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Introduction

> Jets probe the strongly interacting QCD medium

* Hard-scattered partons generated at the early
stages of heavy-ion collisions

« Interactions between jets and the QCD medium
modify the parton shower relative to that in vacuum

How is the parton shower changed in A+A?

Jet shapes and FFsin STAR - Saehanseul Oh

<> (quenched) jet

-

D. D'Enterria, B. Betz, " The Physics of the Quark-
Gluon Plasma: Introductory Lectures”, 2009




Introduction

How does the fragmentation
of jets change in heavy-ion collisions?

Jet Fragmentation Functions

How does the internal energy distribution
of jets change in heavy-ion collisions?

Jet Shapes

Jet shapes and FFsin STAR - Saehanseul Oh




Introduction

Jet Fragmentation Functions

———————————— Jet-—
§ )
\\\ ------------ 1‘ ________
;= DT trackCOS(T)
pT,jet
/Constituent
/' Particle
1 dN

«  Fragmentation function!, ——
g ! Niet dZ

« Distribution of longitudinal momentum
fraction of particles with respect to the jet

Jet Shapes

r= J@e)z+@ny

p(r) =

liz Z:tracke(r—6‘1~/2,r+6r/2) PT,track
81 Njee 1€ PT jet
Distribution of jet energy as a function of

distance from the jet axis

1. The name of this function is following the convention in relativisticheavy ion physics, although

Jet shapes and FFsin STAR - Saehanseul Oh

there is a more standard definition: http://pdg.lbl.gov/2019/reviews/rpp2018-rev-frag-functions.pdf




Introduction

Jet Fragmentation Functions Jet Shapes
/ ATLAS, Phys. Rev. C 98 (2018) 024908 \ / CMS, Phys. Lett. B730(2014) 243 \
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0.5F 126<p;<158Gev [ 158<pf'<200Gev JL 200<pf'<251Gev ][ 251<p <316GeV ][ 316<p™ <398 GeV ] 0.5F . . T, . . 1 . 1 . 1 _
PP 10 a0 L0 o PP .0 1o ; 001 02 030 01 02 030 of 02 030 04 r02 030 04 02 03
\_ Pb+Pb/p+p @5.02 TeV _ Pb+Pb/p+p @2.76 TeV

. . 1 dN D - PT track
« Fragmentation function, —— . — —_— ), Ctrack€@-or/2r+or/2) FL,
g I N]'et dz (r) or N Z]et pT,jet
* Distribution of longitudinal momentum « Distribution of jet energy as a function of
fraction of particles with respect to the jet distance from the jet axis
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Introduction

Jet Fragmentation Functions

Jet Shapes

At /sy = 200 GeV?

Jet shapes and FFsin STAR - Saehanseul Oh




Jet measurements in A+A

» Challenge in jet measurements in A+A - Large fluctuating background

Jet shapes and FFsin STAR — Saehanseul Oh 5



Jet measurements in A+A

» Challenge in jet measurements in A+A - Large fluctuating background
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STAR, Phys. Rev. C 96 (2017) 24905
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Hard-core vs. matched jets
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STAR, Phys. Rev. Lett. 119 (2017) 062301

Jet shapes and FFsin STAR - Saehanseul Oh
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Jet measurements in A+A

» Challenge in jet measurements in A+A - Large fluctuating background

Semi-inclusive measurement with ME
- s AutAu @ 200 GeV, 0%-10%
g 10-1L *M*w Ay >0.35 R =0.4, antik |
& [ %, 9.0 <p!* <300 GeV/c -
: - W "’.lw *same event (SE)
31072k ** -mixed event (ME)
;'g IS "4  -norm. region
Qe | Y ".‘*
EX103 o —
o Eo
N \ = 2 *%
g 10 3 - E
o : —t—
g 10°; E
0 26 40
STAR, Phys. Rev. C 96 (2017) 24905

Used in the jet fragmentation
function measurement

Jet shapes and FFsin STAR — Saehanseul Oh

Jets in the recoil region of a high momentum
particle (semi-inclusive approach)




Jet measurements in A+A

» Challenge in jet measurements in A+A - Large fluctuating background

p.. [GeVic]

T

Hard-core vs. matched jets

proit= 2 GeV/c preit= 0.2 GeV/c

STAR, Phys. Rev. Lett. 119 (2017) 062301

Jet reconstruction with high pr
constituents (HardCore jet)

| Used in the jet

shape measurement

Jet shapes and FFsin STAR — Saehanseul Oh



The STAR experiment

TPC
» Time Projection Chamber

* In]<1.0,0< ¢ <2m
* Momentum, dE /dx

Jet shapes and FFsin STAR - Saehanseul Oh

BEMC

* Barrel Electromagnetic
Calorimeter

* In]<1.0,0< ¢ <21

 Trigger

EM neutral
constituents

Full Jet

N\
Charged / '

constituents

Charged Jet




The STAR experiment

TPC

» Time Projection Chamber
* In]<1.0,0< ¢ <2m
* Momentum, dE /dx

Jet shapes and FFsin STAR - Saehanseul Oh

BEMC

* Barrel Electromagnetic
Calorimeter

* In]<1.0,0< ¢ <2m

 Trigger

EM neutral
constituents

Charged
constituents

2014, Au+Au, +/syy = 200 GeV

Minimum-bias + high-tower
triggered events

Mixed events for the
background estimation — for
each (centrality, z,;,, Wgp, track
multiplicity) bin with minimum-
bias events

Full Jet

W
=

Charged Jet




Jet Fragmentation Functions

Jet shapes and FFsin STAR — Saehanseul Oh



Jet fragmentation functions

PT trackCOS(T)

——————————— Jet-—.. > Z =
( ™ PT jet
I, 7 1 AN (D iet,2) o
M= for tracks within Arjet—track < R = 0.4
Njet(pT,jet) dz
/Particle

Jet shapes and FFsin STAR - Saehanseul Oh

10



Jet fragmentation functions

------- Jet-- > 7 = DT trackCoS(7)

~ DT jet
D S 1 dN (P jet
‘ : Njet (P jet) dz

%) for tracks within ATjet—track < R = 0.4

« Charged jets are selected in the recoil region with respect to high
/Particle momentum trigger particles (semi-inclusive approach, BEMC tower with

9.0 < Er < 30.0 GeV), |@trig — Qjet| > 7 — /4

YT TN
’ S
/ S\
/4 \
| 1
\ Trigger !
S Particle
\\5 — ’,

Jet shapes and FFsin STAR - Saehanseul Oh 10



Jet fragmentation functions — Corrections

COoS(r
> 7 = PT track (r)

DT jet
1 dN (pT,jetr
Njet(PT jet) dz

%) for tracks within ATjet—track < R = 0.4

> In therecoil region, there are two types of jets

« Signal (Sig.) jet, i.e. jets correlated to the trigger
particle

- Background (Bkg.) jet, i.e. jets uncorrelated to
the trigger particle

\

\\\\\
“““““
~~~~~~
____________

‘Correlated

particle * In signal jets, there are uncorrelated particles

Uncorrelated
particle

Jet shapes and FFsin STAR - Saehanseul Oh 11



Jet fragmentation functions — Corrections

COoS(r
> 7 = PT track (r)

DT jet
1 dN (pT,jetr

Njet (pT,jet) dz

%) for tracks within ATjet—track < R = 0.4

> In therecoil region, there are two types of jets

« Signal (Sig.) jet, i.e. jets correlated to the trigger
particle

- Background (Bkg.) jet, i.e. jets uncorrelated to
the trigger particle

N L)
-~ - /
pk Te -

\ -~ p— /7

‘Correlated

particle * In signal jets, there are uncorrelated particles

Uncorrelated

: How can we remove the
particle

uncorrelated components?

Jet shapes and FFsin STAR - Saehanseul Oh
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Jet fragmentation functions — Corrections

14 cos(r
> 7 = T,track ( )
DT jet

1 dN (pT,jetr

) Cp
> p— 2 for tracks within ATt track < R = 0.4

. ) = NSE ) — NME . < -
* N]et(pT,]et) — Njet (pT,Jet) N]et (pT,Jet) o L STAR Preliminary
E : ¥ Au+Au, \'s,, =200 GeV, 40-60%
Jets reconstructed Jets reconstructed 5 0L B ;%:isizﬂgioé?)’: r(‘;;\i;T
. " == 10 E | S Ep <9
in same-events in mixed-events £k | Scale [-4, 0] GeV/c
é E 1072 = ' —e— Same event (SE)
=) - I . —— Mixed event (ME)
N]- ot ('pT,jet) are fitted to Njet (pT,]et) in the 2 0ok | .
negative prjet range, where uncorrelated jets are 2, f ; Y
expected to dominate (STAR, Phys. Rev. C 96 (2017) 24905) g e | —t—
—1?) Imllll‘loI II2IOIIIISIOIICI‘I]I4IOIII
\ pfrejce‘; (GeV/c)
Scale range ’

Jet shapes and FFsin STAR — Saehanseul Oh 12



Jet fragmentation functions — Corrections

14 cos(r
> 7 = T,track ( )
DT jet

1 dN (pT,jetr

) Cp
> p— 2 for tracks within ATt track < R = 0.4

N et(pT,jet) = NjSeE (PT,j et) — legltE (pT,jet)

Jets reconstructed Jets reconstructed
in same-events in mixed-events

ME - SE -
*  Niet (pT,jet) are fitted to Nigy (pT,jet) in the
negative prjet range, where uncorrelated jets are
expected to dominate (STAR, Phys. Rev. C 96 (2017) 24905)

Jet shapes and FFsin STAR - Saehanseul Oh

-
-
’

NS
NS
S

Uncorrelated ¥

particle

”II
_____
———————————

Correlated
particle

Removing Bkg. jet in N,
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Jet fragmentation functions — Corrections

> 7z =

PT trackCOS(T)

1

DT jet

Njet(pT,jet

« The fraction of background jets to the all jets can be

estimated by comparing N

Jet shapes and FFsin STAR — Saehanseul Oh

MtE (pT,jet) and N

E (pT,j et)

AN (D iets e
for tracks within A7jet—track < R = 0.4

ST

AR Preliminary

Au+Au, \'s,, =200 GeV, 40-60%

A >035 R 0.4, antlk

9.0< E 9 <30.0 GeV
Scale [-4, 0] GeV/c

—e— Same event (SE)
— Mixed event (ME)

+

ofT IIIIIII| I IIIIIII| I IIIIIII| I IIIIIII| I IIIIIII| I

1
10

preco,Ch (GGV/C)

T,jet
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Jet fragmentation functions — Corrections

14 cos(r
> 7 = T,track ( )
DT jet

1 dN (Ptjet.Z) e
> J for tracks within Ar;a.r_ <R=04
anet’(Igrrljet;I‘IIIIIII!!!llllllll\ ]Eat ‘trza(:l(

« The fraction of background jets to the all jets can be
estimated by comparing N]-IZItE (pT’jet) and NjSeE (pT,jet)

»  Contributions frombackground jets in AN (prjet,z)/dz

can be calculated by dNME (prjet, z)/dz and scaling it
based on the background jet fraction

Jet shapes and FFsin STAR - Saehanseul Oh
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Uncorrelated®

particle

-
-
-
——————————

4

Correlated
~ particle

Removing Bkg. jet
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Jet fragmentation functions — Corrections

COoS(r
> 7 = PT track (r)

DT jet
1 dN (DT jetZ)
Njet (P jet dz

for tracks within Arjet—track < R = 0.4

« The fraction of background jets to the all jets can be Sia.iet
estimated by comparing Nigt” (prjet) and NjSeE (DTjet) o g-1et..

jet
»  Contributions frombackground jets in AN (prjet,z)/dz I [ 7

can be calculated by dNME (prjet, z)/dz and scaling it
based on the background jet fraction

Correlated

« Contributions from uncorrelated particlesin signal jets .
particle

can be estimated by placing SE jets into mixed events

and pairing with ME tracks Uncorrelated
particle

Removing uncorrelated particle
contributions in Sig. jet

Jet shapes and FFsin STAR — Saehanseul Oh
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Jet fragmentation functions — Corrections

14 cos(r
> 7 = T,track ( )
DT jet

1 dN et/ Z e
Priec?) | £ tracks within ATjet—track < R = 0.4
Njet (P jet dz

« The fraction of background jets to the all jets can be 5

Au+Au, \/ S,y = 200 GeV, 40-60%

estimated by comparing Nt (prjer) and N3¢ (Prjet) Ber 18P, < 20 GeV/c STAR Preliminary
« Contributions from background jets in dN (pT,jet,z) /dz S 1 Statistical errors only
can be calculated by dNME (prjet, z)/dz and scaling it 1 :F:FI—-—
based on the background jet fraction 10° B I
107 —e—

« Contributions from uncorrelated particlesin signal jets %r##
can be estimated by placing SE jets into mixed events %f o

. . 1074
and pairing with ME tracks BT fﬂlEEjztt_?ﬂEETTr?::k
—3- SE Jet - ME Track
1 1 1 A | 1
1072

Corrected dN/dz =Black—- Red - Blue
Jet shapes and FFsin STAR — Saehanseul Oh 17
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Jet fragmentation functions — Results

N — I I I I I I I I | I I I I I I I |:

D | o[ Au+Au, |5, =200 GeV, 40-60% B

Z =A,,>0.35,R=0.4, anti-kT STAR Preliminary 3

©  Fe0<E. <30.0GeV -

§.1 02 _ trig _

< £ o e &
~— T~ =

10— ——— —

N =k e E

— ---‘_ﬁa_"_“k_ ~~:. - _

1 P R

1— _‘_-_¥~_.___‘_~Y~ ~—~‘A~\ _|

107 pyTHIAS Yy —h—

_Qi—o—15§p$:et<ZOGeV/c \‘H -

10°E 4+ 20< i <25 GeV/c, x10” y—=

¥y 25< pfet <30 GeV/c, x10 .

10_3 E_ | | : | | | | | | | | | | | | | | I_E

10~ 1

Z

Jet shapes and FFsin STAR — Saehanseul Oh

1 dN (P jet,2)

Njet (pT,jet)

dz

Njet(pT,jet) and dN(pT,jetrZ)/dZ are
separately unfolded via 1-D and 2-D

Bayesian unfolding

Jet fragmentation functions for
40-60% centrality class and three

DT jet Fanges

18



Jet fragmentation functions — Results

N — I I I I I I I I | I I I I I I I I:
o 0° :_Au+Au, \/sNN = 200 GeV, 40-60% B
Z =A,,>0.35,R=0.4, anti-kT STAR Preliminary 3
©  Fe0<E. <30.0GeV -
©10% g =
< E - e -
~— T~ =
10 — =
E Tt —h = =
L " 1—-T=____L . "~ e . _
1 g_ ~;‘T T - _§
1 - _‘_—_¥~_~““—~Y. . —~ = _
10 = --- PYTHIA8 Yy Tt
_Qi—o—15§p$:et<ZOGeV/c \‘H _:
10°E 20§pj‘,t<25 GeV/c, x10™ Sy =
— Je
~ ¥ 25< pih,a <30 GeV/c, x10
10_3 E_ | | : | | | | | | | | | | | | | |

10~

Jet shapes and FFsin STAR — Saehanseul Oh

N Wl

1 dN (P jet,2)

Njet (pT,jet)

dz

Njet(pT,jet) and dN(pT,jetrZ)/dZ are
separately unfolded via 1-D and 2-D

Bayesian unfolding

Jet fragmentation functions for
40-60% centrality class and three

DT jet Fanges

Fragmentation function prior variations in
unfolding are not included in the systematic
uncertainties

PYTHIA 8 is tuned to LHC, and needs further
parameter tuning (More details in Raghav
Kunnawalkam Elayavalli's talk, Wed. 9:20)

18



Jet fragmentation functions — Results

= | AuvAu, |5, =200 GeV 1 (40-60%)/(PYTHIA) I STAR Preliminary
|_2.5_— Aiet >0.35, R=0.4, anti-kT 1 1 ]
E [ 9.0<E,,, <30.0GeV 1 1t )
= or 15 <p™" <20 GeV/c I 20 <p" <25GeV/ic I 25 < p" <30 GeV/c -

- T,jet - T,jet 1 Tjet ]

Ratio, (40-60%
_+_
+
+
+
5:: _+_ el
-
'
=
_bil_
|
I

F % "- -_%-_%—_ f—_*_-_ %—_ T__%

] | |
10~" 1 10~" 1 10~" 1
Z Z Z

« Ratios of jet fragmentation functions, (Au+Au 40-60%)/(PYTHIA 8)

Jet shapes and FFsin STAR — Saehanseul Oh
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Jet fragmentation functions — Results

)

= | AuvAu, |5, =200 GeV 1 (40-60%)/(PYTHIA) I STAR Preliminary
|_2.5_— Aiet >0.35, R=0.4, anti-kT 1 1 ]
E [ 9.0<E,,, <30.0GeV 1 1 ]
= 2r 15 <p™" <20 GeV/c I 20 <p" <25GeV/ic I 25 < p" <30 GeV/c -

T,jet [ T,jet 1 T,jet -

4(40 20%
4

+

+

+
!

4t

Ratio
_+_ ARBE

o5 : ¥ :
[ L1 I 1 1 1 1 1 1 1 1 1 1 L1 I 1 1 1 1 1 1 Ll 1 1 1 1 1 1 Ll I 1 1 1 1 1 1 L1

107" 1 107" 1 107" 1

Z Z Z

« Ratios of jet fragmentation functions, (Au+Au 40-60%)/(PYTHIA 8)

* The ratio remains near 1 - Tangential jet selection with a high-pt trigger particle
and recoil jets? Less jet-medium interactions in 40-60% centrality? Short path-
length in medium in 40-60% centrality? ...

« Results for p+p and central events and overall higher statistics are on their way

Jet shapes and FFsin STAR — Saehanseul Oh
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Jet Shapes

Poster 354 (JT12). "Evolution of jet shapes in Au+Au collisions at/syy = 200 GeV
with the STAR detector at RHIC", Joel Mazer (Rutgers University)

Jet shapes and FFsin STAR — Saehanseul Oh

20



Jet shapes

1 1 z:tracke(1’—61'/2,1'+6r/2) PT track
jet PT jet

Full (charged + neutral) jets are reconstructed with high-

momentum tracks and towers with pr track(ET tower) > 2.0 GeV/c
o \/(A<p)2+(An)2 (HardCore jet selection)

prcit= 2 GeV/c

proit= 0.2 GeV/c

_.
b

p. [GeVic]

T
]

-0
§

STAR, Phys. Rev. Lett. 119 (2017) 062301

Jet shapes and FFsin STAR - Saehanseul Oh 21



Jet shapes

Jet shapes and FFsin STAR - Saehanseul Oh

Z:tracke (r—6r/2,r+6r/2) PT,track

PT jet

11
> p(r) = EEZjet

* Full (charged + neutral) jets are reconstructed with high-

momentum tracks and towers with pr track(ET tower) > 2.0 GeV/c
(HardCore jet selection)

« Background contributions in p(r) are estimated by placing
same-event jets (prjerand jet axis) in mixed-events. pyg(7) is
calculated and then subtracted from p(r), accordingly

22



Jet shapes — Results

10 1.0 < p?**° < 1.5 GeV/c
Au-Au \'s,, =200 GeV, 0-10% T
. . NN - J
STAR Preliminary Anti-k_ full jets, R=0.4 1 , A A AR &
pmre o = 2040 GeV/c 107" Ea
p"c, ET">2.0 GeV 107
== signal + background i i 10° o .
= mixed event background Leadingjets 10-4 e« Jet shapes for 0-10% central Ity
10 15< p“‘ss°c <2.0GeV/c 20< pass°° <3.0 GeV/c 3.0< p:ss°° <4.0 GeV/c
]
* & A A A A A
= 10" At RIS * -
Q10 * e e
*
107 *
1074 1 1 1 -
10 4.0 < pass°° < 6 0 GeV/c A p:ss°° > 6. O GeV/c A Total p:ss“ >1.0 GeV/c :
! s T ey
—~~ 1 A A * * -
SRL A 4, A
-2 -
O_ 10 " ¥ * +
10° 1
104 ..|....|....TI.‘T..?I ....I....I....I.-é
0.2 0.3 ) 0.1 0.2 0.1 0.2 0.3
r r r

Jet shapes and FFsin STAR — Saehanseul Oh 23



Jet shapes — Results

10

—

10
p

Q. 102

1073

1074

10

> 10

N
Q 10°
107°
107

Jet shapes and FFsin STAR - Saehanseul Oh

1.0< p:ss“ <1.5GeV/c

10
Au-Au \s,, =200 GeV, 0-10%
Anti-k-, full jets, R=0.4 1
= 20-40 GeV/c

p"c, ET">2.0 GeV

STAR Preliminary

& signal + background
& mixed event background

1.5< p:ss“ <2.0GeV/c

Leadingjets

20< p:ss°° < 3.0 GeV/c

Jet shapes for 0-10% centrality

At low pr e, background

contributions dominate p(r)

4.0 < p:ss°° < 6.0 GeV/c ' p:ss“ > 6.0 GeV/c Total p:ss“ >1.0 GeV/c

A A A A




Jet shapes — Results

STAR Preliminary

= All angles combined

Au-Au \s,, =200 GeV, 0-10%
Anti-k . full jets, R=0.4
= 20-40 GeV/c

p

ch+ne
T ung, jet

p"c, ET">2.0 GeV

Leadingjets

10”"
1072

10°*

1
]
1072

1.0< pass°c <1.5 GeV/c

10 1.5< p“‘ss°c <2.0GeV/c 20< pass°° < 3.0 GeV/c 3.0< pa‘ss°c <4.0 GeV/c
1 A A A
- A A
= 107 A A a2 A” A
Q. 102
10°°
10 3
10 4.0 < pass°° < 6 0 GeV/c A p:ss°° > 6. O GeV/c A Total pass°° > 1 0 GeV/c :
TFaA — A Aoy ]
T~ 40 A A A “ A 2
= A" a A
Q. 1072 ]
1072 3
1074 . . . . 1 N N N N 1 N N N N 1 N N L L L L L N | N N N N 1 N -é
0 0.1 0.2 0.3 0.1 0.2 0.3
r r r

Jet shapes and FFsin STAR — Saehanseul Oh

Jet shapes for 0-10% centrality
after background subtraction

24



Jet shapes — Results

10 1.0 < p***°° < 1.5 GeV/c
Au-Au \'s,, =200 GeV, 0-10% 1 T

STAR Preliminary Anti-k full jets, R=0.4

ch+tne _ nn_ 1071
P une, Jet 20-40 GeV/c . " & A A
pc, EX">2.0 GeV 107 g
-3
= All angles combined . . 10
° Leading jets (ot
10 1.5< p:ss“ <2.0GeV/c 20< p:ss°° < 3.0 GeV/c 3.0< p:ss“ <4.0 GeV/c
A
A A 4 A a4
A— Total p**°°°>1.0 GeV/c ~
A" f
AT he o o )
. 0.1 02 03
r r r

Jet shapes and FFsin STAR - Saehanseul Oh

Jet shapes for 0-10% centrality
after background subtraction

High-pr tracks are located near
the jet axis compared to low-pr
tracks as expected
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Jet shapes — Results

STAR Preliminary

Anti-k full jets, R=0.4

10
Au-Au \s,, =200 GeV, 0-10% 1

1.0< p:ss“ <1.5GeV/c

ch+ne  _ _ 1071
P e jet 20-40 GeV/c . A A A 4 3 A
p"c, ET">2.0 GeV 107 B
107°
4
I Total p?s5°¢ > 1.0 GeV/c \ 10 . . .
/ P; BeV/c 3.0 < p>*°°<4.0 GeV/c
10 po—= all angles: background subt. T
= mixed events include ¥, dep.
C Leading Jets —k A
i A STAR Preliminary
A
- 'F :
~ - A A
N - Au-Au |/s,,, = 200 GeV, 0-10°
- AURU VS = eV, 0-10% [ o Total p°°> 1.0 GeV/c
107" Anti-k, full jets, R=0.4 a T

= psh+ne = 20.40 GeV/c

~ ° Tunc, jet

- phe, EY">2.0 GeV
1 0—2 :_ 1 1 1 1 |

= All angles combined

0 01 02

o L

.
0.3

Jet shapes and FFsin STAR — Saehanseul Oh

A

A

A

A

A

A

Jet shapes for 0-10% centrality
after background subtraction

High-pr tracks are located near
the jet axis compared to low-pr
tracks as expected

Jet shapes are less steep at 200
GeV than those at the LHC
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Jet shapes - Event-plane dependence

\

Feaction

9

Jet shapes and FFsin STAR — Saehanseul Oh

> Jetshapes can be measured more differentially based on jets’
azimuthal angle relative to the 2"-order event plane (EP)

* In-plane: 0° < |<p]-et — 'PEP| < 30°
*  Mid-plane: 30° < |(p]-et — l}’Ep| < 60°
« OQOut-of-plane: 60° < |<p]-et — ‘IJEP| < 90°

> Jets may experience differentin-medium path length effects
depending on their direction relative to the Ygp

> Event-plane dependent results are corrected for the EP
resolution effects

« More details about the resolution correction at

Poster 354 (JT12). "Evolution of jet shapes in Au+Au collisions at \/syy = 200 GeV
with the STAR detector at RHIC", Joel Mazer (Rutgers University)
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Jet shapes — Results
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Jet shapes — Results
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Jet shapes — Results
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Jet shapes — Results
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Jet shapes — Results
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Summary

. . D [ Authu, |5, = 200 GeV, 40-60% ]
> Jet fragmentahon fUﬂCthnS % 10 §A1e1>0-35’ R = 0.4, anti-k STAR Preliminary§
- . . . 5107 ;9.0<ET’mg<30.0 GeV N
*  Recoil jets with respect to a high momentum trigger Z .
particle in 40-60% centrality are studied o e T E
*  The unfolded fragmentation function results for three prje, e ﬁﬂﬁﬁ B
ranges are comparable to PYTHIA 8, but PYTHIA 8's oL T S
T T T = --- PYTHIAB ARRESSE g
reliability at RHIC energies is limited C L 5 <p <20 GeVic T
. 10_2f+20§p1'4_et<25 GeV/c, x10™ ;Yii
* Results for central and p+p events are on their way E 252 o™ <30 Gevio 107 7
10° e L =
107 1
z
> Jet shapes
»  Full jets with a high-momentum constituent cut are
utilized in jet finding
L] vo<pp<1sceve Mid-plane Out-of-plane

[0 15<p¥*< <20 GeVic
[ 20< PE <3.0GeVic
Bl 3o0< PF* <4.0GeVic
Il so0< PE <6.0 GeVic
[ p3e== > 6.0+ Gevic

" Totah p> 054 GeVie o 10l

* In the event-plane dependent measurements, low-p
tracks have larger yields and pushed toward farther
distances in the out-of-plane direction - Sensitivity on the
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Jet fragmentation functions @5.02 TeV

ATLAS, Phys. Rev. C 98 (2018) 024908
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Figure 15: Ratios of D(z) distributions in six centrality intervals of Pb+Pb collisions to pp collisions evaluated in
four #.Ft ranges for jets with 1.2 < |y/¢!| < 2.1. The vertical bars on the data points indicate statistical uncertainties,
while the shaded bands indicate systematic uncertainties. Centrality decreases from top to bottom panels and pl.;'
increases from left to right panels.
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Jet shapes @2.76 TeV

CMS, Phys. Lett. B730(2014) 243
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Analyses details

> In the presented measurements

2014, Au+Au collisions at /syy = 200 GeV
Minimume-bias + high-tower triggered events

Anti-ky algorithm for jet reconstruction with R = 0.4 and |17]-et| <10—-R
In the jet shape measurement,

v" HardCore pr . is estimated without a pA subtraction

v' Mixed event class is defined with centrality, z,.,, Ygp, track multiplicity bins. There are
14z, bins, 4 W, bins, and 16 multiplicity bins in each centrality

In the fragmentation function measurement,

V' Raw prje is estimated with a pA subtraction, where p is estimated from jets
reconstructed with the kr algorithm

v' Mixed event class is defined with centrality, z,.,, Ygp, track multiplicity bins. There are
15 z,4, bins, 4 W, bins, and 8 multiplicity bins in each centrality

v In fragmentation function unfolding, detector effects are simulated with Fast Simulation
(efficiency and momentum resolution)
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