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Introduction

Jets at the EIC

* Constrain non-perturbative quantities
Collinear and TMD (un)polarized PDFs

Double spin asymmetries in ep — jet + X
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* Constrain non-perturbative quantities
Collinear and TMD (un)polarized PDFs
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Introduction

Source
@

Jets at the EIC _ =

. Detector |/

* Constrain non-perturbative quantities o /

Collinear and TMD (un)polarized PDFs //‘ﬁ’%”s’;’iﬁfé?

* Probe of nuclear matter effects in eA

Parton energy loss in cold nuclear matter
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R - dependence

Jet

Determine ¢ for example Liu, FR, Vogelsang, Yuan * 18



Introduction

Jets at the EIC

* Constrain non-perturbative quantities

Collinear and TMD (un)polarized PDFs

* Probe of nuclear matter effects in eA

* Tune parton showers, tag quark/gluon jets + quark flavor

The jet shape see Christine Aidala’s talk
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Introduction

* Constrain non-perturbative quantities

Jets at the EIC

Collinear and TMD (un)polarized PDFs

The jet shape

High luminosity

Probe of nuclear matter effects in eA

Most precise results from
e’ e event shapes
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Tune parton showers, tag quark/gluon jets

Determine the strong coupling constant
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geam Polarized
ets at the —E
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* Constrain non-perturbative quantities B \
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o o “ (Pgié/rized) /// \ \ \\ AN
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* Probe of nuclear matter effects in eA Mo,
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* Tune parton showers, tag quark/gluon jets

The jet shape

* Determine the strong coupling constant o

Electron Collider Ring

lon Source
Electron Source

Jet mass of narrow jets or DIS event shapes like thrust ;

* Jet fragmentation functions and hadronization

Gallicchio, Schwartz " 10
Jet pull to probe the color flow in the event
Sudakov safety

Signal Background

dof

Probe universality
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Jets at the EIC

Constrain non-perturbative quantities

Collinear and TMD (un)polarized PDFs

Probe of nuclear matter effects in eA

Tune parton showers, tag quark/gluon jets

The jet shape

Determine the strong coupling constant
Jet mass of narrow jets or DIS event shapes like thrust

Jet fragmentation functions and hadronization

Need to understand non-perturbative aspects and power
corrections at low particle multiplicities and low jet pr
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Jets at the EIC

Constrain non-perturbative quantities

Collinear and TMD (un)polarized PDFs

Probe of nuclear matter effects in eA

Tune parton showers, tag quark/gluon jets

The jet shape

Determine the strong coupling constant
Jet mass of narrow jets or DIS event shapes like thrust

Jet fragmentation functions and hadronization

* Validate with low prt jet data from HERA, RHIC
* Compare to MC simulations and pQCD results

Need to understand non-perturbative aspects and power
corrections at low particle multiplicities and low jet pr
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Jet Production

Outline

® |ntroduction

® Jet production at the EIC
® Jet substructure

® |epton-jet correlations

® (Conclusions



Jet Production

Monte Carlo simulations

A

* Pythia6 based eRHIC tune m
/ W(r)

* Comparison to HERA jet shape data

« SAS ID-LO photon PDF Schuler, Sjoestrand *95

e Hadronization, ISR, no MPI
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Jet Production

Jets at the EIC

Scattered lepton /5 = 89 GeV
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Jet Production

Counts/fb~!
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Jet transverse momentum spectra
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Jet Production

Number of particles inside jets

Arratia, Jacak, FR, Song " 19

Deep Inelastic Scattering

14
All particles
Charged particles
121 Decay photons
Neutral hadrons
10VS =89GeV,0.1<y<0.85

pharticle 5 250 MeV/c

Number of Jet Constituents
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Lab frame pf* (GeV/c)



Jet Production

Jet production at the EIC /f’ .

/ . - %
o Ip—jet+ X Lepton unobserved, high pr

do
dprdn p -

e Ip—{ +jet+X DIS, high pr, Q* —

do
dprdndQ)? Can change from lab to

Breit frame

« lp—Ll +jet+X  Photoproduction, high pr, Q% < 0.1 GeV? —

do
dprdndQ?
Hinderer, Schlegel,Vogelsang "1 7
Boughezal, Petriello, Xing " |8
Analytical control for these processes Daleo, de Florian, Sassot "04,
Other observables are possible and will “only” need to adjust q/g fractions ~ Gonzalez-Hernandez, Rogers,

Sato,Wang " 18

16 Jdger, Stratmann,Vogelsang 03



Jet Production

Photoproduction at the EIC

direct resolved

 Require high p; and Q% < 0.1 GeV? Jdger, Stratmann,Vogelsang "03
de Florian, Pfeuffer, Schdfer,Vogelsang™ | 3

* Access the parton content of (polarized) photons
Chu,Aschenauer, Lee, Zhang " 17



Jet Production

Photoproduction at the EIC

direct resolved
hard — MH ~ PT
Leading power factorization
do
* Inclusive jets = H¢ ®|J,
a,b,c
Weizsacker-Williams spectrum
resolved: ® f,/,
do .
° Jet mass dprdndO2dm = Z fa/l 02 fb/p ® H;py @ Ge(my) Dasgupta, Dreyer, Salam, Soyez " |5
pPTat T ape Kaufmann, Mukherjee,Vogelsang " 15

Kang, FR,Vitev " [ 6
18 Dai, Kim, Leibovich "1 6



Jet Production

Photoproduction of jets at the EIC

! res GRS, NLO+NLL NN
res, Pythia
dir, NLO+NLL | S LB
i . . . ] ab p— — —
800 L ’_I?t > 10 GeV dir, Pythia | 2 E,
" [pb], anti-kr, R = 0.8
Vs =141 GeV, 0.2 <y < 0.8, Q2. <1 GeV? Ee =20 GeV
- : E, =250 GeV
- 600} .
CG B -
S
g
~
=
400 + i
200 _
* Theory uncertainties need to be
0 B | L | studied more carefully
—2 —1 0 1 2 3 4

Aschenauer, Lee, Page, FR " 19



Jet Substructure

Outline

® |ntroduction

® Jet production at the EIC
® Jet substructure

® |epton-jet correlations

® (Conclusions

20



Jet Substructure

Jet substructure at the EIC

* Which observables are useful? Groomeds | Standard

* Sensitivity to soft physics and scales
* Control of nonperturbative physics
Angles between jet axes

IRC safe + control of hadronization corrections

exp(—gx In(u/ o))
Cal, Neill, FR, Waalewijn " 19

see Alessandro’s talk

 Study hadronization
* Spin dependence
* Modification in eA

21



Jet Substructure

Jet substructure at the EIC

* Which observables are useful? Groomeds | Standard

* Sensitivity to soft physics and scales
* Control of nonperturbative physics
Angles between jet axes

103 - ! | | ! ! I ! ! |
Hadrons inside jets [ /5=TTeV, [n| < 1.5, pp — (jet + ) + X _
62.5 < pr < 100 GeV, R = 0.4 .

—
)
[\
|

e Study collinear and TMD
fragmentation functions

1/Uinc1 da/dzh

0.1 02 03 04 05 06 0.7 08 09 1
Zh

2 e.g. Kaufmann, Liu, Mukherjee, FR,Vogelsang " 19



Jet Substructure

Jet substructure at the EIC

* Which observables are useful? Groomeds | Standard

* Sensitivity to soft physics and scales
* Control of nonperturbative physics
Angles between jet axes

Hadrons inside jets

Jet shapes

23



Jet Substructure

Jet substructure at the EIC

* Which observables are useful?

* Sensitivity to soft physics and scales
* Control of nonperturbative physics

Hadrons inside jets

Soft drop grooming zg, R,

O

4 Standard

Angles between jet axes

A

(@Y

I

T T 11710

PbPb ys,, =2.76 TeV
Anti-k; charged jets, R = 0.4
80 < pif‘jet <120 GeVic
SoftDrop z,,=0.15=0

S —e— Data

1 03 3
102 E
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&= PYTHIA Embedded 3

1/N, gy dN/d 2,
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O T G e
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ALICE 1905.02512 R LI E
CMS PRL 120 (2018) 142302 S 05
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Jet Substructure

Jet substructure at the EIC

* Which observables are useful? Groomeds | Standard

* Sensitivity to soft physics and scales
* Control of nonperturbative physics
Angles between jet axes

A

-
Jet shapes (‘\-i/)

Hadrons inside jets

Soft drop grooming zg, R,

Very soft sensitive e.g. Ag
®

25




Jet Substructure

Jet angularities

Berger, Kucs, Sterman "03,
Ellis,Vermilion,Walsh, Hornig, Lee " 10,
Hornig, Makris, Mehen "1 6,

. . . Kang, Lee, FR " 18
* Family of observables with a continuous parameter a s

* Jet mass (a = 0), jet broadening (a =1)

* Event shape type of observables
hard — MUH ~ DT
Ta = — » pri AR ;¢ P
e 2 N |
- 1€ _J
OCOREREROET - s~ i
Hs ~ piq

* Factorization 7';/(2_&) < R

gc(Z,pT, R, T, ,u) — ZHC—VL('%pTRa M) Ci(TapTalu) ) Si(T,pT, R7 :u)

. : . . d
* Each function has its own evolution equation e.g. M@Ci(Ta,pT,u) = /dfr[L Yo, (Ta — 7oy pTy 1) Ci(Th, DT, 1)

26



Jet Substructure

Jet angularities at the EIC

Aschenauer, Lee, Page, FR " 19

2.5
: [ Pythia massive m®/p; ——— NLL
EREA: - Pythia 7o L V=141 GeV, —2<mu <4 [ NLL+ NP(Qq = O50%
— : [ pr > 10 GeV, anti-kr [
< :
o 1f i
o [
—£0.5 F 8
0F e
: : NLL
~ of | NLL + NP(Q, = %2V
S . [
o [
iéa 1.5 _ CL:—I, R=04
2 4
o) N
"U_‘ - N
— bE 0.5 [ Vs f \(V ) .
2 7/
0 : e el W N i A [
—4 -3 —2 —1 —1
log10(Ta)
: : 4k
Nonperturbative shape function F'(k) = 0z exp(—2k/Qq)
a

CT14, GRS 99 PDFs
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Jet Substructure

Jet angularities at the EIC

Aschenauer, Lee, Page, FR " 19

* Power corrections

2 1
2 . 2 1 J
ceg wi—(Yn) v =Y pndR, s 35 215 exp(— Il — )
ieJ PT e T ies
2.9
I Pythia massless m?] / p% _—
5 | Pythia massive m?,/p% — | 5= 141 GeV, —2 <y < 4
i Pythia 7, — | ’ *
—~ yRHa Ta pr > 10 GeV, R = 0.8, anti-kp
< Pythia massless 7, ———
b% 1.5 | Pythia massive 7, —— |
9 I
I-O L
N
5 17 l
—|
&}
0.5 | _
0 — ol
4 —4

CT14, GRS 99 PDFs
28



Jet Substructure

Soft drop grooming

Dasgupta, Fregoso, Marzani, Salam " 13
Larkoski, Marzani, Soyez, Thaler " |4

* Systematically remove soft wide-angle radiation in the jet

* Recluster jet with the C/A algorithm  d;; = (n; — ;)2 + (¢ — ¢;)?

/ —

Angular ordered clustering tree

See also: Krohn, Thaler, Wang " 1 0, Ellis, Vermilion,Walsh " 10 29



Jet Substructure

Soft drop grooming

Dasgupta, Fregoso, Marzani, Salam " 13
Larkoski, Marzani, Soyez, Thaler " |4

* Systematically remove soft wide-angle radiation in the jet

* Recluster jet with the C/A algorithm  d;; = (n; — ;)2 + (¢ — ¢;)?

* Recursively decluster jet and check the criterion

/

r

min|pri, pro|

pPr1 + P12

> Zcut (

AR;o
R

y

~

J

See also: Krohn, Thaler, Wang " 1 0, Ellis, Vermilion,Walsh " 10

|
|

Branch |

AR}, = An? + Ar?
Branch 2

30



Jet Substructure

Soft drop grooming

Dasgupta, Fregoso, Marzani, Salam " 13
Larkoski, Marzani, Soyez, Thaler " |4

* Systematically remove soft wide-angle radiation in the jet

* Recluster jet with the C/A algorithm  d;; = (n; — ;)2 + (¢ — ¢;)?

* Recursively decluster jet and check the criterion

min|pr1, pro] S (ARm)ﬁ AR%Q — An? + Ar? @
pr1 + D12 o R

. v,

Particles in the
groomed jet

See also: Krohn, Thaler, Wang " 1 0, Ellis, Vermilion,Walsh " 10 3



Jet Substructure

Groomed jet substructure at the EIC?

* Groomed jet mass: Sensitivity to NP physics

prT
Ungroomed: s R Frye, Larkoski, Schwartz,Yan " | é
5 ﬁ 04 . ,
SD groomed: (LS ~ prT ZCU'G2R | Soft Drop Groomed Mass
R T Soft Drop, zey = 0.1, 8= 0

03L 13 TeV,pp - Z+j, pry > 500 GeV,R = 0.8 ]

cont Non- Resummation & Fixed-

3

perturbative

with s = Aqep ~ 1 GeV

order

—  Onset of NP physics

Relative Probability
=)
[\

0.1 -=== Herwig++ (no had+ue)

- . | SR Herwig++ (had+ue)
( Aqep )1+5 : —— NNLL matched
Ter = T
gr — Tungr 0.0 ' ' ‘ ‘
prRzcut 105 10* 0001 0010  0.100 1
. J

)

A

Potentially 2 orders of magnitude
difference for a | TeV jet and zc=0.1! Les Houches *17

T =m?/pp

32



Jet Substructure

Groomed jet substructure at the EIC?

* Groomed jet mass: Sensitivity to NP physics

prT
Ungroomed: s R Frye, Larkoski, Schwartz,Yan " | é
5 # 04 . ,
SD groomed: (LS ~ prT ZCU'G2R | Soft Drop Groomed Mass
R T Soft Drop, zey = 0.1, 8= 0

03L 13 TeV,pp - Z+j, pry > 500 GeV,R = 0.8 ]

cont Non- Resummation & Fixed-

3

perturbative

with s = Aqep ~ 1 GeV

order

—  Onset of NP physics

Relative Probability
=)
[\

0.1 -=== Herwig++ (no had+ue)

- . | SR Herwig++ (had+ue)
A QCD 1+8 : —— NNLL matched
Ter — Tungr 00 | . ‘ ‘
prRzcut 10°  10* 0001 0010  0.100 1
. J 652)
Potentially 2 orders of magnitude )
difference for a | TeV jet and zc=0.1! Les Houches *17
* EIC this factor is o(l) ... T =m?/p>

33



Jet Substructure

Jet substructure observables with soft drop

* Can ask different questions about the groomed jet such as

Groomed radius R, = AR5 =0,R

: : min[pr1, pr2]
Momentum sharing fraction 24 = @
pr1 + P12

Displacement of the jet axis 0g or @0

The jet energy drop due to grooming Ag

* Soft drop jet mass

* Angularities or energy-energy correlation functions

* These observables have interesting properties and turn out to be calculable in pQCD

34



Jet Substructure

Recent results from ATLAS

1912.09837

* The groomed jet mass

=0 B =2

Q L I I B L B R BN L Q — Co ' ! ! ! ! —
o 1'85 ATLAS » . - 2 = ATLAS =
T 1.6F Vs=13Tev, 320" — o 18 fs=13TeV, 32910 =
- 1 4__ Calorimeter-based, anti-k R =0.8 NNLL = - 1.6 Calorimeter-based, anti-k R = 0.8 —
— ~ Soft Drop,z _=0.1,B = 0 % NNLL+NP = “& 1.4 SoftDrop,z =0.1,B= 2 % NLL+NP =
g 1 25_ p_:ad > 300 GeV _E g 1 2:_ pI:ad > 300 GeV =
o 101 Nonperturbative M Perturbative — © '15_5 Nonperturbative I Perturbative E
O ////*// x . 0.6 =
= Sy @ ] OF /% =
0.4F //%/ g 2 2 - 045 I E
02E" s 0.2E- %
© ;iiiuiuuuiiiiiiiIiiiiiiiiiiiiiiiiiiiiiii; o ;—o—‘—|—1—|ﬁ‘>i{”. ]
‘DU 1.5 S ‘DU 1.55 |
9 1? % /////«/// 7, Z o 2 8////&*///////////*/////”/”//% 7 9 1?’ 00k ////W///%/// i // 2% g W /W
s 05F | 1 1 | | 1 1 o OSE % | | | | | |
6:“ 45 4 35 3 256 2 15 1 05 c‘E 45 4 35 3 25 2 15 1 05
P P
® Kang, Lee, Liu,FR " 18
L 2 2
p=m"/pr
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Jet Substructure

Recent results from ATLAS

1912.09837
* The groomed jet radius Ry
b= B =2
2 - A - O = T =
- - ATLAS - - 4 ATLAS —
S 3OF E=13Tev, 3201 + Data E S ph 1TV 20 4 Data E
3£ Calorimeter-based, anti-k R = 0. 8 = | Calorimeter-based, anti-k R = 0.8 =
% - Soft Drop,z =0.1,p= 0 * NLL 3 % 3~ Soft Drop, z - 01 B= 2 * NLL =
- 2.5 = pTead > 300 GeV = - 2 5E = plead > 300 GeV E
N 213 Nonperturbative [ Perturbative = N TEO Nonperturbatlve M Perturbative =
- 7 2 —
1.5 /// 4//// i % 15 E_
E x x — ”/ E ) E *:iif:f’,E ' Z E:':i:;
15—’.‘ ,,,,,,,,, o i E 1= o e %
0.5 ;_ —; 05 Yy =
= | , 3 = | -
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Jet Substructure

Recent results from ATLAS

1912.09837

* The groomed momentum sharing fraction zg
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Jet Substructure

Groomed jet substructure at the EIC

Arratia, Jacak, FR, Song " 19

Ungroomed jets B=0.0 VS = 89 GeV
121 Groomed jets B =2.0 Oo5s B=2.0 0.1<y<0.85
Groomed jets B =0.0 > Q2> 10GeV?
21 S pet > 5 GeV/c
g g 2.0
3 5
C 8- .
8 '20': 1.51
4 |
o 6] € 1.0
€ £
= Vs =89GeV s
0.1<y<0.85 <05
Q2> 10GeV? ©
jet
7. P/t > 5 GeV/c 0.0
5 10 15 20 25 30 5 10 15 20 25 30
Lab frame p’* (GeV/c) Lab frame p’* (GeV/c)
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Jet Substructure

Groomed jet substructure at the EIC

Arratia, Jacak, FR, Song "1 9

- 10 < pélectron < 20 GeV/c 20 < pglectron < 35 GeV/c
| VS =89GeV mm B=0.0
0.1<y<0.85 i B=2.0
2.5- 'et 4G V - B:oo |
T >4GeV/c (x) =0.35, (v)=1.47TeV

- ¢jet_¢e_n| <0-4, Zmln':O.].
(x)=0.13,(v)=1.18TeV

N
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=
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-
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O
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Jet Substructure

Groomed jet substructure at the EIC
Arratia, Jacak, FR, Song " 19

FR, Xiao,Yuan " 19

Broadening effect

—— gL =0GeV?
3.0 ---- gL =0.2GeV?
---- gL =0.8GeV?
0 23] Pythia: VS = 89 GeV
5 , 20 < pglectron < 35 GeV/c
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© I
Q I
N !
© 1.57 i
= .
O
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Lepton-Jet Correlations

Outline

® |ntroduction

® Jet production at the EIC
® Jet substructure

® |epton-jet correlations

® (Conclusions
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Measurement of TMD PDFs at the EIC

* Semi-Inclusive Deep-Inelastic Scattering (SIDIS)
* Measure hadrons with low transverse momentum

do B
dx dy di) dz doy, dP,f i

2 2 2
« Y 8 cos ¢p,
1+ — F F v2e(1 F,
ryQ2 2 (1 —¢) ( * 2:[3) { vur +eFyur + V2e(l +€) cos gn Fyyy

+...

See Alessandro Bacchetta
and Marco Radici’s talks

Sensitivity to (polarized) TMD PDFs

 Complementary process using jets! Universality?
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Lepton-Jet Correlations

Lepton-Jet Correlations

Liu, FR,Vogelsang,Yuan " 18

* Require high pr jet do

 Measure imbalance ¢ | between lepton and jet dye d?k e d?q)
in the lab frame

Transverse plane

ﬂ pIL

/
>
ko | qL = ke + P
* Spin asymmetries and eA collisions
* Analogous to e.g. pp — di-jets + X Boer, Vogelsang "04
o Vogelsang,Yuan 07
* CM or laboratory frame; close analogy to pp collisions at RHIC & the LHC Sun, Yuan, Yuan *15

43



Lepton-Jet Correlations

Lepton-Jet Correlations

Liu, FR,Vogelsang,Yuan " 18

e TMD factorization for small ¢ | U(k) + A(P) = '(ke) + Jet(Py) + X

dPo(lp - 0'J)
dyed?ke) d?q

= Hrvp (Q, 1r) /d2k¢ PNy wfy(zky, Coypur) Sy, ur) 0P (gL — kL — ML)

Hard Quark TMD Soft

* Small ¢ resummation achieved in b-space

d50'(€p — E’J) de T _Qq Q9
dyekoe_Ld2q_L —_— H(Q, R’ ILLF)/ (27‘-;‘2 elkJ_ bJ_ e Spert(b*) SNP(bJ_)+Fs(bJ_) Z Cq/i(x7 ﬂb/ﬂ) ® fz(x’ ,Ufb>

. 1 [k d,u 3
with Sudakov exponent  SZ .. (b =3 / [ s(1)) In 2 + By (as(u))]

+ non-global logarithms
see also: Gutierrez-Reyes, Makris, Vaidya, Scimemi, Zoppi "1 9
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Lepton-Jet Correlations

Azimuthal lepton-jet correlation

Liu, FR,Vogelsang,Yuan " 18

e Use azimuthal angle ¢ instead of ¢ (k) + A(P) — l'(kp) + Jet(Py) + X

* Sample EIC kinematics

-
Vs = 80GeV = . |
kg/J_:5GeV E

~ :
5<p. <10 GeV 3l ]

Eem qL = |72£/¢ + D
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Lepton-Jet Correlations

Transverse spin dependent case

Liu, FR,Vogelsang,Yuan " 18

e TMD factorization for small ¢ | U(k) + A(P) — £ (k) + Jet(Py) + X
St - (P x k ye = ys = 1

epton 7 ( 1) dN/dA¢ e
15k \/Sep = eV

L initial proton spin
(anti-)aligned with &k,

B

I%L =15 GeV
pyL =10 — 20 GeV

—O.?; | —02 | —01 o 10.11 B 10.21 B 03
Ap=dj—e—

* Sensitivity to Sivers TMD PDF  Sun,Yuan "13

* Test of universality and factorization breaking effects, see RHIC measurements STAR, PRL 99 (2007) 142003
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Lepton-Jet Correlations

Transverse spin dependent case

Liu, FR,Vogelsang,Yuan " 18

« TMD factorization for small g | (k) + A(P) — £'(ke) + Jet(Py) + X
lepton St (P xky) [Asymmetryj Yo = ys = 1
A(A \/Sep = 80 GeV
1 initial proton spin MAP) S )
(anti-)aligned with k1§ ggl AN = - g kr=7GeV
‘ ol tov ... kr=10GeV
0.06 - === ky=15GeV

0.04}

0.02f

0.00
0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14

* Sensitivity to Sivers TMD PDF  Sun,Yuan "13

* Test of universality and factorization breaking effects, see RHIC measurements STAR, PRL 99 (2007) 142003
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Lepton-Jet Correlations

Transverse momentum broadening in eA collisions

* Comparison to Pythia8

* pt broadening due to
multiple scatterings ¢L

Mueller, Wu, Xiao,Yuan " 16

tag
6/
. //
>
QQ
A = N
q probe

Normalized counts

10+

(00)

(@)

1SN

Liu, FR,Vogelsang,Yuan " 18
Arratia, Jacak, FR, Song "9

Broadening effect

—— gL =0GeV?
———- 4L =0.2GeV?
———- 4L =0.8GeV?

Pythia: VS = 89 GeV

— o< pglectron < 11 GeV/c

0.1 0.2 0.3 0.4 0.5
¢t~ ¢~
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Lepton-Jet Correlations

Transverse momentum balance

Arratia, Jacak, FR, Song "9

5%10° :
[T p¥'>4Gevic
et
T >4GeV/c
4x10° |/t — ¢ — | < 0.4
= i i VS =89 GeV
£ 3x10 10 < pelectron < 15 GeV/c
— (x)=0.11, (v) =1.17TeV
tag X
/ —
e /V % 2X105 -
>
Q2 105
A - N\ 800 025 050 0795 1.00 125 150 1.75 2.00
Lab frame p’f'/pg/ectron
q probe
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Outline

® |ntroduction

® Jet production at the EIC
® Jet substructure

® |epton-jet correlations

® (Conclusions
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Conclusions

* Jets are unique tools at the future EIC

+ Extract collinear and TMD PDFs e /V

* Jet substructure and jet correlations

* Tune parton showers

* Probe of cold nuclear matter in eA

* Precision studies and NP effects
* Studies of fragmentation and hadronization
* Detector requirements

e Further studies needed

2.5 |

probe

~ Pythia massive m?/p>
9 [ H Pythia 7,

[ [ _ [ pr > 10 GeV, anti-kr
L — |4 L L

1.5 | a=035 - B . 02<y<08
L [ e e

— dO'/d ].Oglo(’Ta)
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