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Motivation of the analysis

b-quarks produced in high energy pp collisions can be used to test pQCD
calculations as they are produced in hard scattering processes

In heavy-ion collisions, they are subject to final state interactions with the
hot and dense medium

So, combined with light quarks, they allow the study of flavor dependence
of in-medium interactions via the measurement of B-meson

In PbPb collisions at 2.76 TeV, b-quark energy suppression was measured via non-

prompt JAp
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Heavy quarks in pPb collisions

« pPb data is an essential reference in order to measure initial state
modification of heavy quark production and cold nuclear matter
effects

* First measurement of (exclusive!) B-meson production in pPb

collisions at LHC
J. Phys. G 39 (2012) 015010
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CMS detector
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* Good momentum resolution provided by inner tracker
Muon identification via muon systems -
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Information for pPb collision analysis

CMS pPb collision data recorded in 2013
— LHC delivered 4 TeV (p) and 1.58 TeV/nucleon (Pb) beam
— Integrated luminosity : 34.8+1.2 nb™"

— Rapidity boosted to proton going side(forward) by 0.465 in
lab frame

B*, BY, B, trio is measured via JAp decay channels

Kinematic range covered
— p;:10-60 GeV/c
— rapidity : |youl<1.93

B* stands for both signs of charged B mesons from now on
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B meson decay channels

* B-meson reconstructed by
combination of
— JAhp (decay to muon pair)
— tracks (charged pion or kaon)
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Reconstruction of B mesons

charged track —

B+ candidate

JIp candidate
muon

- B* : Jhp + 1 track (kaon)

» Charged tracks and muons are reconstructed within |n| < 2.4
« Trigger on single muon p; > 3 GeV/c
* Assigned the mass of kaon or pion to charged track
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Reconstruction of B mesons

muon JIp candidate
muon
B?, B, candidate
charged track intermediate state
candidate
charged track K*® for B¢ for B,
« BO : Jp + 2 tracks (kaon + pion)
+ B, : Jhp + 2 tracks (kaon + kaon)

» Charged tracks and muons are reconstructed within |n| < 2.4
« Trigger on single muon p; > 3 GeV/c
* Assigned the mass of kaon or pion to charged track
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Invariant mass spectra and

signal extraction performance
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Signal extraction 1 — B*
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Signal extraction 2 — B

120
_ CMS Preliminary  pPb \s,=5.02 TeV
100 10<p<15 GeV/c L =34.8 nb’
-y 1<1.93
. r CM 0
<ok —e- Data B
O :
S 80— Fit
%’ i i Signal
c + |y Combinatorial
® 60 B—Jiyp X
S~~~
n
Q
T 40
LI
0?1 L{IJJ\«?{$\}X§;L>§>§3\&i\\>&1‘é/ pes ST ST AR IRNENTE WA
51 52 53 54 55 56 57 58 59
M, (GeV/c?)

cMS, | _
Zg Hyunchul Kim 11

» Signal : double
Gaussian

« Background

— Combinatorial
background
1st-order polynomial

Peaking structure
B -> JAhp track +
track
B -> Jhp + phi
meson (kaon
misidentified as

pion)
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Signal extraction 2 — BY

Lower mass peak due to B, background
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Signal extraction 3 — B,
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Acceptance and efficiency

« Raw yields are corrected for acceptance and efficiency

Acceptance Efficiency
1 _4 _I T 1T | L | L | T T 1T | L | L | T TT I_ 1 .4 _I TTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTT I_
" CMS Preliminary pPb {5,,=5.02 TeV | - CMS Preliminary pPb s=5.02 TeV 1
1ol ] 1ol PYTHIA+EvtiGen+PHOTOS ]
- PYTHIA+EviGen+PHOTOS i " HIJING minbias embedded :
1 . 1- eB' -
: ; i . eB° i
8 T i > [ eB i
c0.8 [ - Q0.8 s -
S L t | C L i
g o [ i
= | B i 2
80 6 B * | + | = 0 6_ |
b — 7 hTRAYE —o— ]
<(EJ - ¢_¢__+_ - Ll - o —0—0— o -
= —o— g* e - e
- - . - - =
02 - oB® - 02— ® ¢ -
- —o— B ] - §
i . ]
O éE%‘E‘ L 111 | [ | | L1 | L1 | L1 Sl | |_ _I 111 | 111 | L1l | 1111 | 1111 | L1l | L1l | 1111 | 1111 | 111 I_
0 10 20 30 40 50 60 70 90 15 20 25 30 35 40 45 50 55 60
p, (GeV/c) p. (GeVic)

== 4

cms, _ A
zg Hyunchul Kim 14 Quark Matter 2014, Darmstadt 3

g




Results
1. Differential cross-section

2. Nuclear modification factor
3. Forward-to-backward ratio
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Differential cross-section
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* pp reference : FONLL expectation is used
— agreement with CDF and CMS(ATLAS) data

http://www.lpthe.jussieu.fr/~cacciari/fonll/fonliform.htmi
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Nuclear modification factor : R_,FONL
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* R A"ONH-is compatible with unity within given
uncertalntles for all three B-mesons
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Rapidity dependence

« Rapidity dependence of B* production
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Rapidity dependence

 Forward-to-backward
ratio Rgg Is unity within

large uncertainties.

Y
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* In PbPb collisions, b-quark energy loss is measured

« Open beauty (B*, B® and B,) are measured for the first
time in heavy-ion collisions at LHC

 Nuclear modification factor calculated based on
FONLL expectation is consistent with unity within
uncertainties

* No significant modification is observed in forward-to-
backward symmetry of charged B yield

poster by Gian Michele on Tuesday

Thank you for your attention
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Prompt, non-prompt J/p signal extraction

Inclusive J/yp

Non-Prompt J/p
Prompt JAy from B decays

« Reconstruct p*u~ vertex o {EER r1ev e
+ Separation of prompt and - ""my
non-prompt J/ ¢ e
— by 2D simultaneous fit of y*y~ mass f
and pseudo-proper decay length " b 1 +
0570 = Lay My g N = b wwmﬁu ol B 1\ { i
P |_Xy lyy [Mmm]
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Source of peaking background

e B
— lower mass : B+ decays JAp + resonant meson decayed
to kaon + X
— B+ mass : B+ decays J/ip + pion misidentified as kaon
e BO
— B decayed to Jhp + track + track
* (ex. BO->Jhp K(1270)°, B*->Jhp K(1270)*)
— B.9->Jhp ¢ (K misidentified as =), B®-> Jhp K* -
— B* decays Jhp + X
+ B0
— no peaking structure
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Summary of optimal cuts

and resonant meson (unit : GeV/c?)

Variable for B-meson selection B* BY B,

w2 confidence level of B vertex fit >0.013 |>0.16 |>0.037
distance between the primary and the B- >3.4 >4.2 >3.4
decay vertices

cosine value of angle between the >-0.35 [>0.75 [>0.26
displacement and the momentum of the B-

meson in the transverse plane

difference of the mass between track-pair <0.23 |<0.016
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Supporting material for pp reference

Data agrees with the FONLL expectation at 1.96(p-
pbar, CDF) and 7 TeV(p-p, ATLAS,CMS)

Expect the same agreement at 5TeV collision also
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