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Introduction

STAR, Phys. Rev. Lett. 91 (2003) 072304

02| ht+h o d+Au FTPC-Au 0-20% (@) ]
- A A d+Au min. bias .

e Jets and high-p; particles from hard scattering
in heavy-ion collisions can probe the QGP

0.1

* Thefirst experimental evidence of “jet
quenching” from STAR

0.2 _ — p+p min. bias (b) _
- el *  Au+Au central 1

(1 /Ntrigger) dN/d(A9)
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Introduction

STAR, Phys. Rev. Lett. 91 (2003) 072304

02| ht+h e d+Au FTPC-Au 0-20% (@) ]
- )i A d+Au min. bias .

e Jets and high-p; particles from hard scattering

0.1
in heavy-ion collisions can probe the QGP 2
5
* Thefirst experimental evidence of “jet z °L | 1 | 1
quenching” from STAR ’% i L D iR bise ©)
é% - ; * Au+Au central :

Most recent results on jet physics from STAR

v Di-jet imbalance

v' Event-plane dependent measurements Various measurements can be
v’ Semi-inclusive jet (triggered-jet) h connected to different aspects
v’ Jet flavor dependence of jet properties

v’ Jet angular scale dependence
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Introduction

Key Questions for more derivative jet-quenching observables

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

* Path-length dependence in non-
central collisions?

* Flavor dependence?

e Jetangular scale dependence?
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Introduction

Key Questions for more derivative jet-quenching observables

* Dependenceon wherethejetis
produced inside of the medium?

Di-jet imbalance from two situations?
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Introduction

Key Questions for more derivative jet-quenching observables

* Path-length dependencein non-
central collisions?
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Out-of-plane

vs.

In-plane




Introduction

Key Questions for more derivative jet-quenching observables

* Flavordependence?

c-jet gluon-jet
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Introduction

Key Questions for more derivative jet-quenching observables

 Jet angularscaledependence?

Narrow jet Wide jet
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The Solenoidal Tracker At RHIC (STAR)

BEMC

v Barrel Electromagnetic
Calorimeter
v In1<10,0< @ <2m

v' Trigger

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 In1<10,0< @ <2m

v' Trigger

-
T e

Neutral
constituents
v" Time Projection Chamber / FU” Jet
v Inl <1.0,0< @< 2n ~~ Charged
v’ Tracking, momentum, dE /dx constituents \A CthgEd.’Et
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Di-jet Imbalance
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Di-jet Imbalance

Lead SubLead
o A pT pT
] =

p%ead +p¥ub Lead

 Hard-core jet vs. Matched jet

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

pSUi>2 GeV/q ps*'>0.2 GeV/c, Matched: pSi>2 GeV/c: p$“'>0.2 GeV/c, Matched:
o p+p HT @ Au+Au MB O p+p HT ® Au+Au MB o p+p HT ® Au+Au MB O p+p HT @ Au+Au MB
o Au+Aq HT =  Au+AuHT . o Au+AL:i HT = Au+Au HT

STAR Au+Au, 0-20% STAR Aus+Au, 0-20%

Anti-k;, R=0.4 ‘ Anti-k;, R=0.2

With p°*'>2 GeV/e: With p*'>2 GeVrc:

P, >20 GeVic : p, .20 GeVic

P sutind” 10 GeV/C : 5 P, .,>10 GeVic

* 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
o A g pT _pT
]

= p%ead +p¥ubLead

Hard-core jet vs. Matched jet

Rev. Lett. 119 (2017) 062301

* Constituent ps<t =2 GeV/c

* Constituent p;“4t =0.2 GeV/c

Reduce BG and combinatorial jets

* Geometrically matched to the
hard-core jet

I
p ! [GeVI]]

Balance recovered when soft constituel

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

v’ Softening of jet constituents and Broadening of the jet structure
Saehanseul Oh —WWND 2019
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Di-jet Imbalance

Lead SubLead
o A pT pT
] =

p%ead +p¥ub Lead

 Hard-core jet vs. Matched jet

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

pSUi>2 GeV/q ps*'>0.2 GeV/c, Matched: pSi>2 GeV/c: p$“'>0.2 GeV/c, Matched:
o p+p HT @ Au+Au MB O p+p HT ® Au+Au MB o p+p HT ® Au+Au MB O p+p HT @ Au+Au MB
o Au+Aq HT =  Au+AuHT . o Au+AL:i HT = Au+Au HT

STAR Au+Au, 0-20% STAR Aus+Au, 0-20%

Anti-k;, R=0.4 ‘ Anti-k;, R=0.2

With p°*'>2 GeV/e: With p*'>2 GeVrc:

P, >20 GeVic : p, .20 GeVic

P sutind” 10 GeV/C : 5 P, .,>10 GeVic

* 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

* Varying the jet definition (R, constituent p; cut, ...) effectively controls the path
length of jetsin the medium (Jet Geometry Engineering)

STAR Preliminary ¢ Au+AuHT

STAR Preliminary ¢ Au+AuHT STAR Preliminary * Au+AuHT

" p+p HT ® Au+Au MB

0-20% central
matched Ay _—
prmatched const > 0.2 GeV/c +*

£,

" p+p HT @ Au+Au MB i ® p+p HT ® Au+Au MB
0-20% central
matched A,
prmatched const 5 0,2 GeV/c

0-20% central
matched Ay
prmatched const > 0.2 GeV/c

STAR Preliminary STAR Preliminary STAR Preliminary

e Au+AuHT e Au+AuHT e Au+AuHT

® p+p HT ® Au+Au MB

0-20% central
— matched Ay
++*+ prmatched const > 0,2 GeV/c
]

=
—
|

b

Hard-core constituent p; cut (GeV/c)

0.2

" p+p HT ® Au+Au MB

0-20% central
matched Ay
prmatched const > 0.2 GeV/c

0.3

" p+p HT ® Au+Au MB

0-20% central
matched Ay
prmatched const > 0.2 GeV/c

— y___
0 010203 040506 070804 01020304 050607 080y 0102 030405 06 0.7 08 0.

* Matched jet with various hard-core constituent p; cut and R

v Imbalance at small R

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

Saehanseul Oh —WWND 2019
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Di-jet Imbalance

* Varying the jet definition (R, constituent p; cut, ...) effectively controls the path
length of jetsin the medium (Jet Geometry Engineering)

STAR Preliminary ¢ Au+AuHT STAR Preliminary e Au+AuHT STAR Preliminary ¢ Au+AuHT

" p+p HT ® Au+Au MB " p+p HT @ Au+Au MB i ® p+p HT ® Au+Au MB

0-20% central

matched Ay 0-20% central 0-20% central

==
prmatched const > 0,2 GeV/c + * matched A, matched Ay

£,

prmatched const 0.2 GeV/c mea(ched consts 0.2 GeV/c

STAR Preliminary STAR Preliminary STAR Preliminary

e Au+AuHT e Au+AuHT e Au+AuHT

® p+p HT ® Au+Au MB " p+p HT ® Au+Au MB " p+p HT ® Au+Au MB

0-20% central 0-20% central ‘ 0-20% central
— matched A, matched Ay ] matched A,
+ +*+ prmatched const > 0.2 GeV/c prmatched const > 0.2 GeV/c prmatched const 5 0.2 GeV/c
]

=
—
|

b

ard-core constituent p; cut (GeV/c)

" VS. " Jet Geometry Engineering Works!
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Di-jet Imbalance

QM2018
STAR Preliminary —@— 2014 0-20%

+ 2014 20-40%

‘ . —®— 2014 50-70%
+

;°“s‘ > 2.0 GeV/c

fraction

T

p
p'¢®? > 20.0 GeV/c
psublead 5 10.0 GeV/c

* 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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Event-plane Dependent Measurements

vs.

Out-of-plane In-plane

Saehanseul Oh —WWND 2019

18



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

HQ2018
= In-plane Mid-plane [ Out-of-plane All combined angles
4 1.0<p7**°°<1.5 GeV/c | Au-Au s, =200 GeV, 20-50% | pi'e, ES*°>2.0 GeV STAR Preliminary
g 0.6 IAnl < 0.6 i Anti-ky full jets, R=04 [ plesdconsis 4.0 GeV i BiCorrelated unc.
m Py o, jot = 15-20 GeV/e [ T [JBackground unc.
1

0.4

>
<
© 0.2
A~

Re)
£ 0
—
N B

_0.2 1 Pl Pl Pl Pl Pl ey 11 1 1 11 1 L -l 11 1 1 -l 11 L 1 1 11 1 1 11 1 1 11 1 1 11 1 1 -l 11 L 1 1 11 1 11 1 11 1 - - 11 L
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Event-plane Dependent Jet-hadron Correlations

. . Au-Au sy, = 200 GeV, 20-50%
1 Near-side yield i\ %iljets, R=0.4
P - chane - 15.20 GeV/c
’6\ L . pT unc, jet
3 -t : e pSfe, ES*°>2.0 GeV
8 B I' p!:ad consto 0 GeV
= B *] In-plane
- B the & Mid-plane
% @] Out-of-plane
o [ Background unc.
5 1 0—1 | Scale uncertainty 6%
% N +A®
"2 || STAR Preliminary
< i IAnl<0.6
A\ NS yield range: -i/3 < Ap < /3
i points displaced for visibility oo
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
1 2 3 4 5 6 7 8 9 10
P (GeV/c)
I _ _ Au-Au \s, = 200 GeV, 20-50%
i Near-side width Anti-k; full jets, R=0.4
0.3 pih::: o = 15-20 GeV/c
B pc, ES“°52.0 GeV
% : p!:_ead const.>4.0 GeV
§ | [*]In-plane
| & Mid-plane
g 0.2 L *ll @1 Out-of-plane
@ - Yag [ Background unc.
a L Scale uncertainty 6%
2 e STAR Preliminary
0.15 e
- 1Ani<0.6 } +
= NS width range: -1/3<A¢<n/3
- points displaced for visibility
OIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
1 2 3 7 8 9 10

4 5 6
pfsoc (GeV/c)
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HQ2018

. Au-Au s, = 200 GeV, 20-50%
Away-side yield o & 1w N °

15 Anti-k full jets, R=0.4
[Py - pch+ne = 15.20 GeV/c
) B % l T unc, jetl
3 - . pS"c, E7"°>2.0 GeV
8 B 'S l' p!:ad const.>4_o GeV
= B ] In-plane
Fonotl &) Mid-plane
% 107 ‘aq [® Out-of-plane
o - [ Background unc.
Z:s B Scale uncertainty 6%
=2 I *a
2 - STAR Preliminary ®
< 5| <06
AN 10 - AS yield range: 21/3 < Ap < 41/3
- points displaced for visibility ohe
I_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
1 2 3 4 5 6 7 8 9 10
P (GeV/c)
B _ _ Au-Au s, = 200 GeV, 20-50%
- Away-side width Anti-k full jets, R=0.4
T
i pehihe = 15.20 GeV/c
T unc, jet
ha : clus,
- 1~ p$ c, |t{E}T >2.0 GeV
_-.5 L p!It_ead const.>4.o GeV
; N [*]In-plane
o & Mid-plane
o B [l Out-of-plane
@ - [ Background unc.
% 0.5 {I Scale uncertainty 6%
RN STAR Preliminary
é
= 1ANl<0.6 ve vhe
AS width range: 2/3<A¢<41/3 vhe
points displaced for visibility
OIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
1 2 3 8 9 10

4 5 6 7
pfs“ (GeV/c)
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Event-plane Dependent Jet-hadron Correlations

unc T

trig

(1/N )YdN /dp_ ((GeV/c)™)

Near-side width

HQ2018
. . Au-Au \s,, =200 GeV, 20-50% . . Au-Au \s,, =200 GeV, 20-50%
1. Near-side yleld Anti-L fn':INinl-c R-0A 1 “. Away'SIde yleld Anti-L fu'l\llNini‘c R-NA
* No significant event plane dependence is observed within uncertainties
:- m p!:ad const.>4.0 GeV 8 : 'S l. p!:ad const.>4.o GeV
*] In-plane = ¥ In-plane
B the & Mid-plane oy~ & Mid-plane
8] Out-of-plane % 107 vaq [®) Out-of-plane
[T Background unc. o - [ Background unc.
1 0—1 | Scale uncertainty 6% 5 B Scale uncertainty 6%
N +A® % -
- STAR Preliminary ’\g’ - STAR Preliminary The
B IAnl<0.6 P " IAnl<0.6
NS yield range: -i/3 < Ap < /3 AN 10 E AS yield range: 21/3 < Ap < 41/3
points displaced for visibility oo - points displaced for visibility by
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII I_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
P (GeV/c) P (GeV/c)
_ _ Au-Au \s, = 200 GeV, 20-50% i _ _ Au-Au s, = 200 GeV, 20-50%
Near-side width Anti-k; full jets, R=0.4 - Away-side width Anti-k, full jets, R=0.4
0.3 p;h::: ot = 15-20 GeV/c - p;“::: ot = 15-20 GeV/c
- pS"c, E7**>2.0 GeV 1= pS"e, it{E}:"*>2.0 GeV
B plead const.>4.0 GeV % L plead const.>4.o GeV
} T [*]In-plane ; L T [*]In-plane
0.2 * & Mid-plane o &) Mid-plane
L ll @1 Out-of-plane §e) B 81 Out-of-plane
- Yag [ Background unc. @ - [ Background unc.
L Scale uncertainty 6% % 0.5+ {I Scale uncertainty 6%
- rae STAR Preliminary Nt $ STAR Preliminary
0. 1 j + A. — i l'
IAn|<0.6 } + L 1Ani<0.6 ‘e via
- NS width range: -1/3<A¢</3 AS width range: 2/3<A¢<41/3 vhe
- points displaced for visibility points displaced for visibility
OIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII OIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
1 2 3 7 8 9 10 1 2 3 8 9 10

4 5 6
pfsoc (GeV/c)
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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
. . Pb-Pb {sy, = 2.76 TeV, 30-50%
9 Near-side yield ;.\ fuiljets, R=0.2
h+ni - -
|.}| P e o = 20-40 GeVic
— pi"c, E:'“’>3.0 GeV
S 1 j ' ' El*2¢ S, 6.0 GeV
S C =l In-plane
Q - Hl [&] Mid-plane
S-'Z B l“' [l Out-of-plane
- B o, Background unc.
Q'_ - Scale uncertainty 6%
g - .
© ALICE Preliminary >
LYY
B |An|<0.6
NS yield range: -1.047<A¢<1.047
points displaced for visibility lll
10—1||||||||||||||||||||||||||||||||||||||
1 2 8

4 5 6
P (GeV/c)

GeV/c)")

=10"

dN/dpT

1072~

Jets 20-40 GeVIc, 30-50% centrality

— . . Pb-Pb sy, =2.76 TeV, 30-50%
- Away-side yield , . filjets, R=0.2
~ h+ - -
B p§ u::_iet = 20-40 GeV/c
i pSc, ES°>3.0 GeV
I | Ele2dlus,6.0 GeV
- ISl In-plane
IEI [&] Mid-plane
| [} 8l Out-of-plane
- h [ Background unc.
C Scale uncertainty 6%
i ALICE Preliminary I
|An|<0.6 Ilﬂ
- AS yield range: 2.094<A¢<4.189
points displaced for visibility
1 11 1 | 1111 | 11 L1 | 1 L1 1 | 1 L1 1 | 11 1 1 I 11 1 1 | 11
1 2 3 4 5 6 7 8

p$53°° (GeV/c)
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Event-plane Dependent Di-hadron Correlations — Recoil Width

3m/2
far- close- * After selecting events with high recoil
e cll -
region | regiSy ¢ — Brrig momentum within 0.5 <7 < 1.0,
5 3 ¥ two-particle correlation functions in
P P close-region and far-region,
COrr. COrr. /2
separately
ol -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% AutAu, \Syy = 200 GeV,3 < piY < 10 GeV/c, 1 < p#o€ <2 GeV/c HP2018
[
= 2 STAR Preliminary ¢ (0, w/8) | STAR Preliminary ¢ (8, w/4) | STAR Preliminary ¢ (w4, 3v8)] STAR Preliminary ¢ (37/8, w/2)|
=1 S S S S
g Se LS
& 1.5F ; & .8 PS - e 228 - -
® 8 *2 8
g & ¢ ® ¢ 0. .. 0. so ..0"’”’0.‘.Qo$$3$¥$069.r$‘§. oe.s 685 03’8 l
2 te * e * vp0? ®ot s i $83
° ls 9.9 0.|. e Close-region
’Z\-g’ ¢ Far-region stat. err. only
= 10 1 2 3 4 4 0 {1 2 3 4 41 0 1 2 3 4 -1 0 1 2 3 4
Ad Ad Ad Ad
Saehanseul Oh —WWND 2019
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Event-plane Dependent Di-hadron Correlations — Recoil Width

HP2018
-6 ¥2 / ndf 5.776 /6
1 4— B 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 I
% 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 — indication of jet-medium interactions

Saehanseul Oh —WWND 2019
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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 <«

S

0.3F
>
S 0.2
~ 0.1f
Z o
~ -041

¢, : 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 —WWND 2019
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Event-plane Dependent Di-hadron Correlations with ESE

QM2018, QNP2018

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%

\\ | lﬁ gks}\v]
«%m R

&2 trlgger

, /
rigger “trigger _/

trigger -ﬁ1<¢s<%3 = trigger trigger %E@'ﬁ%l ¥ trigger 3"%&<¢5<§' ¥ trigger :'é‘<¢s<0 ¥

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?

Saehanseul Oh — WWND 2019 26
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Semi-inclusive Spectra
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h-Triggered Recoil Jets

STAR, Phys. Rev. C 96 (2017) 24905

Au+Au, \s,,=200 GeV =
9.0 < p:'g < 30.0 GeV/c
Ag >0.05 R =02

—-de Florian NLO
—stat. error
syst. uncertainty

jet

' dn ) (GeV/c)'

ch

T,jet
—
o

0.2/R=0.5 (1IN ) N,/(dp

R=
S

R=0.2 vs. R=0.5

—_ —
o o
o mr—v—vwm—r‘vmmq—'—r‘rmj——r‘rmn[—ﬁ‘”vm—r—m

-
- O
o 1

T T

Au+Au, |$,,=200 GeV

9.0 < p‘T’“’ < 30.0 GeV/c
A > 0.05, 60%-80%

jet

r

=R=02
mR=05

— stat. error

syst. uncertainty

w

E

—

-

Fully corrected h*-triggered charged recoil jet

v’ Strong suppression via lcp

anti-k, =)

Au+A:J. VSuni=200 GeV
9.0 < p‘T"g < 30.0 GeV/c

A > 0.05,0%-10% .
anti-k;

=R=02
mMR=05
— stat. error

syst. uncertainty

---------
......

v" Medium-induced broadening < Comparison between R = 0.2 and R = 0.5

Saehanseul Oh —WWND 2019
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v-Triggered Recoil Jets

Au+Au, 0-15%, anti-kT, Rjet=0.2

9<Er°<11GeV, "' <15 GeV/c

% )/dir+jet and 7T0+jet STAR Preliminary
o0, :

v" Path length w+jet My, +et

v" Color factor

v
Parton energy Au+Au, 0-15%, anti-k , R_=0.2

11<E;° <15 GeV, p2™™ < 15 GeVic

e Similar level of suppression

observed
STAR Preliminary
= nlvjet B Y, Het
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Jet Flavor Dependence

c-jet gluon-jet
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D%-hadron Correlations

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

*  D%-hadron two-particle angular IST
correlations with D® - n*K™ channel PXL

STAR HFT

HP2018

Au+Au, \/Syy = 200GeV, D® pp = 2-10GeV/c, ht p; > 0.15GeV/c
NN

v 0+ STAR Preliminary |-
F 0,04 > STAE»PreIiminary 02 "
go 002, g : / %‘ 0 05i "j
3 = o
S L
00—0.02— O _p.05-
5 1 1.5 = 1 15
4¢ -1 351 AN AT\
0-20% 20-50% 50-80%
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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

HP2018

—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 ¢

Saehanseul Oh —WWND 2019
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Heavy-flavor Jet Tagging in p+p

> |
iy g ; ; ; ;
— 3 A SRR S 2 ST
©
O 08~
i Lol i
R T et LTC2Y
06— e ]g’sd
. K : Com
© VL ﬁti‘AA A SV,1mij
7 AR s vSV,2
E _ PYTHIA:p+p Vs =200 GeV
; | | Anti-k_Algo.,R=0.4
0.2 I 6. '0'<'p"’e"<'600GeV/c
3 3 ‘ pI’ac'I> 0.2GeV/c
: | | i In"etl < 0 6 |
OO ‘0.2‘ ‘0.4‘ 06 08

c-jet eff|C|ency

QI\/I2018

> 3 |
e : :
o — 1 : : v ;t#uwt R AR o
o~ HE : 5 ok . o e
- kA 1 A ;;#ﬁ;i?’ti“q» "‘% f —
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Heavy-flavor jet tagging performance in p+p with low-level tagging algorithms

Possibility of future heavy-flavor tagged jet analysis in STAR with HFT
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Jet Angular Scale Dependence
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Narrow jet Wide jet
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Jet Angular Scale Dependence

* 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

—
N

2007 Au+Au, 2006 p+p 200 GeV 0-
Recoil Jets 10 < p, < 20 [GeV/c]
Ao(jet, trigger) > 2:/3

Matched Jets [p:°"s' >0.2 GeV]

20%

-
N

-
[=)

dN/d6,
[o2]

{%’, p+p @ Au+Au

jets

; Eff > 72%

"8,

i STAR Preliminary

.
e

(2]

<z
S~
~—

e Clustering all constituents into smaller
radius jets (R = 0.1) > and
subleading subjets

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

Jet classification based on 0,
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Jet Angular Scale Dependence

* 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
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Ao(jet, trigger) > 2:/3
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0.2 .3 0.4

6SJ

e Clustering all constituents into smaller
radius jets (R = 0.1) > and
subleading subjets

* 0O = AR(LeadingSJ axis, SubleadingSJ axis) " VS f'
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Jet Angular Scale Dependence

0, = AR(LeadingSJ axis, SubleadingSJ axis)

HP2018
2007 Au+Au 200 GeV

2006 p+p 200 GeV STAR Preliminary

!I‘Iu-k' Rm =04 J p+p @
Ch+Ne Jets, j+R™ < 1.0 - Au+Au Au+Au
3 (ﬁ) ® o,  >01

R=0.1 SubJets
¢ 1 * A; measurements for hard-
'OOQQ‘OO : . .
° core and matched jets with

[ O
C.) different O, selections

HardCore Jets I Matched Jets

Event Fraction

0.1

bissoshonis oot _ pr™s - pRecol * No significant difference
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, Tri 23 ' i
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HardCore Jets

01 0.2 0.3
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Summary

* Various jet measurements are on-going in STAR

* 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

* Semi-inclusive measurements (h+jet, g+jet) and DY-hadron measurements
v’ Little flavor dependence of jet-quenching

* Jetangular scale dependent A; - No significant dependence

Stay tuned for upcoming Jet Results/Publications from STAR!
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Jet Geometry Egineering at RHIC

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

o

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
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Jet Geometry Egineering at RHIC
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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

P12 =

2.

N1<Na<N2,|Pa—Ptrig|> 5

prZL1 COS(¢a _ ¢t7"7lg) -

€: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
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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 Ayge “Tastn x e “7ASAe 4 periodicity for Ap Gaussian

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

SO “u\\\\_\\-
“220%"%, 3:\‘: A-“\\““ N
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SoftDrop R, vs. 0O,

2006 p+p Embedded in 2007 Au+Au 200 GeV!
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* SoftDrop R, is more sensitive to background fluctuations
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Jet Angular Scale Dependence
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Event Fraction
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