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Introduction



BY/B* ratio: strangeness enhancement

Double ratio, 2015 data

28pb™ (pp) +351ub™ (PPH) 5.02TeV  + Enhanced strangeness predicted for

-£cms B o p; < 15GeV in deconfined medium
F Raa/ Raa [Phys.Lett.B 595 (2004) 202-208,
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BY/B* analysis



BY/B* event selection

BT — JAKT — p putK*
BY —s J/ip$(1020) — KK
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Cut optimization

- Maximize the discriminating power by training a machine
learning algorithm in the multi-dimensional parameter

space.
Decision Tree (BDT):

* Select on each variable sequentially in a tree structure




Cut optimization

- Maximize the discriminating power by training a machine
learning algorithm in the multi-dimensional parameter

space.
Decision Tree (BDT):

* Select on each variable sequentially in a tree structure

- Training samples: signal MC vs side-band data



BY/B* Yield extraction
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- First 50+ observation of B? in PbPb collision
- B* peaking background:
Partially reconstructed B decay (e.g. B — J/a(K* — Kt7™)
- misidentified 7 in BT — J/ipn™



Efficiency correction
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- But p, is correlated with y

- = Take p,, y distribution from data
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Efficiency correction

. __ N ofreco
Ideally, e = Frorgen

- But p, distribution depends on MC model

- = Take p; distribution from data e = Zf\io %’;Tgm
- But p, is correlated with y

- = Take p,, y distribution from data

i

I g y)ng () (y)
= 2 T oW

,J

* Bute, ;(pr,y) is too different from normal distribution
- Use inverse efﬁciency

n,;(pr)n;(y)
e Z nj<y>




B2 and B* yields

effective
nucleon
luminosity

yield vs pp yield vs centrality
CMs PbPb 5.02 TeV (1.7 nb’) CMS PbPb 5.02 TeV (1.7 nb’)
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+ Enhanced yields in PbPb at low p, and high centrality

Dominant uncertainty:
Data/MC disagreement on selection variables (BDT score)
- Tracking efficiency



BY/B* yield ratio

BY/B* vs p; BY/B™ vs centrality
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* Compatible with PbPb recombination

models

Compatible with pp data

both plots: PLB 829 (2022) 137062

Indicate higher B¢/B™ ratio in
central events but not significant



BY/B* yield ratio compared with charm
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- Similar magnitudes of D,/D° and B?/B*



Updated B?/B™ ratio with the 2018 CMS data

CMs PbPb 5.02 TeV (1.7 nb)

- First observation of BY > 55 in PbPb collision o
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- Update with 2017 pp data at the LHC coming so9n
— R,, measurement

- New PbPb run at the end of this year

¥ The MIT group's work was supported by US DOE-NP

L Ll
10 15 20 25 30 35 40 45 5
p, (GeVic)

829 (2022) 137062



Backup




Muon selection for B*/B?

- p¥ > 3.5 for |pt| < 1.2

- pt > 1.5for2.1 < ¢ < 2.4

- pt > (5.47 — 1.89|n#|) for 1.2 < |np#| < 2.1
* m,—,+ inJApor ¢ range

- Probability of 2 fitted to a common vertex
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Systematic uncertainty for B*/B?

- Due to fit modeling
- Signal variation: 3-Gaussian, 10% variation of its width,
fixing common mean to MC

- Background variation: low-order polynomial for
combinatorial background

- Estimated with squared sum of maximum variations
- Due to limited MC sample size

- 1000 generated « x € 2D maps
- Estimated with the width of the 1/ (« x ¢)

- Due to data/MC discrepancy

- Data/MC ratio from sPlot method are used to re-weight the
MC distribution

n



BY/B* systematic uncertainty

B* B!

Centrality class 0-30% 30-90% 0-90%  0-30% 30-90% 0-90%
Muon efficiency SV e v o e i

—3.8 -3.8 -3.8 —49 —4.2 —4.7
Data/MC agreement 13 8.0 12 il 87 82
MC sample size 3.2 2.2 2.4 6.6 2.3 44
Fit modeling 25 2.8 2.6 2.5 32 2.3
Tracking efficiency 5.0 5.0 5.0 10 10 10
Tan 2.0 3.6 22 2.0 3.6 22
Ny 1.3 1.3 13 13 1.3 1.3
Branching fraction 2.9 75

- Data/MC disagreement from reweighted a x e using the
sPlot method
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B2/B* production yield calculation

LAN 1 Ny < 1 >
Taadp,  2BNygTaa Ap; a(pr,y) x e(pr,y)

-+ 1/2: raw yield measured with particles and antiparticles
« Tyu=(5.6+0.2)mb "
- Acceptance and efficiency corrected using a fine (p;,y) 2D map

- Efficiency map corrected by data/MC scale factors with
tag-and-probe (with J/i)
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