production in heavy ion collisions:
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Outline

* Semi-inclusive jet measurement in STAR
Ydir +jet, ’ +jet, and h+jet

* Another facet of this measurement
n’+et (yg tjet) A angular correlations
Medium-induced acoplanarity

* A perspective for forward upgrade in STAR



V4, Hjet at RHIC

* Quantitative understanding of parton energy loss in QCD medium

* Parton energy loss as a function of path length, color factor, parton energy
* Redistribution of lost energy inside the medium [Jet radius]
 RHIC vs. LHC [dependence on temp. and 1nitial gluon density]

 This can be addressed using vector-boson-tagged jet

* Trigger energy approximates the initial recoil parton energy
* vygrHjetis accessible at RHIC

First fully corrected y4, tjet
measurement at top RHIC energy.

And a comparison between v, +jet and
h(n")+jet.

Besides, we can study the microscopic length [
scale of QGP (quasi-particle picture) using
n'+jet and y4,tjet.

Nihar Ranjan Sahoo, SDU 3



Two important tools developed in STAR

Y4, Thadron and n'+hadron correlatio

STAR: PLB 760 (2016) 689

STAR:PRC 96, 024905 (2017)

. 0 NSO .
Yai/T: trigger and discrimination » Handel over uncorrelated background jet

* Final recoil jet correction (Unfolding)

) ] e
1aF ) Away Side  Au+Au 200 GeV (0- 12 /o) E = ALt @ 200 GeV. 3 10%
B Qinfy, h] Wy 1 S &% AL >035 R=0.4, antik
| i S 4 0_1 = > anti-k_ |
1.2F % \ —_— ZOWW[ydir-hl] ] n°-h* ] 8 - *." ‘-'.'_.r* 9.0< p 9<30.0 GeVic -
N \  —— ZOWW[r%-h"] — Renk[y_ -h, p‘T"9= 9-12 GeV/c] 7 5 10°2 ol ¥ "z‘__',, *;al;r; Zﬁr:t((SMEE)r
1- ‘ ir | L_ :* .“:" s .
i \ 12 < p‘T"g <20 GeV/c ® p*** > 1.2 GeV/c i £° - 4 e ~norm. region
n . 88 o 4
% 0.8F : \ E ' 107 o E
B i = E 2 i B
0.6 [~ '.’-.,. N ] Zgi 10-4 »f‘ '
B =~ i E *
- \+ ~ % . & .
— ~ = — R S
0-4 | \ ’} L = +: —_ - — —-— _——-: g %
. ¢ T = —] € 10°
o2 ==L - z J :
- L2 ] —
1 L1 L Ll . 10‘1 - w1 " = R -
01 | | . L | | | | Fea ; . i E
0.1 02 03 04 05 06 07 0.8 0.9 w  10°f %08 - 3
ZT g 102 E i 12 10 o * 3
e f (GeVic) E|
YAu—l—Au (U,-; E e Z——
IAA(p p ) _ (PT,ZT) 10k w***** |
T, ~T Y p+p (pT, ZT) 1 [ Yook 1 padiieaa S e .
0 20 40

preco ch (GeVic)

Splicing these two analyses 2 @’ +jet and yt+jet ™=
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STAR event display of triggered event

n'+jet and ytjet

Recoil jet(s) search

Trigger B Recoil jet

ARt vh region

* Using only TPC * TPC for charged tracks

STAR:PRC 96, 024905 (2017) « BEMC/BSMD for n'/y discrimination

Nihar Ranjan Sahoo, SDU 5



Trigger Events

Event statistics and vy, purity

 AutAu collisions at Vsyy = 200 GeV

 Integrated luminosity of 13 nb-! in the year 2014

Results 1n this talk

90000
80000
70000
60000
50000
40000
30000F
20000

10000}

100000 _| I

Au+Au 200 GeV

ok

9-11 11-15 15-20
Er° [GeV]

*  Y.icn Mixture of decay and direct photons

 Purity of direct photons varies between 65% and 89% for 9 < E;"2¢<20 GeV

* High-purity criteria for n° selection limits the statistics

* Similar procedure as in the previous STAR vyg4;,+hadron correlation analysis
[PLB 760 (2016) 689-696]

4

Results in this talk

Au+Au 200 GeV [year 2014], 0%-15%

+10 Uncertainty

STAR Preliminary .

8 10 12 14 16 18 20

ET [GeV]

Nihar Ranjan Sahoo, SDU 6



Semi-inclusive n’/y+jet

* Recolil jets from triggered events

« With high-E; trigger: E"¢ > 9 GeV
* High-0Q’ process

* (Charged) Jet reconstruction:
* Charged hadron constituents:
preonst <15 GeV/e
(Now we extend to 30 GeV/c, for final results)
e Algorithm: anti-k [Fastjet]
* Recoil jet region:[n-n/4, n+m/4]
* Jetradius = 0.2, [nj| < I-R
(also finished R=0.5 for paper proposal and
QM2019)

* Event-mixing technique
e Uncorrelated jet background
* Based on htjet analysis [STAR: PRC 96, 024905 (2017)]
» Using same analysis conditions as applied in Same Event (SE)

Nihar Ranjan Sahoo, SDU 7



n’-trigger charged recoil jets in p+p collisions

_ sy =200 GeV HP2018 talk
@) anti-k,, R_=0.2

> 9<E["<11 GeV

3 10 'E P! < 15 GeV/c

—~ +jet ’

e 0 p+p [1o sys.]
;c}i 1072k — =~ PYTHIA E

oQ-I—' 3

z §
Sl *  ptp Vsay =200 GeV/c |

% | 1« w0 triggers with 9 < E{ig< 11 GeV, fully

< 104l STAR Preliminary |  unfolded charged jets

o . f » zero background energy density(p)

s|£ 1.5F : .

‘;E 5 * And like heavy-Ion collisions, no Jet pt

Q?';L 1 S smearing due to soft background, only

g0 detector effect correction

0 2 4 6p0§ 1[8;\2/ /1;]1 161820 n'-triggered charged-jet spectrum consistent
Tiet with PYTHIAS.

(Derek Anderson, Ph.D student, TAMU)
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Factorizing heavy-Ion effects

* Mixed event: to subtract out Uncorrelated jets

* Event-level soft background correction using
background energy density (p)

7// — —>Soft bg. (p)

N\

reco,ch __ raw,ch Al | = median PTiet . ]
Prjet = Prjet — P A7 Al o
40 - R=0.3, antik,
’g 107
* In heavy-ion collisions: 3
1)  Soft background fluctuations, and §3 % 10°
1)  Detector effects -
can be handled by factorizing these effects. ol 10
0 20 40
. . o pLEeo" (GeV/c)
* Response matrix for unfolding the semi-inclusive jet spectrum ’ 1
60 i
reco,chy .ch __det.ch det,ch __part,ch part,ch Q) 10"
M (pT.jet ) = [Rbkg(l’;ejgtc ’PT?jef )Rdel(pT?je't: s PT jet )]T(pT.jet ) E 40 0
. . EQE% 20T Au+Au, 0%-10% 10°
This procedure has been meticulously checked through L% oy
simulation 0 1 ' 1 43
0O 20 40 60
Pre (GeVic)
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Semi-inclusive recoil n’+jet

SE: Same Events from triggered events, ME: Mixed Events from MB dataset

R L SBEARREARSREELLS .
- 10L Au+Au 200 GeV, 0-15% ].; TTT T [ TT T T [ TT T T[T ITT[TTTT]
L 8 anti-kn Ry, =02 ; Au+Au 200 GeV (0-15%)
% 1E w+et, p2™ < 15 GeVic N 10" R 02
= 3 - T A =0 - -
9 - Norm. region[-a,-2] 3 - F emﬁ. oSt et ] praw,l
—~ 101 ¥ 9<EX <11 GeV[N_ =40437} o e % oME 1 — : T.jet
s T o ] o o ] |p = median .
= * 11 <E;’ <15 GeV[N, =14262]] = ® 1 Al
_5-0 1 0—2 ~IME . g ) 8 STAR Preliminary Jet
2 E o
8 %e_ STAR Preliminary ] S, y
9] 2
s F10°8 e . =102 g -
© : "':.' E 4
~ cC (o]
t\?‘i 1 0_4 o) 8 .
=z > o
° 5 L .
£10”
= o
< 10°F . E
- 10°® - :
AN RN REEEL RRERE RRENE E
2
10

10 20 30 40 50 60
p [GeV/(c sr)]

SE recaoll jet
ME jet
o

- T * Similar background density distribution for
107570510715 2055 30 35 SE and ME
Pro " (=Pre - PA) [GeVic]

* A clear trigger E"'¢ dependence: 9-11 and 11-15 GeV

* Recolil jets dominate (above ~10 GeV/c) over uncorrelated jet
background from mixed events

* These uncorrelated jets can be subtracted out using mixed event jets
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n’-triggered charged jets in Au+Au collisions

HP2018 talk
SV LN LA L B L I I
B Au+Au, 0-15%
B anti-k, Rjet=0.2
i p"™' <15 GeV/c 0 o
10'E +jet |+ n’-triggered charged recoil jets
8 — = PYTHIA i e Fully unfolded spectrum
i 11 <E°<15GeV ] - 1
o * A clear difference between recoil-jet

- o 9<E; <11 GeV . . ,

spectra for different trigger-E: 9 < E'"'8

<11 GeV vs.
11 <E e <15 GeV

* C(Clear suppression with respect to
PYTHIAS

.
R
R

- STAR Preliminary

_Illllllllllllllllll

0 5 10 15 20
Py [GeV/c]
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vq4i-triggered charged jets in Aut+Au collisions

HP2018 talk

B 9 <E°< 11 GeV

lllll T llllllll T llllllll T llllllll T llllllll LIUBLBLLLLL

o Au+Au, 0-15% . . . .
STARPrelminany ik, r=02 1 ¢ Indication of systematic difference
Pt < 15 GeV/e 1 :
. between recoil-jet spectra for
—= PYTHIA

different trigger-E1: 9 < E["g < 11
GeV vs. 11 <E[Me <15 GeV

* Downward arrow represents upper limit in

71

| IIIlIlII 1 llIIlIII Ll Ll

yield at:
prjec" = 11 GeV/c for 9 <Ertrie<11 GeV,
priech= 15 GeV/c for 11 < Eyrie<15 GeV.

/
/

11 IlllllI

= B 11 <E?<15GeV

:lllllI[lllllllllllllllll Il\

* Clear suppression with respect to

|
2 4 6 8 10 12 14
p?'}et [GeV/c]

o RRERT

. PYTHIAS

—
(o))

Systematic uncertainties have been improved in the present analysis.
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Recoil jet yield suppression: vy, +jet vs. n¥+jet

Iaa

0.03

9 < Etris < 11 GeV

I | | I | | I | | | I | I | | I | HP20 1 8 talk
i 1o . _ | Systematic (lighter
2 Au+,?:i3, 0-15%, antlcl:gs,t Rie‘_o'z | band) and statistical
1 9<ET<11GeV’pT<15GeV/C ................................. —| (darker band)
= ’ 4 uncertainties
i o | Systematic uncertainties
| STAR Preliminary . . .
g _ . 1 have been improved in
- — n%+jet [y +et 1 .
: | | | | | | | | I | ] | | | | | Idlr | | ] : the present analySIS.
5 C‘IhO GoV/ 15 20
pT,jet [GeV/c]
PYTHIA ig the ratio of per triggered recoil jet yield in central Au+Au

collisions to PYTHIA
Clear suppression for both trigger types with respect to PYTHIAS

Similar level of suppression in y4,+jet and n%+jet, within uncertainties
Yairtj€t runs out of kinematic reach above pr; > 11 GeV/c

Nihar Ranjan Sahoo, SDU
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Comparison of h*+jet to n’+jet

AutAu 200 GeV
STAR: PRC 96, 024905 (2017)

. _ This analysis:9 < E;"2 <11 GeV
h*+jet: 9 < p,"'e <30 GeV/c

T T T T l T T T T |
Au+Au, 0-15%, anti-k,, R =0.2
9<Er®<11 GeV, P < 15 GeV/c

................. ’ _

STAR Preliminary
B n0+jet .ydir+jet
| | | | | | I 1 1 | | | | | | | I 1 ]
5 10 15 20

p?hjet [GeV/c] peh [GeV/c]

Systematic (lighter band)
and statistical (darker
band) uncertainties

* Same level of suppression above pr;." > 9 GeV/c
* h*t+jet is I-p, whereas n'+jet is I, ,PY THIA

Nihar Ranjan Sahoo, SDU 14



PYTHIA

Recoil jet yield suppression: vy, +jet vs. n¥+jet

What about at higher trigger E? HP2018 talk
11 < E"ig < 15 GeV
|l | ] I ] 1 I 1 o I | . I | _ I | I | I ] I ]
ol Au+AtLrli§ 0-15%, anti <t<oTn,stF%iet_O.2 1 Systematic (lighter
B e By e | band) and statistical
1 = 1 (darker band)
- { uncertainties
0.2} |
0.1F STAR Preliminary 2 Systematic uncertainties
- mryet My, Het 1 have been improved in
0.03 ——— é — 1|0 — 1|5 — 2|0 — the present analysis.

p%?et [GeV/c]

* Almost same level of suppression in both cases,
within uncertainties
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Recoil jet yield suppression: vy, +jet vs. n¥+jet

What about at higher trigger E?
11 < E;"ig <15 GeV

Systematic (lighter

- ,l°‘u+IAu,I 0-1]5%I, an]ti-le, RI. =(5.2 I band) and statistical
2 B trig const Jet h (darker band)
M <E;"<15GeV,p_"" <15 GeV/c
TSR RS T —| uncertainties
0.2 i
01L STAR Preliminary ]~ (Current Sys. Uncrnt.)
- =n’+et My +et 1 Systematic uncertainties
003 N NN SN AN NN RN N S NN N N N NN NN SO SN SN N N haVe been imprOVed in
5 10 15 20 .
P [GeV/c] the present analysis.
T,jet

* Almost same level of suppression in both cases,
within uncertainties
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Modification of jet shape: h+jet

Medium induced broadening!

STAR:PRC 96, 024905 (2017)
S TE @ AGAL|5.200GeVE 5 TE (o) AurAu, (5,=200 GeV -
% 9.0 <p;?<30.0 GeV/c - % 9.0 <p!"’ < 30.0 GeV/c
o A >0.05,60%-80% | O g1 A > 0.05, 0%-10%
= 10 antik; 3 F anti-k;
Se0 60-80% | 5" N 0-10%
€ | ez N S 10°h mrooe Nl Intrajet distribution of energy
2 o I BR=05 D, F BmR=05 \'\--\.\ ' 3 . .
g 10°F —suaveror T el —stateror SN transverse to the jet axis
“o - syst. uncertainty ~o E syst.uncertainty G —
€ j04e 4 £ 05k I ALICE: PLB 722 (2013) 262-272
n 10F 5 = g 0T S,k anti-k;, hi<0.5
S E 5 b ] - ®  ALICE pp V=276 TeV
o g 1§ | \_ = 1 e B¥eme
? ? [ ] W C [ NLO (G. Soyez)
o 107k . . .3 o 107'E ) ) .1 9 1T [—] NLO + Hadronization (G. Soyez)
0 10 20 30 0 10 20 30 %« C
pi:et [GeVic] p?jjet [GeVie] 0'8: s
0.6
* Horizontal pT-shift between 10-20 GeV/c: e ‘ =
60-80%: 2.9 £+ 0.4(stat) £ 1.9(sys) GeV/c oo
0-10%: 5.0 & 0.5(stat) £+ 2.3(sys) GeV/c B SO TR, UL [N SRR (. TR T
. . . . 30 40 50 60 70 80 920 100
Consistent within uncertainty Py (GOVIC)

No evidence of broadening of the jet shower due
to jet quenching like in p+p and Pb+Pb at LHC
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Recoil jet yield suppression: vy, +jet vs. n¥+jet

Two jet radui
 R=0.2 and 0.5 [to explore medium-induced

broadening]
90000: Au+Au 200 GeV
s0000E ) year 14, 0-15%
Three trigger E bins of y4, and m° 5 ™ o |
i 9 < ET trig < 1 1 GCV LLJ 50000 ;_ STAR Preliminary
: o 40000%—
o 1 1< ET trlg < 15 GCV § 300003—
» 15 <E;"e<20 GeV [STAR capability of yg; ~ =}

measurement at very high E ¢ ] ot -

Er° [GeV]

Results will be shown 1n Quark Matter 2019, Wuhan.

< -?'4;“ THE 28TH INTERNATIONAL CONFERENCE ON ULTRARELATIVISTIC NUCLEUS-NUCLEUS COLLISIONS

2019

Wuh China 4-9 November
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n'+jet (v4,.Tjet) Ap angular correlation

A possible signature of Quasi-particle nature of OGP "

Ongoing work in STAR...

Nihar Ranjan Sahoo, SDU 19



Multiple Scattering (QED Moliére Scattering)

https://gray.mgh.harvard.edu/attachments/article/213/06 Scattering.ppt

* When a proton passes through a slab of material they suffer millions

of collisions with atomic nucle1 (potential hills)
* That creates a multiple scattering angle whose distribution 1s approximately
Gaussian but with large tails (Central limit theorem)

 Strength of scattering depends on 1/p? — large for small momenta
H. A. Bethe, Phys. Rev. 89(1953) 1256-1266

What about 1n the case of recoil-jet pass through the hot-dense QCD
matter?

Nihar Ranjan Sahoo, SDU 20



Scattering 1n a brick of QGP

F. D’Eramo, K. Rajagopal, Y. Yin; arXiv:1808.03250

QCD Moli¢re Scattering:
A rare large angle scattering

Abrick of QGP  A,p
C, pin N )
q- - . . .

—»
Single scattering L

Angle distribution P(O)E[ dpF(p,0)

Pmin
P(6)/k, pin/T=100
— Pmin/T=10
107" == Pmin/T=20
| RS —" Rutherford
1072} s
1073
10_4 .........:::\.\

-
\\' .....

02 04 06 08 10 12 14
0 (rad) 6 (rad)

(4}

Dijet acoplanarity: - Gyulassy. etal, QM2018

Vacuum Sudakov vs. vacuum + medium

Vacuum Sudakov, Q = 20 GeV

T T T T T T T T

(XX p—
GLV, (kx. Q%) = (0.5,10,16)

(X J—

BDMS, (@?) = (16)

In hot-dense QCD

Can we see this effect?
Single vs. Multiple scattering domain?
QCD medium response

“Quasi-particle nature of QGP”
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In heavy-1on collisions

Di-jet in p+p and Au+Au
ptp

Rut AJ At small angle —s Gaussian Shape

=3 O‘Q%qu]@\ At large angle —s Rutherford Scattering

-~
* Scattering of a recoil-jet off quasi-particles in the QGP
* Intra-jet broadening (A)
* Intriguing to study A correlations for different recoil jet radii and
jet pp in heavy-ion collisions
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p+p PYTHIA expectation: n’+jet

Jet pr vs. A correlation function

%0r ' ' PYTHIA 50 ' ' :
N p+p, L
40:_Jet R - 0.2 R _02 O+jet ZJet R = 0.5-. pR:;):oP;(T’:l::t 107
. 9<E <20 GeV 405_ :' QZE'T"Q;ZOGeV
- S
Q, >
~ S
g g2 10

A¢ [rad] . . A¢ [rad]

Ao dlstrlbutlons at dlfferent Jet pT bins

SF =T ¥ " A B
7_ 5< p’e°° <10 GeV/c E3 10 < p’°°° < 20 GeV/c __ 20 < p’°°° < 30 GeV/c E
S .® E3 ¥ Vs=200GeV,PYTHIA 1
ofg ot . T Ot
$(5 4F i + ** + 9<Emg<20 GeV -
T, 3F - + 1 eR.=05 E
-~ 2 “E o S 2 s - ] jet™ 3
< 2b ° ., e T eR,=02 :
1F bl e I oo OO T 3

oF *8ee

Ad[rad] Ad[rad] "~ Ad[rad]

No significant yield at large angular deviation in p+p
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p+p PYTHIA expectation: n’+jet

Jet pr vs. A correlation function

50 50

o Jot R=0.2 ‘.;*"o"f;:lf; Jet R=0. 5 ;p;’:;';\

'- 9<ET <20 GeV

9<E <20 GeV

ot - 30} - g 10" _
= o (&)
Q—q S s S
- 8 20f 3
83 B

'_'Q) o 102 g2 10

Quark Matter 2019 v
Canweseein:—25s 3 35 2 °

A¢ [rad] ' A¢ [rad]
Heavy-lon?

A dlstrlbutlons at dlfferent Jet pT bins

BT T=FT E i " L L
7. 5< p’°°° <10 GeV/c E3 1o < p’°°° < 20 GeV/c _§-_ 20 < p’°°° < 30 GeV/c E
L5 Ed ¥ Vs=200GeV,PYTHIA
35 OF + ¥ n+jet e
$\5 4 + 9<E‘"9<2o GeV :
2 3F 3 T e R,et—o 5 £
IZ + ] |
2 E3 =4 [ ) R]et—o 2 3
1

Ofe- :

3 35 4 2 25 3 35 4
A¢ [rad] A¢ [rad] A¢ [rad]

Analysis 1s underway in Au+Au collision for different jet radii and jet pr.
It would be an interesting measurement for p+Au collisions and

also at forward recoil jet (sea quark).
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Physics for forward tracking in STAR

(in a perspective of semi-inclusive jet measurement)




An aspect for mid and forward rapidity jet measurement

PYTHIA simulation: n%+jet ' hera @ 10 Gev?
Ll B A R RN RSN SN A 08 o’ HERAPDF 16 )
EO— PYTHIA8 p+p 200 Gev E [ ] experimenta'l unpcer;ainty
‘,'__, : - anti-kT, Rjet=0'2 : [ model uncertainty ‘ XU,
(\_) 10_1 | 1t0+jet | &_O\ 0.6+ [ parametrization uncertainty PDFS Of sea quarks
% E 9 < p™ < 20 GeVic | ¥, and gluons are scaled
o) E . +’ e i< I.O E S ol o down by factor 20.
o ol . —e— 2.4 <n < 4.5 (Forward Tracking) |
:.'— 1 O § -’-0- é 0.2 |
-g.'_ E ’** E xS (x 0.05)
) - .. 1 _——
\2.’ 10_3 == ® e = 104 10 102
2 E . e ] . .
%5 S . i Relation between y and py:
g’ 1 0—4 e . e *o-¢ + — . . .
> : 44 A 1  Fractional longitudinal momenta of
~ — . . .
- - . 1  produced partons/particles with mass m:
1 0_5 | Ll 1 1 I | I I L1l I L1l l L1 11 [ L1 1 I Ll 11 | Ll
O 5 10 15 20 25 30 35 +
— Y 2 2
P [GeVi/c] T12=¢€ (p5 +m?)/s
a0 n « At RHIC, “sea” quark effects
BEMC/TPC
BEMC/TPC become measurable at large forward
Forward Forward © g o
[ tracking F mtracking rapldlty, Yy = 2 - 4 for X
--------------------------------- : Wy * Even at moderate x~0.1, sea quark
k dominates.
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An aspect for mid and forward rapidity jet measurement
PYTHIA simulation: v, +jet

| | T T T { T T T { T T T { T T T { T T T | ] . . . . . .
- p+p 200 Gev (PYTHIA8) Recoil jet population in recoil region
A | antik, R, =02 '
CS) F . VgHlet . of R0 Relcoﬂ Jetn| < 1.0
[0 - e vy :Il<1.0[BEMC] 1 .
— o dir . =
O, 107 % 9<E;’<20Gev  § =
/\.‘01 F - e, —=— Recoil Jet nl < 1.0 . S
S I .. -+ Recoil Jet24<n<457  gF
g 2107 3
o C e .
o B o % ]
) . “, -
=~ .
o8 10°%F K E
© i " ]
S o
= 107 t ERG;
~ - - * . >
— - . [
i LU
1 0_5 | | I ‘ l#l - ‘ | I ‘ | I ‘ Il + L1 | %Q_'%
0 5 1 1 20 2
p" [GeV/c]
T,jet

A¢ [rad]

e At moderate x (~0.1), sea quark dominates: sea vs. valance quarks contribution
* Quark jet, at mid and forward rapidity, recoiling from direct photon comparison
can help to understand QCD at different parton momentum fraction
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What physics we can study from the STAR forward-upgrade?

* A comparison between recoil jet at mid and forward rapidity
* Small-x at forward rapidity = study the sea quark contribution

n'+ Jet Ao correlation analysis in AutAu [Medium-induced acoplanarity]

* Can we observe any large angle yield at forward rapidity recoil
jet, or not?

* A comparison between p+p, p+Au and Aut+Au can provide a
comprehensive understanding of this effect in vacuum, hot-
dense, and cold QCD medium
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Summary
* First y4,tjet and n%+jet measurements in Aut+Au collisions at V= 200
GeV at RHIC
* ptp collisions at 200 GeV: n'-triggered recoil-jet yield consistent in data
and PYTHIAS
e Central AutAu at 200 GeV:
* A strong suppression of y4,tHjet and n¥+jet

* Suppression of recoil-jet yield consistent in both cases, for 9 < E;"¢ <
15 GeV

Outlook

Ongoing work in the direction of y4,+jet and n%+jet analysis in STAR :
° ETtrig > 15 GeV ; larger pT’jet > 20 GeV/C; Rjet — 0.5 THEEHINTERTIOCOFEREOULTRELATIVISTICNUCLEUSNUCLEUSCOSIONS
» m0Het (vgiHjet) Ap angular correlation

Forward upgrade:

* Many physics opportunity to be explored
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Heavy-Ion projection

STAR heavy-ion projection for this measurement
Aut+Au 200 GeV year 2014 + year 2016:
~25 nb! Integrated Lumininosity

 Au+Au (0-15%) Projection PYTHIA

- =
: 7t0+jet, Rjet =0.5 — :
L 9<E[%<11GeV - |
1 | WYear-14 projection - il
o _g§ E I Year-(14+16) projection E
B, - .
& | - 10<p["° <15 GeV/c . -

T | 4 i
-1 i i

2
TIZ10™

T llllllll
] IIIIIII|

2 (Y T T TR [ W TR RN T N N
1045 2 25 3 3.5 4

A¢ [rad]
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An aspect for mid and forward rapidity jet measurement

1/Ny;q dzNjets/(dednjet) [GeV/c]”

PYTHIA simulation: n%+jet Recoil jet population in recoil region
11—
EE{' - | | PYTIEI IA8: p+|p 200 GIeV 3 14 B :;’tlT':'Ag 8‘692200 GeV 1 -
- . anti-k, Rje‘=0.2 i 12 — 1t°+]et 1 10"
107'F » w+jet . C 9< ptrlg <20 GeV/c 1 3
g 9 <p <20 GeVic € _ 10} —— 2.4 < <45 (Forward Tracking) - -
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Recoil jet yield suppression: pp vs. PYTHIA
n'+jet: 9 < E;"2 <11 GeV
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I, A 1s the ratio of per triggered recoil jet yield in central Au+Au to
pt+p collisions

Comparison between n'-triggered charged jet I, ,PYTHA and I, PP data
Consistent within uncertainties

PYTHIARS provides good representation of p+p data
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