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O Introduction!
O Inclusive b-jet production !
O b-jet substructures!

d conclusion

05/15/2019 R/25



1. Intnoctuettoim
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Jet

Infrared-safe!

Jets described by Perturbative QCD

see Z.B. Kang and F. Petriello talks

The study of jets has been used to test perturbative QCD, to probe proton
structure and to search for New Physics!

Jet can also interact with QGP in heavy-ion collisions

Jet properties:!

Where do jets come from, quark, gluon or decaying product of other particles?
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Motivatiam affjgestudies:

| @ is characterized by large cross sections and has been |
. measured with unprecedented precision in comparison }
to other high energy processes |

Jet production

{© reveals the fundamental thermodynamic and transport l
|__properties of the QGP inA+Acollisions |

L& Ab-jet is a jet containing one or more b-hadrons ;

not necessary to be initiated by a heavy quark

but it is dominated by the quark initialed process

Heavy flavor jet compared to light jet

experiences the full evolution of the hot and dense
medium

| © seems to lose less energy; used to study the energy loss ‘:2
| mechanisms in QCD medium o
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b-jetlinrheavyyoinrcallisions
Inclusive b-jet

energy loss approach

modifying the vacuum shower (BAMPS)

b-jet + photon (b hadron) production

enhance the prompt b-jets via photon or
b hadron tagging

back-to-back b-jets production

transverse momentum balance and angular
distribution

dijet invariant mass for light and heavy 3avors
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Inclusive b-jet
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f b-jet + photon (b hadron) production

enhance the prompt b-jets via photon or
b hadron tagging

back-to-back b-jets production

transverse momentum balance and angular
distribution
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b-jet substructure
soft-drop groomed momentum sharing

distribution

the inclusive b-jet production
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b-jetlinfheavwyyoiorcalisions

Inclusive b-

back-to-back b-jets productic

transverse

Dai, Zhang, Zh W, . 2018 . .
| J, £hang, vang distribution

Kang, Reiten, Vitev, Yoon, 2018 dijet invariant mass for lig

b-jet substructure
soft-drop groomed momentum sharing

HTL, Vitev, 2018 distribution

HTL, Vitev, 2018 the inclusive b-jet production
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b-jetlinfheaayyoiorcallisions

Inclusive b-j

back-to-back b-jets productic

transverse

Dai. Zh Zh W 2018 ST
al, Zhang, Zhang, Wang, distribution

Kang, Reiten, Vitev, Yoon, 2018

b-jet substructure
soft-drop ¢

HTL, Vitev, 2018 distributic

HTL, Vitev, 2018 the inclusive B
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2. Inclusive Ib jg¢éproduction

HTL, Vitev arXiv: 1811.03348
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Inclusive |gttPPodtiction:

In p+p collisions scale:

hq A Jet
h2 —_ \
—
hi+ h, ! Jet+ X ' QeD

I 1

d! pp! J+ X _2pT .

dx, L dxg
fa(Xa, _—F
ded" S ab,c Xgin Xa a( ; u) X[)nin Xb b( 2 u)

1

dz; dBap (6, pr/zc, 6, 1)
Z& dvdz

Jye (ze, Wy tan(R/2), mg, W)

Zmin

Hard scattering kernel Semi-inclusive jet function
light jet: Kang et al 2016, Dal et al 2016!

Aversa et al 1989, Jager et al 2002 _ _
heavy 3avor jet: Dal et al 2018
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Q! JQ 0 ' JQ
Using SCET with Pnite quark mass

2; - g!OI" (! " BAP) #Q(0)|IgX #o X |#7 (0)|0#
C

" Nz 1)!o|"(! " BaP) B 1 (0)[JoX #IoX |By, (0)|0F

Jigip (z= 14/t V53, m )=

JJQ/g(Z: 5/ ,!J,m,u):

{ Pnite when vm~0

n C . +H m2 P H m2 P 70
Jioio (z,prR,mp) =1(1! z)+ SZ#F (1! z) f ZR? + g 2R
1+22$ n e ! #21+22In(1! z)+1! z$
, 1! z$ . Z’P2RZ+ EZ 1! z . J, = JQ ‘|—JQ
! 2z m® _ in! jet "s > 5
1l z | Zzp%R2+ m? JJs/g(Z,pTR,m,u)—!(l! zZ)M 0" Q@(pTR,m)+ E{(Z +(1! 2)?)

2
n | l'l

| |
n22(1! AERE+ M2 2z(1! 2)

z?(1! z)?p2R?
z2(1! z)2p2R2+ m?
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Resummmaaiton

Using SCET with Pnite quark mass
b

Jigig (z="13/1,1 5, mp)= 2N TS B aP) #3(0)[JoX #Jo X |#2(0)|0# scale
Jigig Z=13/1 1y, mpu)= " 2(NZCZ!" 1)!0|" (! " BaP) By ,(0)[JoX #JoX |BY, (0)|0
u u u n In R
The SidFs Evolve according to DGLAP-like equations
M
In ——
d ( JJQ/S('Q;7M) > — %/l%( qu(z) 2P, gq(2) ) ( JJQ/s(x/Zvlu) ) pTR
dlIn p2 J1.74(x, 1) 2m /, Pog(2)  Pyg(2) Jr.10(x/ 2, 1)

We use the Mellin moment space approach to solve
this equation.

In! jet (pTR m)—2 Z I@I/g (pTR m, HF)@Q” (m “’F)

g Q¥
=g, Q P J

the integrated perturbative the integrated parton fragmentation
kernel at the jet typical scale function from parton | to parton Q
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Resummmaatton

Using SCET with Pnite quark mass

ST 2101 (1 " maP) #9(0)19g X #13QX 18 (0) 0% scale:

| Z! L i u
(N2 1)!O| (! " @aP) Bn u(0)[JoX# o X B}, (0)|0#

Jigio (z=",5/1,15,m )=

\]JQ/g(Z: VA ,!J,m,u):

The SidFs Evolve according to DGLAP-like equations

J Q N . o L
dlnuz ¢ 007: IIIIIIIIIIIIIIIIIIIIIIII 7
- : LL + LO
el LL + NLO d |

3 1 - QCD
We use 0.05F | - Fixed NLO
this eqt :

(M, He)

the inte 1 gmentation
kernel 20 25 3 to parton Q
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b-jettinrppraltbions:

10°— + =7 TeV — = e yl<05 7 =
: prp YSu77 Te o0 Iyl<0.5( 625) - 0.04F MM *-i-,.—_-_
. T ' a1 0.5<|y|<1( 125) 0.02 Emg ﬁ:ﬁ -
10 & 1<|y|<1.5( 25) | el (7 TV Ak, R0 =
&1 1.5<|y|<2 { 5) 0=, . — —
e 004 OW
N ——— =
> 10° + - I NLO+LL
) QL 0=, . . . L —]
Q o = ' — =
_.é % 0 04:_ A | 1<|yl<l5 7
S - Wz
2 o 0.02F -]
'c|_104 g }=P=¥- E
= S 05 . L —
= Q = ' T =
(% _é 0. 04:_ o  1l.5<|y|<2 _:
, 0. 02;— 0= : % 0= Eﬁ — u:
10 O__— . . | =
0.04F + 2<|y|<2 2
0-02i-i—;1:;_"+ '@'ﬁq—-E-—-.
1 | | | | | | | | | O__ 1
20 30 40 50 60 70 100 200 20 30 40 50 60 70 100 200
b-jet P, (GeV) b-jet P, (GeV)

data are consistent with the predictions

for the ratio the difference between NLO+LL and NLO
can be traced also to the differences in the inclusive jet
Cross section
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Correctians lin P2 collisions

In p+A collisions

Assume the factorization works in heavy ion collisions:

I 1

d! pA! J+X :2pT :
dpr d"

L dx
fa(Xa, H) X—bfb(xb, )

Xgﬂn Xa XLnin b

dXa

. a,b,c

. 9z dBay c(8,prize, B 1)

72 dvdz Jase (Ze, W3 tan(R"/ ). Mg, 1)
Zmin C

p-A collisions can be used to study the nuclear modifications at the
Initial state of the collisions, which is crucial for the interpretation of
the A+A results
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Corrections in P-4 collisions

In p+A collisions

Assume the factorization works in heavy ion collisions:

modibed for nuclear

de d" 1 S ¥ min Xa ’ X[)nin

a,b,c a
111

. 9z dBay c(8,prize, B 1)

72 dvdz Jare (Zc, W3 tan(R"/ 2),Mqg, W)
Zmin C

p-A collisions can be used to study the nuclear modifications at the
Initial state of the collisions, which is crucial for the interpretation of
the A+A results

05/15/2019 12/25



Corrections iin P-4 collisions

In p+A collisions

Assume the factorization works in heavy ion collisions:

modibed for nuclear

the short-distance hard
part remains the same .

p-A collisions can be used to study the nuclear modifications at the
Initial state of the collisions, which is crucial for the interpretation of
the A+A results
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Corrections iin P-4 collisions

In p+A collisions

Assume the factorization works in heavy ion collisions:

modibed for nuclear

Jare (Zc, Wy tw Mg, 1)

the short-distnce hard
part remains the same Not changed

p-A collisions can be used to study the nuclear modifications at the
Initial state of the collisions, which is crucial for the interpretation of
the A+A results
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Nuclear Effeat$sfriimanmnitial state

There are many studies about the global fits of nuclear parton distributions (nPDFs) ,
such as nCTEQ collaboration

NnPDFs for a nucleus with atomic mass A and Z protons:

Z A—7
fa/A(xmu) g Zfa/p | A fa/n(x)

As the parton from the proton undergoes multiple scattering in the nucleus
before the hard collisions. They are implemented as shifts in the lightcone
momentum fraction of the incident parton in the PDFs

X

fq/A (x7/’L) i fq/A <—7,UJ> ) fg/A (CC,/L) = fg/A (Lnu) .

]._Eq ]._Eg

At the high transverse momenta, only cold nuclear matter energy loss effects
might play a role
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RAA in p-A callisians

In p-A collisions, there is only initial-state cold nuclear matter energy loss

2 CMS Data

NLO+LL

Fitting a constant to this measurements
1.5

R,4 = 0.92 £ 0.07(stat) £ 0.11(syst)

0.5 p+Pb |5 =5.02 TeV

Anti-k; R=03 Iy _ I<1.5 Charm Jet

|""|':L"|"'.'|
K
U

Rpa' ™" =1.22+ 0.15(stat + syst) = 0.27(syst PYTHIA)

large uncertainty !
not enough to exclude the cold
nuclear matter e"ects

1.5 Measurements:

¥
-

0.5 -
Anti-k, R=0.3 In_ I<0.5 Bottom Jet ]
o .. . . =
100 200 300 400
jet P, (GeV)

vary little with jet transverse momentum and scale variation .
Predictions: there is not an obvious di"erence between c-jet and b-jet!
In Pb+PDb collisions the e"ects will be amplibed
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RAA in p-A callisians

In p-A collisions, there is only initial-state cold nuclear matter energy loss

2 CMS Data

NLO+LL

Fitting a constant to this measurements

R,4 = 0.92 £ 0.07(stat) £ 0.11(syst)

p+Pb |5 \=5.02 TeV

|""|':L"|"'.'|
B
U

e e s Charm Jet = RpA'™ =1.22+ 0.15(stat + syst) £ 0.27(syst PYTHIA)
o TI ‘CM‘ T ]
2 ]
. sE - \ _ large uncertainty !
I L ++ ++ % - easurements: not enough to exclude the cold
= """""""" > nuclear matter e"ects
0.5~ m—
o, I akas - Boltom I Naively speaking:  Pb+Pb:  (14e) (1 +e)
100 200 300 400 N—— ——
jetp_ (GeV) Pb Pb

vary little with jet transverse momentum and scale variation .
Predictions: there is not an obvious di"erence between c-jet and b-jet!
In Pb+PDb collisions the e"ects will be amplibed
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Corrections in A~ collisions

In A+A collisions

modiPed for nuclear

dTAA—T+X _
dprdn
the short-dis'e hard encode the "'ects when the jet
part remains the same | evolving in the QCD medium

T T T T T T
14 | gl <20,g=21+01 w/ ONM B
w/o CNM [
V/SNN = 2.76 TeV ATLAS +——e——i
1.2 | centrality 0 — 10%

R=04

for light jet see the work!

| | 50.8 A i
Kang, Ringer and Vitev 2017 06 | ”’TW_{_

SCETg, NLO+NLLp
1

50 100 150 200 250 300 350 400
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Jet functionssinrQ@IDmedium

Vacuum jet function: Jj,, = , O | .
0(a?) o<%>\o

Medium corrections: i~ . O | _ R 5
; . Ix!
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Jet fumetionssinrQOmedium

vac

Vacuum jet function: Jj,, = g O |
O(al)

Medium corrections: o

' Medium induced corrections to the
LO jet function. !

2 Only in-medium jet energy dissipation
due collisional interactions is allowed.

S
oy )
-
5 >
i
O(asxl—g)

refers to the higher-twist corrections which
generate a direct transfer of energy between
the jet and the medium
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Jet functionssinrfQUIDmedium

Vacuum jet function: Jj, = ' O | ' \O
O(a)

Medium corrections: o

@ Medium induced corrections to the
LO jet function. !

@ Only in-medium jet energy dissipation
due collisional interactions is allowed.

+

O Medium induced corrections to
the NLO jet function

O Vacuum radiation along with
corrections from the medium-
Induced parton shower

refers to the higher-twist corrections which

generate a direct transfer of energy between
the jet and the medium
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Jet functionssinrfQUIDmedium

Vacuum jet function: Jj, = ' O | ' \O
O(a)

Medium corrections: o

@ Medium induced corrections to the
LO jet function. !

@ Only in-medium jet energy dissipation
due collisional interactions is allowed.

+

O Medium induced corrections to
the NLO jet function

O Vacuum radiation along with
corrections from the medium-
Induced parton shower

refers to the higher-twist corrections which

generate a direct transfer of energy between
the jet and the medium

med, (O med, (1 o .
JEnQeﬁ = ‘JJo/i © 4 ‘JJo/i @) Collisional + radiational energy loss
0 — .
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Medium induwosdl spltting

The medium induced splitting functions were derived from the framework of SCET
with Glauber gluons up to the Prst order of opacity.
SCETe  Using background beld method, — A* = A# + A¥ + A,

Then Feynman Rules with Glauber interaction can be derived

05/15/2019



Medium induwosdl spltting

The medium induced splitting functions were derived from the framework of SCET
with Glauber gluons up to the Prst order of opacity.

SCETs  Using background beld method,  A* = A* + A¥ + AL

Then Feynman Rules with Glauber interaction can be derived

The splitting function are obtained by calculating the diagram:

+ 2Re
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Medium induwosdl spltting

The medium induced splitting functions were derived from the framework of SCET
with Glauber gluons up to the Prst order of opacity.

SCETs  Using background beld method,  A* = A* + A¥ + AL

Then Feynman Rules with Glauber interaction can be derived

The splitting function are obtained by calculating the diagram:

dNwed Qs dAz 9 1 do’erl“ed 1+(1—-2)2 B
TndPh = 5207 d°qr——5 — 52
ded’ky ) g 0, 27 Ag(2) oo d?q x BT +v
+ A
2Re X < ZBL - 2Cl )(1—cos[(ﬂ1—Q2)Az])+ QCL '<2 QCL - — L
Bi +v? Ci +v? Ci+v2 \ CL+1v2 A7 +172
BJ_ BJ_ C_L
— 1 —cos[(21 — Q3)Az]) + : 1 —cos[(Q2 — Q3)A
Bi+u2>( cosl(h = D)Ael) + g g (1 cosl(2 = ) Az) v=axm Q= Qg),
- Al D, A Al D
- - 1—cos[QyAz]) — : 1—cos[Q25A v=(1—-xz)m —
+Ai+zx2 <Di+u2 Ai+u2>( cos{laa]) A7 +12 Di+u2( coslf2s02]) ( ) @ gQﬁ),
+1 B, < Ay B, >(1 cos[(€1 — Q)A2)) v=m (9 = QQ),
— . — — cos — z
N2B? +12 \A2 112 B +.12 b

} Ay =k, B =k +2q,,C1 =k —(1-2)q,, D, =k —qy,

1 1 1
. — 1 —cos[(21 — Q9)AZ]) + ...
2 <Bi+u2 C’j+u2>( (1 = 22)A2])
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b-jetinAAA Botiisions s

107L 181 p+p, Data Pb+Pb Data ?: L5 oo PbPb y§,=2.76 TeV
= P NLO+LL ['e7 0-100% #10 3 - g=2.0 .
6 [5n=2.76 TeV &0 0-10% #1007 < 1:_ =

10 E Anti-k, R=0.3 $|<2 W9 30-50% #1G 3 % -
S -, g=2.0 . 0.5 ]
v 10° = - .
©) = E o MmData  mmm NLO+L ]
_8_ , - n 15 — —t— -: F——t—+—+— -
— 10°E E - 0-10% Anti-k 1 R=0.3 fj|<2 -
> E 3 - .
&= F ] 1 —
©|210°E E é - ]
_ - ] 0.5F —
A 102 - .
< F 1 B i —

~ 10g ' 30-50%

" 1:_ 7

1= n::‘( -
- 0.5F =

| B

10 lg 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 O:
100 150 200 250 [ 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | ]
b-jet p_ (GeV) 100 150 200 250

.

b-jet P, (GeV)
© less dependence on the centrality when compared to the well-

known light jet modification.

© the predictions agree very well with the data for both the inclusive
cross sections and the nuclear modification factors.
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3. b-jéeuhbticiurer«

HTL, Vitev arXiv: 1801.00008
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Soft-drop

Defined as a two-prong substructure

2 An early hard splitting will result in two partons
with high transverse momentum.

One way to do this is to use Soft-Drop decluttering 1! 2 splitting process

% Subjet 1

Original jet with radius o | If o< Zt( R012> redefine j to be the harder
Undo last stage of C/A clustering one, else we have the two-prong subjets
: _ min(pr1, pr2)
Define =z, = DL + PTo
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Resummed:spltting kernels im the.vacuum
Larkoski et al 2015

dNFO : : .
——a isdivergentwhen !g! O Collinear singularities
g-rg
dNJ s not well-defined at any fixed perturbative order
dzg

but is well defined if we resum logs to all order

The MLL resummation for light jet to modified leading-logarithmic (MLL) accuracy,

~——

dN.vaeMEL T Y01 Y0y |
j

_ dN vac f exp : dl dz dN vac#

S (.

Sudakov Factor

MLL includes running coupling effects and subleading terms in the splitting functions
compared to LL resummation.

g — bb
g — cC

For the resumed distribution is p(0:2)|, 00 =

Exponentiate all the possible contributions for gluon evolution
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Results for light jet

In pp collisions uncertainties are generated by varying scales

In heavy-ion collisions uncertainties are generated by varying scales and coupling
(between medium and jet) independently.

8 ] 8
, \S\=2.02 TeV pp Light jet E (S =5-02 TeV pp Light jet
2 antk R=04| <13 Mo ] H antk; R=0.4{ <13 gL
61K 140 < < 160 GeV ] — 140 < < 1 V ]
- p ‘:’ Pythia-Parton 1 6 0 p 60 Ge ‘:’ Pythia-Parton 1
Soft- Drop "=0 z t—O 1 . ] o Soft- Drop "=0 z =0.1 ]
%P 5:— D Pythia-Hadron P 5:— = out D Pythia-Hadron
= - n K - o .
z 4 £ 4
Z = e C
= 3:_ = 3F
2 2F
1= 1
- oF
1.4F
_ 1.2
@] 9 o
g 8
> v 0.8 =
0.6F
01 015 02 025 03 035 04 045 05 017015 02 025 03 035 04 045 05

Z, Zg
4pMLL is slightly less steep than Pythia with hadronization

4pOur results are consistent with the ones from literature
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Results for heaowy(¥aworsitagged jet

LO and MLL predictions for b-tagged subijets

- (S =5-02 TeV pp g$ bb - - VS\=5-02 TeV pp g$ bb .
- - - L ant-k - R=0.4 <13 |
SE ant-k R=04T <13 Eo B ° - 140 <Tp < 1Té%t |GeV Wt ]
- 140< g, < 160 GeV [ ] Pythia-Parton - ] Lt _ [l Pythia-Parton ]
af— Soft-Drop #=0 z =0.1 - 4 Soft-Drop  #=0 z =0.1 —
> L out [ ]Pythia-Hadron > || pythia-Hadron -
S F ’ S b §
g 3F E g °f .
z F - z f -
o _ = o[ .
1F 1 .
O Of
1.4 1.4
. 1.2 _ 1.2
i) o)
g §
v 0.8 v 0.8
S SR T T T T T T - 0.6
O Ol 02 03 04 05 06 07 08 09 1 0|||Ioil||02||||03||||O4||||05||||06||||O7IIIIO8||||09||||1

|
: |
9 ‘g

2z Huge Sudakov suppression in the small angle region

» Dominated by wide-angle gluon splittings

LANL b-jet 05/15/2019 P3/25



Results far neaawy(¥awortagged jet

LO and MLL predictions for b-tagged subijets

Non-perturbative corrections

6 o . C ~ _ N
- (Sn=5-02TeV pp 88 bb . . |Sw=2-02 TeV pp g$ bb -
5l antk; R=0.41 JetS " Ww - k5 antk; R=0.4T1 <13 W mLL .
- . . X 140<p  <160GeV g L on
- . - 3 , ia-Parton ]
= [ pythia-Parton ] 4 Soft-Drop #=0 z =0.1 y .
o L [ ]Pythia-Hadron > | ot D Pythia-Hadron
) - ] ) - n
g 3 B 2 3 .
=z |k ] z | -
o 2 ] = o _
1+ 1= -
| -
¥ 14
. 1.2 _ 1.2
= o
v 0.8 v 0.8
SR T T T P PR ] 0.6
0 01 02 03 04 05 06 07 08 09 1 O||||Oi|||02||||03||||O4||||05|||66||||O7||||O8||||09||||1

|
: |
9 ‘g

2z Huge Sudakov suppression in the small angle region

» Dominated by wide-angle gluon splittings
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Results for heavy flavor tagged jet

1.5 MZZOO GeV g=2+0.1 MLL _
— i _ c! cg .
N ant-k. R=0.4 mmb ! bg
E-Q.
E@
2
2
o

- 10<P, <30 GeV g!
—~~ — ! "w_ _ a " I T
SRR Soft-Drop "=0 z =0.1 9" bb B
2
e ]
I r
2091 E
0.8 e 1 -
01 015 02 025 03 035 04 045 05
Zq

05/15/2019 P4/25



Results for heavy flavor tagged jet

L5 \[5,=200 GeV =201 MLL - . . -
= | antk, Reos —:' 3 1 Inverting the mass hierarchy in

- 10<P, <30 GeV g!
—~~ — ! "w_ _ a " I T
SRR Soft-Drop "=0 z =0.1 9" bb B
2
E@ 1:— ---------------------------------- ]
I r
2091 E
0.8 e b
01 015 02 025 03 035 04 045 05
Zq
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Results for heavy flavor tagged jet

L5 \[5,=200 GeV =201 MLL - . . -
> [ antk, re04 =:: 3 1 Inverting the mass hierarchy in
5'% ! ! o
:m =-----"-"-"-"-"-"-"-"" W - """~~~ -------- — :

z | "
2 L k! ' 22(1 Z)' Rlsz

0.5+ — . . :

12_::::|::::|::::|::::|::::|::::|::::|::::_ SpllttlngfunCtlon|nthevacuum
L 10<P; ;<30 GeV g! cC ]
& 11 SoftDrop "=0z =01 19! bb - _

& ! - dN vac _ 1+(1! 2> 2z(1! z)m?
e s dzcPk; o o z - kf + z2m?
< F - dN vac 2z(1! z)m?

209F = = 22+ (1! 2)%+
I : dzdki o o 42 ki + m?
0'8__| ce e e ey e ey e ey b |__
01 015 0.2 025 03 035 04 045 05
Zg
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Results for heavy flavor tagged jet

1.5+ VS =200 GeV g=&0.1| MLL - . | |
g =:: o 1 Inverting the mass hierarchy in
N e :
2T ki 1 2z(1" 2)! Rypr

0.5 — - i i
12_::::|::::|::::|::::|::::|::::|::::|::::_ SpllttlngfunCtlon|nthevacuum
L 10<P; ;<30 GeV g! cC ]
& 11 SoftDrop "=0z =01 0 ! bb - _
& ! - dN vac _ 1+(1! 2> 2z(1! z)m?
= R T - ) 2 2 2
» L : dzcPki v g z ki + z2m?
z f - vac 2z(1! z2)m?
5209 — dlglz — 22+(1! Z)2+ k(2 )2
5 | @R g T m
0.8 . e T
01 015 0.2 025 03 035 04 045 05
Zg
b! bg
1 - 1 1
! I C 0 I C
k? + z2m? k? + z2m? e z4m4

Predict stronger jet momentum sharing!
distribution modiPcation than light jets!
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Results for heavy flavor tagged jet
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Predict stronger jet momentum sharing! Predict almost no jet momentum sharing!
distribution modibcation than light jets! distribution modibcation!
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4. Conclusion

™ Jet i1s a QCD observable, calculable in perturbative
QCD !

@ heavy quarks have fundamentally di"erent
radiation patterns from light quarks .

@ present inclusive b-jet production from pp to AA
collisions !

@ present soft drop groomed b-jet z 4 substructure
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Jet production can be related to TMD physics
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4. Conclusion

™ jet iIs a QCD observable, calculable in perturbative
QCD'!

@ heavy quarks have fundamentally di"erent
radiation patterns from light quarks .

@ present inclusive b-jet production from pp to AA
collisions !

@ present soft drop groomed b-jet z 4 substructure

Jet production can be related to TMD physics

Thank you !
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