L 'l I L 1 1 IIlI 1 1 lllllll 1 llll 1 1 IIIllIl L
10 100 5 10 15 10 100 10 100
A M (GeV) ) A ) A
< 3 L J/y p-Pb 3-Jhy p-Pb Jhy d-Au Jhy d-Au
[0) - O ALICE - O ALICE i [ O PHENIX " O PHENIX
9 2 |- Backward 2 |~ Forward 1 Backward 1 Central
et |
<lO—V. [Pl P (0) I I S AT T
5 10 5 10 5 10 15
Ncoll Ncoll Ncoll
1.1 1.1 1.1
. | @ E665 | @ E665 | @ E665
[m]
N 1 [ 1_ 1-
% 0.9 S High Twist 0.9_- { 0.9_— { I
0'8 _l lllIII L L L II?I 0'8_IIIIIII 1 1 IIICIIaI - 0'8_I L IIII 1 1 1 IIPIIbI
0.01 0.1 0.01 0.1 0.01 0.1 0.01 0.1
Xs s RY: X'B
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Determine uncertainties of g

0.1}1 q (xg, Q%)  (GeV? im)

0.09

0.07

0.05
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Determine uncertainties of g

— 0.05
- Q%=10 GeV? Q?=100 GeV?
Z==2 §=const. | 0.04 .
1| 003E:
B33y 3y 0.01
||||u|||
10% 10° 102 10" 104  10°% 102 107 104 10° 102 107
X X X

Hessian matrix method [PRD,65,014011, widely used in the analysis of PDFs, to determine the uncertainty of
g in cold nuclear matter. Nine sets S,,(k=-4,..0,..4) of §(x, Q?) for future theoretical predictions.
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Determine uncertainties of g

0.05
Q%=100 GeV?
0.04
0.03 .
002 F i
0.01
||||u|||
10% 10° 102 10" 104  10°% 102 107 104 10° 102 107
X X X

Hessian matrix method [PRD,65,014011, widely used in the analysis of PDFs, to determine the uncertainty of
g in cold nuclear matter. Nine sets S,,(k=-4,..0,..4) of §(x, Q?) for future theoretical predictions.

Test with new LHC data on Jpsi

3|y pPo) B G (x, @)
- Backward ==k g

~0 ALICE(21))
_\/SNN=8.1 6TeV
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Determine uncertainties of g

Q2=10 GeV?2 : 00 Q2=100 GeV?
S==8 g=const. 0.04 ]
4| 003
T 001
10% 10 102 107 10%  10°% 102 107 104 103 1“10-2 107

X X X
Hessian matrix method [PRD,65,014011, widely used in the analysis of PDFs, to determine the uncertainty of

g in cold nuclear matter. Nine sets S,,(k=-4,..0,..4) of §(x, Q?) for future theoretical predictions.

New data reduce

Test with new LHC data on Jpsi ,
uncertainty at small x
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g for cold nuclear matter: jet energy dependence

For quark-gluon plasma

® Dt
25 L>L, T=0.6 GeV 1O
- 9- — MATTER 90% CR y
20k s L>L T=0.4 GeV 8- -+ LBT 90% CR .
E e =1 fm T=0.6 GeV 7;
Nt 15 ol GO L=11m T=0.4 GeV 6;
> £l f
g 10 T < 4§\““N E
L 3 ]
S ol E
0 o 1 ; : 1 | 1 T = 300 MeV e
0 50 100 150 200 250 300 %20 40 60 80 100 120 140 160 180 200
E (GeV) p (GeV/c)
J. Casalderrey-Solana and X.-N. Wang, JETSCAPE, PRC 104,
PRC 77, 024902 (2008) 024905 (2021)
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g for cold nuclear matter: jet energy dependence

For quark-gluon plasma For cold nuclear matter
) A :
25 [ [— 0oL, 706 Gov A AR DA AR AR _ A common relation between
95 — MATTER 90% CR - wemier o e . . H
gp [ T 8|\  -isTsonch jet energy and x & Q? in various processes
= wnmn =1 fm T=0.6 GeV 7
NE 15 | |mnL=1 m T=0.4 Gev . 6 e~ Q2
310 = S\N . jet Ej s
T 4| E >
I i . | 2mpx
5 ‘ \\\\\\\\\\\\ 2;/’ :
s M # T-300MeV - (jet energy in nucleus rest frame)
0 50 100 150 200 250 300 %20 40 60 80 100 120 140 160 80 200 nucleus
E (Gev) p (GeV/c)
J. Casalderrey-Solana and X.-N. Wang, JETSCAPE, PRC 104, ~ 2 ~ 2
Y & CI(X, Q ) - Q(E'et; Q )
PRC 77, 024902 (2008) 024905 (2021)
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g for cold nuclear matter: jet energy dependence

For quark-gluon plasma

For cold nuclear matter

) A :
25 F[—Cr oo DS - A common relation between
gg ||t g\ eTsoncn . jet energy and x & Q? in various processes
= i L=1 1 T=0.6 GeV 70 £
NE 15 | [ L=1 1 T=04 GeV . 5? Uoé e Q2
g’ 5 5— E jet E- ¢ =
E o : E,QE;M T 2mp
+ Toj0Mey (jet energy in nucleus rest frame)
%20 40 60 80 100 20 140 160 180 200 nucleus
E (GEV) p (GeV/c)
J. Casalderrey-Solana and X.-N. Wang JETSCAPE, PRC 104 A~ 2 ~ 2
’ ’ Y] x - E
PRC 77, 024902 (2008) 024905 (2021) q(x, Q%) q( jevr € )
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E 2_ 2_ . oy
s (maeey | =100ev" Q°=100cev? | | Increasing with jet energy at low Q2.
©) A
= 0.02} 0.02 0.02 ) : —
' Jet energy dependence is sensitive
g | I to resolution scale Q2.
5 A\
3 g
= 0.01 E . =Q2/omx 0.01 0.01 How to extend this knowledge to
<N jet ULy . T g .
M R B PR L1 A I heavy-ion collisions is of interest.
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How will EIC deepen our understanding

Kinematics coverage of future EIC facilities

100 pror——rr—— ey
[ & Current >
analysis

10* 10° 10% 107" 1
X

The future EIC experiments, e.g., at EIC (BNL),
JLab and EicC (China) will largely extend the
coverage of kinematic region and improve
the accuracy of the measurement.

PR, Z.B. Kang, E. Wang, H. Xing and B.W. Zhang, 2302.02329

Peng Ru, South China Normal University

2023.04



How will EIC deepen our understanding

Kinematics coverage of future EIC facilities [ Transverse momentum broadening in SIDID
100 WHWW e~
. o 7 - 5 .
[ o Current =, Abundant yield with nearly full
- analysis e kinematic coverage.
I . g
Jet c
- g Quark jets dominate
2 uar :
Q10 E ]z \
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[ / nucleus - :
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: /// A
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1 T AT BRI S S W T BT | SIDIS (n+) [ EicC | . EicC 007<XB<009
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> i [0) ...
The future EIC experiments, e.g., at EIC (BNL), @ o
JLab and EicC (China) will largely extend the ”Ai
coverage of kinematic region and improve b

the accuracy of the measurement.
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Exp. uncertainty
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How will EIC deepen our understanding

Nuclear enhancement of transverse momentum imbalance of back-to-back particle pair

H. Xing, Z. B. Kang, I. Vitev and E. Wang, Phys. Rev. D 86, 094010 (2012)
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Summary
1. The possibility to gain the 2. A universal non-trivial kinematic
kinematic dependence of g in CNM (x, Q%) dependence of § :

through a global analysis Suggested by current data on

Similar as the standard PDFs. transverse momentum broadening.

5. ﬁ(x, Qz):

3. Jet energy dependence 4. Future EIC experiments Not only useful for jet

ofq: in US and China: phenomena, but also the
May be sensitive to the Provide a precise image of window to nucleus
probing scale. g(x,0?%) partonic structure (jet

tomograghy).

Thank you!
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