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QQ interaction with QGP decays
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e QGPMDTHE : medium response

e Eloss: g-hatDfEX>. dE/dx DUKRTFETE (high pT particleXoJet)
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ALICE@LHC @ % RHIC
Systom TeanSl s (TeW) \= * 2014-2016 D EifftFTAu+Au
2010-2011 2.76 ~75 |_|b 3
Pb-Pb 2015 5.02 ~250 pb e 2015 pp,pAl, pAu
by end of 2018 5.02 ~1 nb-1
Xe-Xe 2017 5.44 ~0.3 pb-! e o -
- 2013 5.02 ~15 nb-! « V)AVIRHERIZKOHFEAE
2016 502,816  ~3nb, ~25 nb
_~ -1 ~ -1
20002013 0 e
PP 2015,2017 5.02 ~1.3 pb!
2015-2017 13 ~25 pb-1
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Heavy Quark

e p+p : baseline jHIZE
e HQERKIZDUL\THIEAE

e p+A : CNMZIE

e |nitial state interaction

e A+A: Hot-matter® 3R (Final state interaction)
e Charm: RAA, v2
e Bottom: RAA, v2
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First measurement of the dimuon continuum at RHIC PHIENIX
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Angular correlations: investigate HF production
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constrain CNM effects

JHEP 1710 (2017) 090
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New PP reference at 5 02 TeV!
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Mid-rapidity: R;,=1 within uncertainties
Forward rapidity: R,4<1, exploring shadowing region

Can assess p; and rapidity dependence of CNM effects
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D meson RAA at RHIC and LHC
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Charm elliptic flow <R
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Additional harmonics o CINFR
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Positive V, for HF ! R. Xiao (Wed 09:00), Q. Hu (Wed 15:00)

Both Vo and v; smaller for charm wrt Ilght quarks: dlfferent degree of thermallzatlon

Very little centrality dependence: constant triangularity from geometrical fluctuations

Models (including charm re-scattering) qualitatively describe v, and v, data
” - confirm that charm takes part in collective motion
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Beauty at RHIC

pre- QM18
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Smaller suppression for electrons from B
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eauty at LHC
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Similar suppression at higher p+. Flat suppression at high p;?
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Bv2 @ LHC
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Directed flow v, with open heavy flavours (INFN
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Hydro+EM model prediction 7 | charged partces .

=2 n 4 e
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Charm baryons: understand hadronization <R
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« compatible in pp and p-Pb collisions within uncertainties

« slight different in p-Pb at mid- and forward rapidity
LHCb@Fwd vs ALICE id

AL /DO and =0 /DO @Fwdvs ALCE @ m!

« At mid rapidity = ratio higher than MC generators

Are we understanding charm hadronization ? X. Peng (Wed 09:20)

. NN J. Sun (Wed 14:40
afld ... RHICRADLHCT DRI DN s cizzacemiz wn = W ),



A, : insight into hadronization (N

—~ 3 AL B R R L L A 3
IOD | = Ko: three quark (0-5%) | ‘Dﬂ !
G‘ﬂ" | =:Ko: di-quark, (0-5%) i cb | eAu+Au, |s,, =200GeV,3<p <6 GeVic | ;;;_1 ALICE Preliminary
| = Greco (0-20%) | i |
= PYTHIA STAR Preliminary = ®ALICE, ptp, /s =7 TeV, 3<p_<4 GeVic O pp \s=T7TeV, |y| < 0.5 (arXiv:1712.09581)
v - 4 0« O I
S ok Au+Au, (s, = 200 GeV| <
+ o + o
= =

1 1 .I 1 1 1 1 I. 1 1 1

2 = 2 = p-Pb,\s,, =502 TeV, -0.96 < y < 0.04 (arXiv:1712.09581)
I 10-80% ] I ] [
i | e 0-B0%Pb-Pb,\|s,, =502 TeV, |y| <05
;.‘ -,M. — . . } N m
B ’ te, = I~ - =
ra ., '\_ [
e b B U

e ]
“n ] %@B—?_g_—g—
ha B 1 i STAR Preliminary " -
I J J | I‘ '| _I | L L L L | L L 1 " | 1 I L1 | | | A 'l I i | i ' I 1
. 25 35 5 a8 0 0 100 200 300 00 5] 10
Ko: Phys.Rev.C 79 (2009) 044905 p. [GeV Npan P, (GeV/c)

Greco: Eur.Phys.J.C (2018) 78:348
SHM: Phys.Rev.C 79 (2009) 044905

Enhancement increases toward low p+, increases from peripheral to central
Similar A/D at RHIC and LHC (different p; ranges)

Enhancement larger than models based on fragmentation + recombination

Crucial measurement to extract total cc cross section ! S. Radhakrishnan (Tue 15:50)
X. Peng (Wed 09:20)
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Heavy Flavor summary
o PP: £ AN X LD EERRY /IR fR

e RHIC: B: pair creation, D: Flavor excitation,
e LHC: B:smaller gluon splitting, D:

* PA:
« CNM3IE (No suppression)
e AA

e Charm, Bottom MRAA. V2D BIENFTELTET-
e RAA(D) < RAA(B) @ mid-pTASRHIC, LHCOTE A TR Z TLV3,
e Charm®v2[Z. Light hadron&Consistent

e Bottom®v2,
e RHICTIZ#AITELAL . zero-consistent,
e LHCTIZ. non-zero@High pT (energy lossXIR D LIKTF)

o Fr—LN\YAHEN
e RHIC, LHCOTM A TR OGMNT-, RecombinationDFEREEZ NS,



Quarkonia
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Quarkonia as a QGP probe

Early creation: experience entire evolution of quark-gluon plasma

Proposed signature of deconfinement: quark-antiquark potential color-

screened by surrounding partons =2 dissociation

T Matsui and H. Satz

— J/w suppression was proposed as a direct proof of QGP formation rzz17sa9s0 40

vacuum Tamparatara T-:T‘ Tamparaglra T>=T QGPI:FI ‘:&EQEO—CL\%) té’@#ﬁ@
Jhy
(? ? o O Jdy T—T - Hl/Ebmdmg Fy ~1/T
I | | | ® ®
r r
“Thermometer”: different states dissociate at 021, 07T, 11T, 231,

different temperatures =2 sequential suppression

E, (MeV)

2018/6/30

~ 640

—

~ 1100 ~ 500 ~ 200
N—RTO—TTIELHQGPYIE B =

£ (GeV/fin*)

Y(3S) Y(25)

Y(1S)
Ay
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PRI E

ZHLEHLES PO THERTHIDM, F<HMOTLVEL, ENTEHp+p, p+A, AFAD LLE MO QGPRIRZEHRA IS

Other effects S
* (Re)generation RELIZIEEWNFEE,

— Deconfinement is a prerequisite

— Depend on species, energy, pr, etc
* Medium-induced energy loss

— Color-octet states; parton fragmentation
* Formation time
* Feed-down contributions

Cold nuclear matter effects (CNM)

« nPDF: shadowing/anti-shadowing
* Coherent energy loss

* Nuclear absorption

* Interact with co-movers

>

-
~ | (Re)generation
£
=
=
S
=
S QGP melting
o
—
Energy Density
S L6 ¢
> 14
O 12t
— 1.0 J IS
08 & -
Q o6 f = EPPSI6!
= uar —- EPS00 1
Ao 020 w—[)SS7,
I:C: 0.0 L i cnl Lol L
10 107 107 10" 1

2018/6/30 N—RT7O—TTIEHQGPYIE #BH =2

xr K. Eskola, et. al, EPJC 77 (2017) 163
22
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0.5

Large-y J/y in small system at RHIC

ptAI

Inclusive J/y |s,,=200 GeV

lm _________________________________

n —~——
¢ p+Al PH ENIX
o _. preliminary
] 1 1 ] 1 1 ]
-2 0 2
rapidity

pt+Au

SHe+Au

Inclusive J/y \s,,=200 GeV

e
PH--ENIX

preliminary

Au-going

2
rapidity

p-going

FaAB
—

0.5

Inclusive JAy |[S ;=200 GeV

;

- ]
oA G q__.!hmlnar}f
| | ] |
-2 0 2

rapidity

*  p/*He-going: about 10-20% suppression with Au nuclei. Consistent with

shadowing expectation

* Au/Al-going: indication of suppression i p+Au collisions?

2018/6/30

IR BEZN R (Break up) A B2 LT Zrs(changed hadron DL IE Z TULVD) 23



J/w Production in pPb

2 [} I ! T T T T T T T T T
i 1.3 [ T T T | T T T | T T T | T T T T T T | T T T | T T ] i - B I I
= B B HELAC — Onia with EPS09LO
© [ ALICEp-Pb\s,, = 5.02 TeV - e  — o
18 Inclusive Jiy— e'e", —1.37 < Y, < 0.43 5.02 TeV - HELAC — Onia with nCTEQI5
_ Mid-v n « . HELAC — Onia with EPSOONLO
1.4— -+-2016 Sample (Preliminary), L, = 256 ub™' - . 1.5 F CGC
~  -=-2013 Sample (JHEP 06 (2015) 55), L, = 51 ub™ =] . _+_ LHCb (8.16 TeV) 8.16 TeV
1.2 ‘ 1 ‘ il ’ T
. - p-going
1 —__ R ——— e | T.-.T.-:z:'-‘"-v-j: R ‘ ‘I { ““““ —: I (} B - 1 .
v g 1 L —: N
2= =] W \ R Bt -
0.6 ___' | X\ \‘\ ; ++
0.4 5* ; EPS09 NLO (Vogt et al., Int. J. Mod. Phys. E22 (2013) 1330007) — 0.5 M —
B i CGC (Fuijii et al., Nucl. Phys. A815 (2013) 1) ] - prompt J/y, pPb -
0.2~ [ ELoss (Arleo et al., JHEP 05 (2013) 155) iy : .
"k EPS09 NLO + ELoss (ibid.) . 1.5<y*" <40
B 1 1 1 I 1 1 L I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 L ] B LHCb
ﬂu 2 4 6 8 10 12 0 . U 1 | ] ] | ] ] 1 1 | | | 1
p. (GeVic) 0 5 10
pr[GeV/c]

* Low pq: significant suppression; High p: much smaller CNM efiects

«  While consistent with nPDF effects, data provide constraints on gluon distribution at

IO‘W-X. ALICE-PUBLIC-2018-007
LHCh: PLB 774 (2017) 150

BT R B E A

2018/6/30 N—RTO0—TTHDQCPYME BA 2 24



High-p,J/w: RHIC vs. LHC

CMS: JHEF 05 (2012) 063

CMS: arXiv:1712.08959
PbPb 368 (<30%) / 464 (>30%) ub™", pp 28.0 pb™ (5.02 TeV)

2

TR STAR preliminary b3 ISR N AR L | R L
1.8 4 STAR:Au+Au, |5, =200 GeV, Iyl <0 >3 GeVlc o 1.4 Prompt J/y CMS
16 :_ B CMS: Pb+Ph, \lﬂ =276 TeV, Iyl = 2.4 |:IT = 6.3 GeV/c B i i
“F 120946 5 < p_ <50 GeVic B
1.4 C =
: 1 ==
< 1.2~ Iy -
< = u =502 TeV .
s F @ ® 5 =276TeV
08— — -
5 4 i 06 “Hg E
°‘ﬁ:_[ﬂ - = . i

4F
= oo - B ® ]
L o o - -
020 STARN_, uncertainty 0.2~ " -
ﬂﬂllll5|ﬂllll1l:|)ﬂlIII‘I,éI]IIIIZ{I](,'!IIIIZIEC;II:'}I{I{IIIIISEI{II D_IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|I_
Npart 0 50 100 150 200 250 300 350 400

I.\J[::nﬂrl:

Unlike low pr, R4 decreases towards central collisions

* (CNM & regeneration effects small :>
R, RHIC >R, LHC276TeV > R LHC/502TeV In Effect

Dissociation

2018/6/30 N—RTO—TTRBAGPUINE BA B 25



Sequential Suppression for Bottomonium

30-60%
I

10-30%%
I

AutAu @ 200 GeV

0-10%
I

- s Y(1S): Au+Au@200 GeV, lyl<0.5
12 H Y(25+3S): Au+Au@200 GeV, lyl<0.5
-k T(1S+25+3S): p+Au@200 GeV, lyl<0.5

STAR Preliminary

04 E
0.2 N, nncertainty % $
04 : I I I
0 100 200 300
part

RAAP n > R{A
RHIC: R,

400

o

¢l increasing hot medium effects
\ V@538 <R, ,YUS) in 0-10% central

1.2

0.8

0.6

0.4

0.2

0 50

Pb+Pb @ 5.02 TeV

bPb 368/464 ub™, pp 28.0 pb ™ (5.02 TeV)

_I 1T | IrTTT | TTTT | TTTT | rrri | TTT | | [ | | | I ]

L p < 30 GeV CMS -

L <24 Supplementary i

- Cent.

_+ """""""""" R NE 0- 1'60'%}_

I o/ Y(2S) 1

. ) 4 —
| Y(3S)68% CL |

I H T Y(35)95% CL |

(il IE 1 ]

i * L] 1 o

[ + T m ]

: el 5]

LHC: R, YOG <R, , YOI <R, , YIS in all centrality

N—RT7O—TTIEHQGPYIE #BH =2

2018/6/30

100 150 200 250 300 350 400

. @ CMS: CMS-HIN-16-023
TN/

— sequential

suppression

26




Inclusive Y(1S) R, ,- RHIC vs. LHC

CMS: CMS-HIN-16-023
0,2 TQV VS. 2_ 76 Té? V VS. 5 02 TEV CMS: PLB 770 r.mm_z 7) 357

1.4 30-60% 10-30% 0-10% PbPb 368/464 ub™, pp 28.0 pb ' (5.02 TeV)

* I I I L TTT | LI I LU I T T 1T | TTTT I T T T 1T | TTTT I L | I__
- % Y(1S): STAR Au+Au@200 GeV, Iyl<0.5 1.6 p, <30 GeV CMS | B
1.2 4 TY(1S): CMS Pb+Pb@2.76 TeV, Iyl<2.4 1 43 lyl <24 Supplementary 1 E
. 1.2} - .
p: i STAR Preliminary I d Cent.

-

osk b | IR --oe oo s
ﬁ L ﬁ LN, Krouppa. Strickland T 0 1ﬂﬂr%:
s oc UB_ i, NN smme A ns=1 I —

— 0.6 =N i, = 4z nfs=2 -
- I ' E H % 0.6 BN, =E A3 T -
0.4 - _ﬁ 4 T g
; E m 04r vag T L T ~
0.2 N_, uncertainty 02 - 'I"*S_NN:ﬂ'D2 TeV e 1 ]

L L o5, =276 TeV N

1 1 1 1 1 1 1 1 -I L1 | L1 | | .| | | I | | L1 11 I 111 1 | L1l | | | | I__

0 0 100 200 300 400 00 50 100 160 200 250 300 350 400

part part

R, ¢~ R, FHO2ZT6TEV: Jikely due to CNM + suppression of excited states
LHC/2.76TeV ~ _ R LHC/5.02TeV. (o cat of direc . i
Ra >~ R o : onset of direct Y'(1S) suppression”

<
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Excited 'R ,,- RHIC vs. LHC

CMS: CMS-HIN-16-023
0.2 TeVvs. 2.76 TeV vs. 5.02 TeV CMS: PLB 770 (2017) 357
1.4 30-60% 10-30% 0-10% PbPb 368/484 ub”, pp 28.0 pb™ (5.02 TeV)
L & T(25+3S): STAR Au+Au@200 GeV, lyl<0.5 16F p<smcev  OMS E
1.2~ & Y(25): CMS Pb+Pb@2.76 TeV, lyl<2.4 <24 Supplementary
- —— T(3S): CMS Pb+Pb@2.76 TeV, Iyl<2.4 14
e 1.2F =
0.8 I STAR Preliminary 1_ ooresr Cent. ]
- B < —B- |5, =5.02 TeV 0-100%
- | - : G — 9276 TeV Krouppa, Sirickland
: ﬂ 6 | :“’;mu 11]1CEI‘TﬂiIlTF I 08 EL = HS“"I & minm —]
- 0.6 ~
0.4 — 0.47 7
Ly - —
02} “{LEI %m 02 " .
ﬂ ! . A - 1 1 1 11
0 1[}[} 200 300 200 0 50 100 15{} EI\[IJE 250 300 35{} 40{}
part art

¢ R, ,\FHC >~ R, HCO2T6IV: indication of less melting at RHIC peripheral?

o R, ,\MHOZTOTV R LHES02TEV: complete dissociation in the medium

a

2018/6/30 N—FTO=TTRLHQGPHINE BB = 28



Quarkonia summary

° pA
e Low pT TOHIFINARZTLVS, CNMZIE, AADEERIZKER,
e (RHETULYZLY): Non-zero J/psiv2

e AA
e High pTJ/psi : more suppression at central collisions
e Sequential melting of Upsilon at RHIC and LHC w/ improved precision
* Direct Y(1s)DHIFIMN R Z TV oM @5Tev
o (RHTULVALY) J/psiin Xe+Xe
e (RETULVALY) J/psinon-zero v2
 J/psivs Psi(2s) at RHIC?



n Rejection (1 - © Efficiency)

Analysis improved by new NN PID

]
§ .
=
Charge ==s=eses Z
Global DCA += 2
NiF,  serasssnas k=]
MTDAY  eeeens v
MTD AZ  wavanat
MTD ATOF  ses
MTD Cell roeeeee v
MTD Backleg s=s
MTD Module «-.
Bigs sesmsamsnams Output 1
Input Layer
1_ —_—  —
0.8
0.6—
0.4l — = = Ideal Classifier
- ——— 1D Cuts
B 1D Likelihood Ratios
0 2‘_ —— Shallow ANN Algorithms trained
Tk ——— Deep ANN (3HL.N+5)  using ROOT's
B ——— Boosted Decision Tree  TMVA package
ol A PP TP I PP TP P
05 06 07 08 09 1

TR

u Efficiency

—~10E - —

& F Raw p*y Invariant Mass Spectra STAR Preliminary

w — Run15 p+p at Vs =200 GeV

N [ p'>1.0[GeV/cl, Il <05 J/¥

g | ly 1<05 /

S ..

S 1 w ¢ _~ Neural Network PID

2 F : - l

8 F H g‘+ . p(2s)!

— —- +

o 4 LAY ” L /

- +'_._'_._'_'_' e —i— - —I—_:_., ——

G107 e T = Rk +—+—

—_ = —— —.—:':++ 4 -

= - . -

> Traditional PID — ——

© AP B B R B B I B ST S
0 0.5 1 1.5 2 2.5 3 35 4 4.5

» Significance and S/B of w and ¢ peaks drastically improve M, (GeV/c?)

L ]

Measurement of W(25) possible with neural net PID
=» Neural network clearly out-performs traditional identification techniques
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Jet
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JET;HIE z-Jet

- QGPIE R TENBLED S
£RET % 2 &
c AT DS

Di- ie

=

iy W
=

S S

IRedistribution of the jet energy and momentuml

e Fragmentation Function¥>Jet

Balance
Ba Ia nce 0) ?'l'i “:' Edmid(ﬁc?n]g.)ﬂoland i ~ — i Bl >8 GeV

. . , 4-8 GeV
° S|ng|e Jet i€ Hicaa i€ H.up 51_4 G:v

1 Hlead H Hsub
e Di-Jet T

o \ Leading jet Subleading jet

o Gamma _Jet (IEEZFE E"]t}j D_j) pllead pSTub(<pr]§ad)

e Jet mass s

e VirtualitymQGPHR TZEHHM ?

_| Soft Particles |

I Result from entire processes in jet quenching I

10

2018/6/30 N—RT7O—TTIEHQGPYIE %A =
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_]et,ﬂlj E 2. Sequential recombination
algorithm:
—  Cluster pairs of objects close in relative p;
kT, R=1 —  Define “distance” between pairs
- ¢ Kyalgorithm
’ Starting from low pt particle
. Standard algorithm for BG estimation
¢  anti-k; algorithm Radius parameter:

«  Starting from high p; particle decide the resolution scale
. Standard algorithm in HIC

Large radius parameter Small radius parameter
= jet spliting

AR =0.2,03, 0.4, 0.5 are used in LHC analyses

R:K let&A=mx#EAD/\—L>
2018/6/30 N—R7O0—JTIE56PYMHE B = R:/]» tB Met= ‘6?%7‘”)1“/%@3—%5
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High-pT jets vs hadrons

Charged particle Raa

Jet Raa
6 27.4ph’ (5.02 TeV pp) + 404 ub™ (5.02 TeV PbPb)
:ll]CMSr T TTTT T TT=T=T | T : t§15- — | | | | | 'lj -“:Iln
\af . [ ATLAS Preliminary - ATLAS, {5, = 5.02 TeV, this analysis - 107%
" [ ]cmMs5.02Tev ¢  ALICE 2.76 TeV ] anti-k, =04 jets F ﬂ N lyl <21
(o © CMS276Tev v ATLAS276TeV B —4- ATLAS, \5,,,= 276 TeV, arXiv: 1411.2357
- . . L e s |
L T i. 4
¢ o ; : 1% |} = e ':+:' :
06f CMS, JHEP 04, 039 ] 05 e daes e .y | ) s
] | 2015 Pb+Pb data, 0.49 nb™
] | 2015 pp data, 25 pb™
B 0 | | | | | | |
] 100 200 300 400 500 600 a00
- e p_[GeV]

R (GeV) Jeout to high pr
pr-dependence:
Single particles: consistent with expected constant (log E) dependence
Jets: suggest increase of AEvVS E
Tentative interpretation: in jets, multiple partons lose energy; more partons in high-E jets = more E-loss

* High pTTH fiAvshallowlZ73 518, dEMREILIZE | RAAIZ/INSKTESIET,

2018/6/30 N—R7O—7 CE5QGPYIE S =




Fragmentation Function in pp

P arXivi1411.4969
g [ poVE=TTeV ﬂf!f.’i(ZJ_! il =phfpk2
5 [, p=*s 0.15 GeVic |
E! - I < 0.9
N FastJat anti-ky 1 o I\ 2
. et BTHNYDT M
10 -
- EE i
3 . AAEPPZLLERT B
| - - R, : FFODAAEPPEDLEE
f—
‘I:— = .
- ALICE jet pr _Jr
" m20-30GeVic = B
[ ®20-40GeVic
" A 40 -60 GaVic _-_1_ .
0 0.2 0.4 0.6 0.8 1
7 = pPe pht
2018/6/30

N—RT7O—TTIEHQGPYIE #BH =2
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Jet Mass = Virtuality: jetM KRS

mass of the jet

ALICE: mass from charged particles

1702.00804

L

1100(:,;3T

(c?/GeV)

0.2F

enjet < 120 GeV/e

0-10% Pb-Pb |5, = 2.76 Te

o

dN

pPbYs,, = 5.02 TeV

0.1F

jets ndh jet

s JetDFFBEZTHBD-HDINT
L4 \_I\/ QGP@*EE«EFH‘ CJ:U ak'ﬂ:-d_ét%’b‘o AR = 0.2, 0.3, 0.4, 0.5 are used in LHC analyses

- FER

ATLAS: mass from calorimeter towers
ATLAS-CONF-2018-014

ATLAS Preliminary -
Pb+Pb 0-10%

126 <p_<158 GeV

Radius parameter:
decide the resolution scale

MM EPEPEPEPE PP EPEPEIE B
O 005 01 015 0.2
Large radius parameter Small radius parameter

m/ - jet spliting
I:)T

A=,

o AALPANY—EL, > R=0.4[F/NEIK. QGPZFIRITI-ZRDIETE R TL\HAJREE



Photon- Jet measurement

® photon-jet events dominated by g + g — q + Y process

* changes the flavor mix with respect to inclusive jets

_ , 1 = pp, 26 pb™, 5.02 TeV
Inclusive Jet : gluon dominant R
_ 40 N Data, y-tagged jets
Photon- Jet : quark dominant 100 a8 A14 NNPDE2SLO S
: »
10-2 - #] Data, inclusive jet (;ﬂf‘ =80-110 GeV)
= i i i I | i i
© — ' '
1“3 AR RRRRNRERE RREN LR RRRRR RN RN AR g 2
10 h Ox%gola‘oz P g o L [
F ep-e 7 3 i
|.§d 1 é_ rkjets——— Hermgf‘!} —é "E : %/
-1F . -— L e
|7 10 & e : © L .%
2F  --— Ariadne 4.08 L ] o 0-5 1
10 = - 10 > 1
.3§ — — AR:2 §
Oog ARSI E e significant difference between inclusive and y-
0O 01 02 03 04 05 006 07 08 09 1
x tagged fragmentation functions
2018/6/30 E N—RTO—T TEHQGCPHYITE BEAY % 37

ATLAS-CONF-2017-074

ATLAS Preliminary

N -

g s photon pr: 79.6-125 GeV
s 10°E jet pr: 63.1-144 GeV
3 -

< 10




photon-jet fragmentation functions

photon pt1: 79.6-125 GeV
jet pr: 63.1-144 GeV

=k
o

 v-tagged jets 5.02 TeV |

ratio of D(z)

—
N

1.2

£ - \
NN h
0.8 ) \ |

ATLAS Preliminary

+

0.6

0-30% Pb+Pb / pp

—h
Q
%]

ATLAS-CONF-2017-074

il

_ photon pt1: > 60 GeV
&et=1In(1/2) jet pr: > 30 GeV

o
o
—h
()
(e
o
+
C

30-50% (+2)
4

PbPb / pp
$

Kaya Tatar, Tuesday CMS: 1801.04895 17

e Hi-Z :RzlZ 75wk : high pTHRIFDElosslE—
e Low-Z: RzDIFMM :Low pT RIFDIEM ~ BEREDBHEEDFHER

2UL8/b/3U NP JH—J CHRDUGPHIIE gD =
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photon-tagged fragmentation functions

photon pr: 79.6-125 GeV
jet pr: 63.1-144 GeV

¥

—h
~

o

-
N

y-tagged jets 5.02 TeV |

T

2 qghl

5 18 \ ]
“g 16 % inclusive jets 2.76 TeV -
= (0-10%)

= "%%;//////* 77
+

0.8 .

ATLAS Preliminary .

0.6 0-30% Pb+Pb / pp 7]
10 10°

p. [GeV]

y-hadron correlations at 200 GeV AuAu collisions

IAA

Joe Osborn, Wednesday

T T T
o5 <p;c? GeVic

t e
PHZ:ENIX
preliminary

——  GolBT_Hydro,5< p;_ <7 GeWic

1 1 1 1
0-40% AU + AU & [T = 200 GeV ] ?Cp-; <9 GeVic
(2007+201042011)
g - ol €22 -

e

— ColBT_Hyd p £ GaVle
— — - BWMLLAinma =7GaV

0-407% Au + Au & = = 200 GaV
(2007+2010+2011) l

g - = <=2

K\H G

—  ColBT_Hydro, 9=p = 12Ga
1

Ve

La rge zT

low pr enhancement begins at a similar pr to inclusive jets and at a similar pr between LHC and RHIC

looking forward to precision measurements with reconstructed jets at sSPHENIX!

e Inc-Jet&gamma-jet TlL. g-jet, g-jetMELNNH B Y.

T o) szaHZT\h\\

3-4 GeV

RzDIEMpTIL

o JetZNEB Tl mediumZhB THAZEEZRE,

gl

:
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e peak

» — J""f iy
< Tyy >=pp /1)1.

20-30% Pb+Pb

pr¥ = 79.6-100 GeV =

0-10% Pb+Pb
pr¥ = 100-158 GeV

QM 17

Gamma-Jet Imbalance photon jet doub
;%_ S |I:|I Silmullati::mI E 2% fl:l S 20 30-0/(-)
O L B Data g :Igz—

S} ATLAS T 14 ATLAS -
= ¢ + Preliminary = 1.215_ Preliminary 3
S} = 08F Eﬁ*.tt El
— Lt 06F E
. 03E
OL. 0 "’!!-h-:
3 Unfolding = > 25F 0-10% -
o 2 18F = 3
= > 2% L
= ; 121: i* ® L Pb+Pb :
S S g gt
0.2F E 3
002040608 1 1214161%{
Jy
QM ‘18
unfolded Pb+Pb-pp

uncorrecz‘ed Pb+Pb data (o

f
.....

comparison: jets lose small/
large amounts of energy!

- bulk shift..

UnfoldinglZ &k A&
HERNRDMIEIC
LY. HDENHEE
=z

e Pp: Xjg~lIZCE—7#&E: Gamma-leth /\T2 AL TLVAS
e R-size (+ Jet reco. algorithm)IZ& Y Xjg<1[Ztailh & S
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v-tagged jet shape
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pp results are NOT

Central PbPb collisions — > a larger fraction of jet energy at large distances from the jet axis.

Chs. |
ot %’0 Kaya Tatar

N—KRTO—TTHELHQGPYIE BA &

Quark Matter 2018 |Ilj1



Jets: complementary to single particles
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Jet summary
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summary
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