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Introduction

Jets are established tomographic probes for QGP. We know that:
e Jets are quenched and jet fragmentation functions and shapes are
modified in heavy ion collisions
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Introduction

Jets are established tomographic probes for QGP. We know that:
e Jets are quenched and jet fragmentation functions and shapes are
modified in heavy ion collisions

We are now advancing these studies into heavy flavor sector
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Studies of J/y, DO 1n jets

In pp collisions:

e Charm and bottom production: M

-
-
-

- -

* Allow to constrain charmonium production mechanisms (NLO,
parton shower)

’ CEM, CSM, COM

pQCD
and NRQCD

perturbative non-perturbative

In PbPb collisions: nnran——y
* Explore heavy flavor parton coupling to QGP

* Probe medium response to heavy flavor probes
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J/y 1n jets: analysis strategy

e Find J/yw candidates in jet cones

* Perform 2D fitting to extract prompt/non prompt
Jly fractions

CMS-PAS-HIN-18-012

pp 27.39 pb' (5.02 TeV)

pp 27.39 pb™' (5.02 TeV

~

=L L L L L L N L L L L L L L L LB L) LB = :] LI L L L L L L L L L L L L LN L L L L L L L L L LB l:
-~ 058<z,<0.72 CMS - 10° 0.58 <z, <0.72 CMS -
-y |<1.6 Preliminary - - y, /<16 Preliminary 3
— puu | 7
> 10* = 65<pT <35 GeV — E 10 65<pTw<35GeV ]
@ = - = -
)] : |yjet| <24 . = = |yjet| <24 -
To) . 25<p. <35GeV ¢ Data i — . 25<p. <35GeV N
S 10°E — PromptJiy S — = ¢ Data =
~ - — Nonprompt J/y 3 =~ - B= Total fit :
* - = Background *g jo2 . — Prompt Jiy B
z i 7 ) = — Nonprompt J/y =
O 102 _ Lﬁ - = Background ]
YOooE T . N ] 10 = -
1 0 :l 1=y I 11 1 1 l 1 1 1 1 l 11 1 1 l 1 1 1 1 l 1111 l 11 1 1 I 1111 l LIl E 1 EL 111 I 11 1 & I 11 1 1 I 11 1 =
_  5F J¥Indof = 22/ 32 E _ sF 3
z i S—

-5 . -
-4 -3 -2 - 0 1 2 3 4

ly, (Mm)

; UIC




Jet fragmentation function for J/y
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N dz PT,jet
CMS-PAS-HIN-18-012

Measured jet pt
15 - 25 GeV 25 - 35 GeV 35 - 45 GeV

I I

—

_CMé o ©
Smuaton o . * Unfold to correct for detector effects
Q)
- - 0.8 C%
_nonprompt J/yp 0.7
.. Migration between jet p; bins
! l =
i j (B I8 %
- \ 04 gzb..
1 ~ 9
§ - —:‘7‘\{ Migration between z bins }
I‘: . : -—0.1 g)
<
1 | | | l | 1 | | | | | -0
0 1 1.6<IyJ/'I<2.4
Measured z y <24

: UIC




Non-prompt J/y 1in Jets as function of z

CMS-PAS-HIN-18-012

pp 27.39 pb™” (5.02 TeV) pp 27.39 pb™' (5.02 TeV)
8 n I 1 1 l ! 1 1 I 1 I | I | ! 1 I 1 | 1 | 8 | 1 | 1 ] 1 ] I I 1 1 ] I 1 1 1 I 1 1 ] ]
- Nonprompt JA) CMS : - Nonprompt JA) CMS -
7 = 7 -
[y, | <1.6 Preliminary - F(1.6<ly, <24 Preliminary -
6:_ 6.5 < pT.J/w <35 GeV _: 6 :_ 3< pT.J/w < 35 GeV - Data _:
Ty T<24 . Ty T<24 = PYTHIA8 1
S 5F 25<p.  <35GeV - S 5F25<p. <35GeV ... PYTHIA 8 —
T 4 # Data e § = T4 5
Z o PYTHIAS — E < aF E
A PYTHIA 8 . — v .
n b hadron L ... ] - == .
21 g - 2 ~
u ] C - - N
1 —_— — 1 T, gpeeseessseeseea ]
u == N C ]
0: L1 L 1 1 | et | rl 11 1 | I;F: 0- L1 L PO Ll Sk sl el 1 1 i'_T_h_q
0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1
Z Z

e Non-prompt J/y yield in jets: PYTHIA captures the

general z trend
e PYTHIA possibly reproduces b hadron production in jets
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Prompt J/y 1n Jets as function of z
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e Prompt J/y yield in jets: at odds with PYTHIA predictions
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Fraction of J/y produced within a jet
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e Prompt and non-prompt J/ys production in jets is underpredicted by
PYTHIA
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D% meson analysis strategy

1. Find D meson candidates within the jet cones
2. Subtract D-jet background via event mixing (critical to HI!)
3. Apply corrections for detector effects
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Results: the DO 1n jets
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e Radial distribution of D9 in jets from pp collisions is captured by
PYTHIA simulation. Possible tensions at lower p-.
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Results: the DO 1n jets

Low p1 DO° High pt D¢
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First measurement of DO production in jets at the LHC:

* High pr: consistent with vacuum reference
* Low pr: a hint of a shift away from the jet axis?
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J/y + jets in pp:

* charm production in jet needs further investigation
* both charm and bottom in jets are underpredicted by PYTHIA
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J/y + jets in pp:

* charm production in jet needs further investigation

* both charm and bottom in jets are underpredicted by PYTHIA
First measurement of D + jets in pp and PbPb collisions:

* new prospects for studies of heavy flavor in QGP

Tons of data on tape (2017/2018 run) we’ll work on going deeper!
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Event mixing technique
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DO and jets reconstruction and selections
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¢ Gluons and Light Quarks:

— dominant contributions to charged
hadrons

— strongest suppression at
intermediate p

¢ Charm:

— assessed through prompt DO

— similar suppression level with light
hadrons

¢ Beauty:
—non-prompt J/'¥, B*mesons
— less suppressed at intermediate p
— at high p; parton mass seems no

longer important
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DO and jets reconstruction and selections

Jet-triggered events in pp (27.4 pb') and PbPb (404 ub) collisions
at Vsnn = 5.02 TeV collected in 2015 with the CMS detector
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DO — KT
DO vertex reconstruction
pairing two tracks
kinematic fitter
Topological selections
Pointing angle (a)
3D decay length (do)
normalized by its error
Secondary vertex prob
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Two pr bins
4 < ptP <20 GeV
ptP > 20 GeV
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Background subtraction

404 pub” (5.02 TeV PbPb)
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Results: the D meson 1n jets

High pr: consistent with the vacuum reference;
Low pr: a hint that D mesons are pushed away from the jet axis.

Constraint on the diffusion effect and multi-scattering.
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