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 Versatile machine to collide various nuclei « Highest energy frontier

(pp, PA, dA, CuCu, AuAu) and energies - pp, pPb, PbPb at 2.76, 5.02TeV
(Vsny = 3~7.7~62~200GeV) » Good for Jet

» Systematic study
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« Nuclear modification factor

Yield(Au + Au)

Ncoll *Yield(p + p)
1 with no suppression

Rya =
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1/Ntrigger dN/d(A0)

2 3 4 3 i Fi 8 9 10
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hard If no “effects”:
R < 1 in regime of soft physics
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. . _ . . scattering dominates
? 3 A o (5

Tranvarse Momentum (Gol/c)
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*  Au+Au central
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Nuclear modification factor :  f#7%2 L % JL F —
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at LHC

Non-prompt DO

27.4 pb™ (5.02 TeV pp) + 530 ub™' (5.02 TeV PbPb)

15 CM « D’ from b hadrons |y|<1
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Jet Rya

Phys. Lett. B 790 (2019) 108

0.9 ATLAS

0.8
0.7
0.6

IHIIIII|IIII|IIII

anti-k, R=0.4 jets, \s,,=5.02 TeV

0.5 =" E
0.4F E
0.3 ———— Da E
F  ———— SCET, g=18 - =
0.2F SCETg, g=22 0-10%. Iyl <21 3
““E SEEEEM SCET_NLO 2015 pp data, 25 pb™ 3
0 1E. We—— LBT 13
E ——— EQ276Tev 2015 Pb+Pb data, 0.49 nb™ -
of . | . s

100 200 300 500 900

p* [GeV]

2021/12/6 ELPHE = +—

» Jet Ry, is ~0.6 up to p~1TeV/c
o Jet Ryy < h+ Rya pr
« pTHREFHEIXIFEGELS T Y b

« Hadron RAA & Y /h&E

 Jet contains multi-partons which can lose
energy in QGP, result to more energy
loss in Jet than single particle
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Photon-Jdet imbalance in Pb+Pb (m)palance parameter
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Jet shape modification iny —Jet  Jetshape w0 v (/)

trke[ra,rp)
CMS-HIN-18-006 o(r) = = :

jet
VSun = 5.02 TeV p1>§o GeVlc, n'| < 1.44, p‘T"‘>1Gevzc or Zjet:; Z (p:[[?k,/ p'T )
PbPb 404 ub™, pp 27.4 pb’ anti-k; jet R = 0.3, p’T‘" > 30 GeV/e, | 0| < 1.6, Ao > %-“ trke [ﬂ,r_,—}
CMS | Cent.50-100% | " Cent. 30 - 50% " Cent. 10 - 30% " Cent.0-10%
# PbPb [ ] '
10 F®- Hl pp o re +9
=~ -@. ---PYTHIA8} ° i o o
< 3= [ e I —o- © .
- 1 ® 1 )
$-: 81 o(
2.5} 1
m PbPb/pp } I
S ? W MC/pp % T §
| = ¥ +1 L * [ ] - +
1 {"#"_F‘;' oo W i Sy Fms ™ ww T E
05k v b ﬁ
0 0.1 0.2 0.1 0.2 0.1 0.2 0.1 0.2 0.3
r r r r -5 ) f i
O [ ] n ::.-_-'I
e 50-100% similar w/ p+p ~
. ' T

* 0-10%: Large fraction of energy shifted to
ZJZ?/Kg?LPB‘E TS — 21



ik RGO RE AR IE

w T
= [ === HT-BW (RHIC) === MARTINI-AMY
i [ == HT-BW (LHC) CUJET-GLV
B~ — HT-M
- Hadron Gas Quark Gluon Plasma
5—.
4
I
2
1 { Au+Au at RHIC
B Pb+Pb at LHC

L T T T T T T T I YT T TR TR FEEEE I
“ll] 005 01 015 02 025 03 035 04 045 05
Temperature [GaV]

2021/12/6 ELPHE = +—

z.

e RHICL LHCO W THRE
HTE A nE
« TFILE DB

« New heavy flavor/Jet data
will provides further
constraint on g
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* Charm R,,in D and e from c decays

« They are consistent each other

* Bottom R,, in e from b decays
* Raa(b2€) ~ Rya(c2€) in high py

* Raa(b2e) < Rpa(c>e) in low py
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b>e & c>2ein 0-10%
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Flavor dependence at central Au+Au
Models including Eloss are consistent

Suggest mass dependence of energy loss
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« DO > K+n (few %)
« BO > J/psi+ K (X) -> e+e
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D reco. method
DO > Kr (BR:3.9% )
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Single lepton method /%

* Leptons, electrons, from heavy-flavor decays

e BRIZEEE F D AIE

e Mixture of charms and bottoms
e Electrons in PHENIX central arm

« Large Branching ratio

« C > e #0K(BR:9.6%). b>e + XUBRPYR)22 VX analysis, 27
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Unlocking flavor physics at SPHENIX

SPHE

| X

« What is needed to reconstruct decays?
« Minimum: tracks and vertices
« Extras: calorimeters, jet algorithms, PID

« SPHENIX uses KFParticle for HF reconstruction, wrapped in SPHENIX code for IO
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Left — MVTX spatial resolution as a function of trigger delay from test beam
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Right — sSPHENIX DCAyy resolution from simulation
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