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Introduction

e Early experimental evidence of “jet

quenching” from STAR

Saehanseul Oh —Jet quenching @STAR
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Introduction

e Early experimental evidence of “jet

quenching” from STAR

e Jets from heavy-ion collisions are
suppressed and broadened
compared to those from pp collisions

Recent results on jet quenching from STAR

v' Di-jet imbalance

v' Semi-inclusive jet (triggered-jet)

v' Event-plane dependent measurements

v’ Jet flavor dependent measurements

v Jet angular scale dependent measurements

Saehanseul Oh —Jet quenching @STAR
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Various measurements can be
« connected to different aspects

of jet properties



Introduction

Key questions for more differential jet-quenching measurements

Different jet vertex/direction in the medium

Dependence on where the jet is produced inside of the medium?

Saehanseul Oh —Jet quenching @STAR



Introduction

Key questions for more differential jet-quenching measurements

VS.

Out-of-plane In-plane

Path-length dependence in non-central AA collisions?
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Introduction

Key questions for more differential jet-quenching measurements

quark-jet gluon-jet

Jet flavor dependence?
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Introduction

Key questions for more differential jet-quenching measurements

Narrow jet Wide jet

Jet angular scale dependence?
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Introduction

Key questions for more differential jet-quenching measurements

 STAR’s efforts to answer these questions will be addressed
in this presentation

e Some observables are connected to more than one of
these questions
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The Solenoidal Tracker At RHIC (STAR)

BEMC

v Barrel Electromagnetic
Calorimeter

v In<10,0< ¢ <2m
v’ Trigger

~ "
T e

v Time Projection Chamber
v In<1.0,0< ¢ <2m
v’ Tracking, momentum, dE /dx
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The Solenoidal Tracker At RHIC (STAR)

BEMC

v Barrel Electromagnetic
Calorimeter

v In<10,0< ¢ <2m
v’ Trigger

Neutral
constituents
v" Time Projection Chamber / FU” _let
v In] <1.0,0< ¢ <2m ~- Charged
v' Tracking, momentum, dE/dx constituents \ CthgEd_’Et
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Di-jet Imbalance

Different jet vertex/direction in the medium

Dependence on where the jet is produced inside of the medium?

Saehanseul Oh —Jet quenching @STAR 12



Di-jet Imbalance
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 Hard-core jet vs. Matched jet

STAR, Phys. Rev. Lett. 119 (2017) 062301
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* For R = 0.4 hard-core jet, more di-jet momentum imbalance compared to p+p
e Balance recovered when soft constituents are included (matched-jet)
e For R = 0.2, balance no longer recoveredin matched-jet

v’ Softening of jet constituents and Broadening of the jet structure
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Di-jet Imbalance

Lead __.SubLead

e A, =Pr pT
] p%ead +p¥ubLead

 Hard-core jet vs. Matched jet

N\

\Rev. Lett. 119 (2017) 062301

* Constituent p;“t =2 GeV/c

* Reduce BG and combinatorial jets

~—

» Constituent p;“4t =0.2 GeV/c

* Geometrically matched to the
hard-core jet |

e For R = 0.2, balance no longer recoveredin matched-jet

v’ Softening of jet constituents and Broadening of the jet structure
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Di-jet Imbalance
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 Hard-core jet vs. Matched jet
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* For R = 0.4 hard-core jet, more di-jet momentum imbalance compared to pp
e Balance recovered when soft constituents are included (matched-jet)
e For R = 0.2, balance no longer recoveredin matched-jet

v’ Softening of jet constituents and Broadening of the jet structure
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Di-jet Imbalance

* \Varying the jet definition (R, constituent p; cut, ...) effectively controls the path

length and vertexof jetsin the medium (Jet Geometry Engineering)
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Di-jet Imbalance
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Di-jet Imbalance
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Di-jet Imbalance

* \Varying the jet definition (R, constituent p; cut, ...) effectively controls the path
length and vertexof jetsin the medium (Jet Geometry Engineering)
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v Imbalance at small R

v Balance ONLY restored with increased R (~0.35) when soft particles are included
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Di-jet Imbalance

* \Varying the jet definition (R, constituent p; cut, ...) effectively controls the path
length and vertexof jetsin the medium (Jet Geometry Engineering)
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Jet Geometry Engineering at RHIC

* At RHIC energies, we can better utilize the jet vertex bias via different jet
definitions for more differential measurements

jet=h jet—h
T = -
Jet direq
_6—6 I ] 6 ~ | I 6 _6—6 I (') I 6
x [fm] X [fm]
T. Renk, Phys. Rev. C 88 (2013) 054902 Jet reconstruction with constituent

hadrons p;> 2.0 GeV/c
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Di-jet Imbalance
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* More differential measurements with the help of increase in statistics with

recent RHIC runs

* Centrality dependence of A; —More balanced in peripheral Au+Au collisions
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Semi-inclusive Spectra

Different jet vertex/direction in the medium quark-jet gluon-jet

Jet vertexdependence? Jet flavor dependence?

Saehanseul Oh —Jet quenching @STAR 23



h-Triggered Recoil Jets

STAR, Phys. Rev. C 96 (2017) 24905
o
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Icp R=0.2 vs. R=0.5 Charged Jet

 Fully corrected h*-triggered charged recoil jet
v’ Strong suppression via lcp

v" Medium-induced broadening ¢ Comparison betweenR = 0.2 and R = 0.5
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v-Triggered Recoil Jets

* Y4, tiet and nl+jet
v" Path length
v Color factor (toward g-jet)
v' Parton energy

e Similar level of suppression
observed

Saehanseul Oh —Jet quenching @STAR
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Event-plane Dependent Measurements

Out-of-plane In-plane

Path-length dependence in non-central AA collisions?

Saehanseul Oh —Jet quenching @STAR 26



Event-plane Dependent Jet-hadron Correlations

* Previous jet-hadron correlations by STAR (phys. Rev. Lett. 112 (2014) 122301

v" Suppression of high-p; associated particle yield is balanced by low p;
associated particle enhancement

* More differential measurement using the trigger jet
angle with respectto the event plane

v In-plane, mid-plane, and out-of-plane
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Event-plane Dependent Jet-hadron Correlations
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- points displaced for visibility ohe
I_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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- I Away-side W|dth| Anti-k full jets, R=0.4
i pehihe = 15.20 GeV/c
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; N [¢]In-plane
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- il .
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points displaced for visibility
OIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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Event-plane Dependent Jet-hadron Correlations

No significant event plane dependence is observed within uncertainties

/ Consistentwith LHC results

Jets 20-40 GeVIc, 30-50% centrality Jets 20-40 GeVic, 30-50% centrality
. . Pb-Pb {sy, = 2.76 TeV, 30-50% 1 . . 1 1 Pb-Pb s, = 2.76 TeV, 30-50%
i Near-side yield . tulljets, R=0.2 : Away-side yield s, fulljets, R=0.2
!' P unojet = 20-40 GeVic - pehene | = 20-40 GeVic
— pihc, E5*°>3.0 GeV —~ [ pihc, ES°>3.0 GeV
S 1 J ' ' E°24°45,6.0 GeV S 2,60 GeV
= N =l In-plane = B [l In-plane
o) - Mid-plane 8 l.l [&] Mid-plane
g B ¥l Out-of-plane =1 0—1 L - ¥l Out-of-plane
v,_ B -*. [ Background unc. - C h [ Background unc.
Q B Scale uncertainty 6% _8. C Scale uncertainty 6%
> . =
o ALICE Preliminary " © ALICE Preliminary
- i< e An|<0.6 L
NS yield range: -1.047<A0<1.047 ~  ASyield range: 2.094<A¢<4.189
points displaced for visibility ™ points displaced for visibility
Al v v v b b v v v v b b Ly 10_2111111111'11111111[llllllll""l"'ll“
107 s s 3 1 2 3 4 5 6 7 8

p?ss°° (GeV/ce)

p (GeV/e)

RLXCE
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Event-plane Dependent Di-hadron Correlations — Recoil Width

* After selecting events with high recoil

momentum within 0.5 <7 < 1.0,

two-particle correlation functions in
close-region and far-region

1.5

tri

(1/N g) dN/dA¢ (arb. units)

3m/2
far- close-
region region 0 — burig
T
2p 2p
COorr. COrr. /2
-0.5 0 05 075 1

Under the assumption that the flow contribution is equal in two regions, the
difference between close-region and far-region correlation functions provides
information on away-side width of jet-like correlations without the flow contribution

20-60% Au+Au, \/Syy = 200 GeV,3 < pi™9 < 10 GeV/c, 1 < pSSo° <2 GeV/c

Saehanseul Oh —Jet quenching @STAR

STAR Preliminary ¢, (0, /8) STAR Preliminary ¢, (n/8, n/4) STAR Preliminary ¢, (n/4, 31/8) STAR Preliminary ¢, (3n/8, n/2)
8o
e, s . i I
8 ® * "o 3595 o2
® @ a Se
o e ® & ® .. 8 30 ...0°.°0,.‘.’.§$$$$809,I909. .8.5 85 s’s
" ) ® L4 oa0? oo i o 393
@ & .lo ® .
ls 9.9 L o Close-region
¢ Far-region stat. err. only
1 1 1 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 1 1
-1 0 1 2 3 4 -1 0 1 2 3 4 -1 0 1 2 3 4 -1 0 1 2 3 4
Ad Ad Ad Ad
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Event-plane Dependent Di-hadron Correlations — Recoil Width

* After selecting events with high recoil

momentum within 0.5 <7 < 1.0,
two-particle correlation functions in

close-region and far-region

3m/2
far- close-
region region 0 — burig
T
2p 2p
HEHE COrr. COrr. /2
1 -075 -05 0 1 q

trig

(1/N_) dN/dAo (arb. units)

* Under the assumption that the flow contribution is equal in two regions, the
difference between close-region and far-region correlation functions provides
information on away-side width of jet-like correlations without the flow contribution

20-60% Au+Au, \Syy = 200 GeV,3 < pf™? < 10 GeV/c, 1 < p#°¢ <2 GeV/c close - far
02 STAR Preliminary STAR Preliminary STAR Preliminary STAR Preliminary
0, (0, 8) o, (B, wa) 6, (w4, 31/8) o, (B8, w/2)
0.1+ - - + ++
| b S SR XL P T
0_++ + + + + + ++_.... ...ll l..l..l.._..l-l-.l L .-.n'..._ * + + +
1 1 1 1 1 1 1 1 1 1 .CI?Se i I:lar 1 1 1 1 GaIUSSiaI;] ﬁt 1 1 1 1 1 1 1 1 stat. elrr. onlyl
O%—2 3 4 5 60 1 2 3 4 5 60 1 2 3 4 5 60 1 2 3 4 6
Ao Ad Ad Ad
31
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Event-plane Dependent Di-hadron Correlations — Recoil Width

-6 2 / ndf 5.776 /6
1.4 W BBC EP Raw intercept  0.7319 + 0.03953
: | ' ‘o
1 ol ¥ BBC EP Corrected Sope  0.08438 + 0.04353
1
© 0.8
0.6
0.4
O 2 B stat. err. only
| STAR Preliminary
| | | | | l l
% 02 04 06 08 1 12 14
in-plane q)s oliof-plane

* Depending on the trigger particle angle with respect to the event plane (= ¢q),
the difference of two-particle correlation functions shows different away-side
widths (= o) after correcting for the EP resolution

e Larger width for out-of-plane triggers — Hint of jet-medium interactions

Saehanseul Oh —Jet quenching @STAR 32



Event-plane Dependent Di-hadron Correlations with ESE

* Previous event-plane (EP) dependent di-hadron correlations

v Implication of path-length dependence of energy loss in the medium (shorter
path-length for in-plane trigger and longer path-length for out-of-plane trigger)

» out-of-plane

in-plane <«

o o
N W
T T

o
o
1

trig

(1/N_ ) dN/dAg

O
=

¢, : Trigger angle w.rt. Wgp

 Eventshape engineering (ESE) can
further control the initial geometry
with the fixed average energy
density — Measurements in
and large-qg, events separately

Saehanseul Oh —Jet quenching @STAR
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Event-plane Dependent Di-hadron Correlations with ESE

Au+Au s, =200 GeV 30-40% P; ® pi=4-10® 1-2 (GeV/c) STAR preliminary
2 radial axis = 1I/NdAN®/dAe 3 : Fe3q, top 20%

== q bottom 20%

i | IV ﬂ |
b5 "’**‘*i %sr"’
i ¢/ \\ﬁb o/
- N = ‘$ fj / -

p g p " trigger

/ \ ’ —/\\/
. -4 -3 H . -3 -2 rl gge f - -7 tri gg er . -7 /
trigger : =g=<p <=5~ aj‘ trlgger trigger : <g=<¢ <5~ 3} trigger :-B-<¢S<F 35'5 trigger : <t <0 ;E‘

e Polar representation of two-particle angular correlations
* Near-side — Higher peak in large-g, events with in-plane trigger W,
 Away-side

v’ Larger associated particle yields toward in-plane direction

v’ Higher peak in large-g, events with in-plane trigger

@ Consistent with path-length dependent picture?
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Event-plane Dependent Jet Shape

* Jet shapes represent the average distribution of jet energy
as a function of distance from the jet axis -=="

1——-—1

1 1 2 racks Ik
p(AT’) 5 t kE(ra,rb)pT

VRN jets jets
or Z\]]ets pT

* In 20-50% centrality Au+Au collisions, jet shapes of P
Anti-k; jets with 20 < p; < 40 GeV/c from different NN
. . . W mid-plane
trigger jet angle with respect to the event plane |

S

Reaction W inplane

v' In-plane, mid-plane, and out-of-plane ree \\
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Event-plane Dependent Jet Shape

event plane dep.: background subt. 10 0.5< p7***°< 1.0 GeV/c 1.0 < pi** < 1.5 GeVic
STAR Preliminary u-Au \JS = 200 GeV, 20-50% Anti-k full jets, R=0.3

mixed events include ¥, dep. 107" _
2 i —————3

no single track reconstruction eff. )
no resolution corr.
—a— In-plane 1072
—m— Mid-plane
T OUt Of plane 107‘ 1 1 1 1 I 1 1 1 1 I 1 1 1 1 1 1 I 1 1 1 I 1
10 1.5< p”"°° < 2.0 GeV/c 20< p’T”°° < 3 0 GeV/c 3.0< p""mc <4.0 GeV/
1
—_—
Z 107"
p— 10“2
Q.
10°
104 1 1 1 1 1 1 I 1 1 1 1 [ 1 1 | 1 1 1 l 1 1 1 I 1 1 1 1 I 1 1 1 | 1 1 | 1 1 ] 1 1 1 1 I
10 33%0¢ « 6.0 GeV/c “”°° > 6.0 GeV/c Total p"”°° > 0.5 GeV/c
1 —_——
—_ —— +
N 1 0—2 . o
Q.
-3
10 pihc, E7"*>2.0 GeV
10_4 1 1 1 1 ] 1 1 1 1 I 1 1 1 1 [ 1 1 1 1 1 1 I 1 1 1 1 | 1 1 1 1 | 1 1 1 1 1 1 | 1 1 1 1 ] 1 1 1 1 I 1 1
0.2 03 O 0.1

AI‘ Ar AI‘

—h

p(Ar)

—0— —
—_—— —8—g

pch+re = 20-40 GeV/c

T unc, jet

+

——

* Hint of event plane ordering at low p;?

e Correction for the event-plane resolution effects not applied
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Jet Flavor Dependent Measurements

quark-jet gluon-jet

Jet flavor dependence?

Saehanseul Oh —Jet quenching @STAR

N
SO
SN

e
= STINNS
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D%-hadron Correlations

* Heavy Flavor Tracker (HFT) provides
significantly betteridentification of heavy-
flavor particles SSD

IST

« DO hadron two-particle angular
correlations with D® - m£K™* channel

AutAu, Syy = 200GeV, D° p; = 2-10GeV/c, h* pr> 0.15GeV/c

o< SfA‘I;-VINPreIiminary e,
m AL i 005 LT
W o0z (\\‘% ) /‘v" e Ezs S
3 ol e "x“ » < o
= ’A“\\!‘“‘ \ “ 2
OD ~0.02- / "4‘\ \ ‘> ““\ (@) _0.05-
N e

Saehanseul Oh —Jet quenching @STAR
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D%-hadron Correlations

Near-side width
= 2r
:). ] 8: __e— di-Hadron, Mean Trigger P, = 5.7 GeV/c [3]
bZ E —e— di-Hadron, Mean Trigger P, = 2.56 GeV/c [3]
1.6
- Pythia D°-Hadron, Mean D° p, =3 GeVic
14 - —— D°Hadron AuAu 200 GeV, Mean D° p, =3 GeVic
1.2 -
~—  STAR Preliminary
1
- -
0.8 _ *
- Y e
0.6~ Ol
04 5 .
0.2
- | | |
pythia 50-80% 20-50% 0-20%

Centrality (%)

NS Associated Yield

Near-side yield

10

—e— di-Hadron, Mean Trigger p, = 5.7 GeV/c [3]
—e— di-Hadron, Mean Trigger p_= 2.56 GeV/c [3]
Pythia D°-Hadron, Mean D p, =3 GeVic

—— D°Hadron AuAu 200 GeV, Mean D° p, =3 GeVic

i i
STAR Preliminary —X—
- )
- :5_1 —4—
- I
- ¢
. l
- |
i X
i I
| | |
pythia 50-80% 20-50%  0-20%

Centrality (%)

e Similar width and yield results to light-flavor correlations — Indication of similar
behavior of correlations between light-flavor and charm-quarks

Saehanseul Oh —Jet quenching @STAR
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Heavy-flavor Jet Tagging in pp

misid. probability

1 % ---Vikery, ‘&meﬁﬂﬂe#‘i=&l
0.8\
L Lk :
i Tt SRS S : st
A oy Lo - - o TC,1
“?kq. '6§~—-:~ N § :TC,2”:
06— T }913
K ; . |
TR A asv
MR Tt vSV,2
O
_ PYTHIA:p+p Vs =200 GeV
; | | Anti-k_Algo., R=0.4 |
0.2 I 6 '0'<'p‘Je't'<'600GeV/c
" 3 3 : pI’ac'I> 0.2 GeV/c |
; ’ ’ ’ |T]Jet| < 0 6 |
OO ‘0.2‘ ‘0.4‘ 06 08

c-jet eff|C|ency

> | 3 A
e — : :
—_ 1 : : v f’*‘A"i RO o
O A R »h e el
Q "R T
oo ’ e
e ‘ pe.a *"F“‘bi* * ° TC,ﬁ:d
o i o +1G.2,
0.6l e IF():’S
" . L
© s e & SV,‘Indd
-5 3 if‘ _,1\ V"/T) Vv SV,2
E 2 | PYTHIA:p+p (s =200 GeV
i 3 3 Anti-k_Algo., R=0.4
0.2 A 6'0'<'pJEt'<'600GeV/c
3 3 ‘ pI’a°'I> 0.2 GeV/c |
i i i InJe‘I < 0 6 |
00 ‘0.2‘ ‘0.4‘ 06 08

b-jet eff|C|ency

Heavy-flavor jet tagging performance in pp with low-level tagging algorithms

Possibility of future heavy-flavor tagged jet analysis in STAR with HFT

Saehanseul Oh —Jet quenching @STAR
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Jet Angular Scale Dependent Measurements
+ Jet Substructure

Narrow jet Wide jet

Jet angular scale dependence?

Saehanseul Oh —Jet quenching @STAR 41



Jet Substructure in pp

* Experimental observables related to quantities in jet evolution

o With SoftDrop algorithm phys. Rev. D91, 111501 (2015)
v Momentum scale, z,
v' Angular scale, R,

o Invariant jet mass, M

 Measurements of these observables in pp seta
vacuum baseline

Saehanseul Oh —Jet quenching @STAR

Based on declustering an
angular-ordered tree

Zg =

min (pr1, pr2)

Pr1 + P12
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Jet Substructurein pp - z,

1/N dN/dz,

1/N dN/dz,

9:' T I LN B l LN B I LI L B I LN B B I T '::l T l LI B B I LI B B I LI B § I L I T l-:l T I T LI I LI B A I LI B I LI . l T l:
sk I i =0. I imi 3
- 2012 p+p 200 GeV  §  antrkR=04 ;" STAR Preliminary
3 ¥ Ch+Ne Jets, ml+R" <1.0 3
- : SoftDrop z = 0.1, =0 i ]
F ER ER E
L A ) -+ \ ) - -
5F + 3 + 3
o ] -f 3
3f + 2 |
oF + : |
1 10< pf‘ <15 [GeV/c] T 15<pi*<20[GeV/c] +  20< pf‘ < 25 [GeV/c] 3
95:::::::::::::::::::::::::f:::::::,::::i::::::::::::f:::{: '::::::}::::}::::i::f
8f + 4 ]
-E = PYTHIA-6 Perugia 1 = PYTHIA-8 Monash } Unfolded Data ]
oF ¥ . — HERWIG-7 EE4C  } - = AP Q-jet E
sk i ; ;
4F E3 ; ;
af 1 ; .
3
1_ 25< p:"' <30 [GeV/c] T 30<p<40[GeV/c] I 40< pf' <60 [GeV/c] B
wHFE EPETEPETS EPSTETETEN ASPET S SrET ST S < 58 S AN T AN SN 0 SN SN AN A AU AN AU AN AN AU AN AN AUANG cAUE ATEEETAES AT ATEE S ATAT AT ATAT AT AT B
0 0.1 0.2 0.3 0.4 0.5 0.1 0.2 0.3 0.4 0.5 0.1 0.2 0.3 0.4 0.5
Zy Zy Zy

1/z behavior recoveredfor jet pr > 20 GeV/c

z, in pp described by leading order MC generators

Saehanseul Oh —Jet quenching @STAR
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Jet Substructure in pp - R,

9 - T T TR FOL L L e DL L L DL L L L
f 2012p+p200GeV 1 ik R=04 £  STARPreliminary A
£ 3  ChiNedets,mi+R“<1.0 } ;
- I SoftDrop z = 01,8=0 ¥ 3
o~ SF 10< p:‘“ <15[GeV/c] F 15< pﬂ‘“ <20 [GeV/c] T 20< p_‘:“ <25 [GeV/c]
% 5 ¥ k3 3
z %
= -
of :
8f —— PYTHIA-6 Perugia + — PYTHIA-8 Monash § Unfolded Data
7k k3 — HERWIG-7 EEAC  } ]
L~ 6 2 25 <p.* <30 [GeV/c] 1 30 < p.*' < 40 [GeV/c] Ed 40 < p’*' < 60 [GeV/c] ]
© C ] ]
4r . r
< g E
™ 3 - - .
2f : :
) -
: A A l L l 1 L L
% 06 0 06 08

« Momentum dependent narrowing of jet angular structure

* R,overallshape in pp described by leading order MC generators
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Jet Substructureinpp - M

E v.0 :
kS pp 200 GeV run12 JP2 — ]
> o045 anti-k,, R = 0.4 STAR Preliminary 3
S o4 Ch+Ne jets, Iyl < 0.6 E
< 20<p_<25 GeV/c 25<p_<30GeV/c 30 <p_<40 GeV/c 3
™ 035 =
0.3 —Herwig7 — Pythia6 3
0.25 fK]Unfolded data

0.2

0.15

0.1

0.05

M [GeV/c?] M [GeV/c?] M [GeV/c?]

* Jet mass increases with increasing jet p;

* PYTHIA-8 generally over-predicts jet mass and HERWIG-7 under-
predicts jet mass

Opportunity to further tune MC generators at RHIC kinematics

Saehanseul Oh —Jet quenching @STAR
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Jet Angular Scale Dependent A,

* Interaction of the jet with medium could depend on the jet’s angular scale

Majumder, A and Putschke, J Phys RevC 93 054909
Mehtar Tani, Y and Tywoniuk, K arXiv:1707.07361

14_]IIIIIIIIIIIIIIIIIIIIIIIIII-
2007 Au+Au, 2006 p+p 200 GeV 0-20%
12 Recoil Jets 10 < P, < 20 [GeV/c] -
Ad(jet, trigger) > 2:/3
_ 1of Matched Jets [p:°"s‘>0.2 GeV] a
(2]
'q\é ® Au+Au
Z 8r Eff > 99% . ]
° kil p+p @ Au+Au
quz 6L Q%@‘Eﬁﬂz% ]
aF "‘% STAR Preliminary -
2.-_ \QQWQ‘ -
-lllllllllllllllllql 4*-lllllll-
0 0.1 0.2 0.3 0.4 0.5
* Clustering all constituents into smaller 0
. . . SJ
radius jets (R = 0.1) - leading and
subleading subjets —V Jet classification based on 0,
* 0O, =AR(LeadingSJ) axis, SubleadingSJ axis)

* More robust to the heavy ion background
than SoftDrop R,

Saehanseul Oh —Jet quenching @STAR
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Jet Angular Scale Dependent A,

* Interaction of the jet with medium could depend on the jet’s angular scale

Majumder, A and Putschke, J Phys RevC 93 054909
Mehtar Tani, Y and Tywoniuk, K arXiv:1707.07361

14
I LI I LI I LU I LI I LI | I I-
2007 Au+Au, 2006 p+p 200 GeV (o ]
12 Recoil Jets 10 < p, < 20 [GeV/c] .
: Ao¢(jet, trigger) > 21/3 1
_ 10  Matched Jets [p:onSt > 0.2 GeV] i
pr I 1
% ® Au+Au ]
S~
Z 8r Eff > 99% - ]
° : kil p+p ® Au+Au
Z.‘Q 6f QﬁﬁEﬁ>72% h
= I i
afF ‘h STAR Preliminary -
2F \Qng -
[ L1 1 1 I L1/ 1 1 I 11 1 1 IQ‘Q%“‘ A 1 1 | I 1 l-
0 0.1 0.2 04 0.5

* Clustering all constituents into smaller
radius jets (R = 0.1) - leading and

subleading subjets ~
* 0, = AR(LeadingSJ axis, SubleadingSJ axis)

* More robust to the heavy ion background
than SoftDrop R,

D

SJ

VS.

ide jet

Saehanseul Oh —Jet quenching @STAR Narrow Jet




Jet Angular Scale Dependent A,

0., = AR(LeadingSJ axis, SubleadingSJ axis)

B B PP T
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Saehanseul Oh —Jet quenching @STAR

A; measurements for hard-
core and matched jets with
different 6, selections

No significant difference
between different 6, selections
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Summary

Various jet measurements are on-going in STAR

vs.

vs.

Di-jet imbalance for hard-core di-jets

v’ Balance recovered with soft particles within R = 0.4

v" More differential measurements (Centrality, jet reconstruction parameter)

Event-plane dependent measurements

v’ Indication of jet-medium interaction + path-length dependence

v" On-going efforts for comprehensive understanding

v" Model comparisons needed

Saehanseul Oh —Jet quenching @STAR

Semi-inclusive measurements (h+jet, y+jet) and DY-hadron measurements

Jet angular scale dependent A; - No significant dependence
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Backup
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Jet Geometry Egineering at RHIC

* Steeply falling p; spectrum at RHIC — good correlation between jet and parton
energies

Leading trigger Di-jet imbalance 2+1 correlations

v' Jet+hadron correlation
v" h+jet spectra

» Surface bias from trigger selection, particuarly at RHIC energies, enables to use jet
definition (R, constituent pr cut, ...) to select jet production vertexand di-jet
origentation

Saehanseul Oh —Jet quenching @STAR 51



Event-plane Dependent Di-hadron Correlations — Recoil Width

Event selection with high recoil momentum within 0.5 <7 < 1.0

P, : projection of away-side pr onto trigger axis

P72 = >

N1<Na<N2,|Pa—Ptrig|> 5

prZL1 COS(¢a _ ¢tm'g) -

€:single-particle acceptance efficiency

For each centrality,

1

€

cut on 10% left tail of Px distribution to enhance

away-side jet population in (n1, nz2) acceptance

Saehanseul Oh —Jet quenching @STAR

Counts

Recoil
region

Trigger particles
pr>3GeV/c

300
250

2001
150

100
50

—STAR Preliminary
P
0.5

20-30%
0<¢, <11.25°

Au+Au@200 GeV

;
ﬁﬁﬁ

P, (GeVi/c)
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D%hadron Correlations

» Two-particle correlation functions are fitted with a model with 8 parameters

1 An? 1 Ag? 1 An? 1(Ap—-1)?
2 2 2 2
« Ag+ 2A,p{2D}Cos(2A¢p) + Ayse “ONsan x @ “ONSAp 4 A,ce “TAStn x e “945he 4 periodicity for A Gaussian

Constant-offset Quadrupole Near-Side 2D Gaussian Away-Side 2D Gaussian

a9 'e b L
AU N
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SoftDrop R, vs. 0O,

-~ T 05 T
0.5 5006 p+p Embedded in 2007 Au+Au 200 GeV = - § STAR Preliminary 1
C 0-20% -3 -
o v.al - 041" ]
o b : & 1 ]
] _- ] 2 B 'Q-. L i
< o3 - : 0.3 3 3
= - _ L n
< l ) é N § =
f_ 0.2 STAR Preliminary o 0.2 -
B i + K i
& f ) St L ]
0.1 :— - B= —: 0.1 :— 0-20% ]
C Zeut = 0.1 [ 2006 p+p Embedded in 2007 Au+Au 200 GeV
. - |- | | P BT SR | : i 1 PR AU T T T (NN N SN SO SO SN SN SR ST T T T Y S M | T
% 0.1 0.2 0.3 0.4 0.5 % 0.1 0.2 0.3 0.4 0.5

p+p Ry pP+p Osy

SoftDrop R, 0,

* SoftDrop R, is more sensitive to background fluctuations
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Jet Angular Scale

Dependence
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