Recent Heavy Flavor
Results In CMS

Nanjing Normal University & Tsinghua University

/Zhang Jingging



Contents

* HF studies in CMS China institutions

* HF result in combination of ATLAS, CMS & LHCDb

* LHC combination of the B&) — utu~ measurements

* Latest HF results in CMS
e Observation of B® - Y (2S)Kdn*n~ & B - Y (2S)KJ
« Angular analysis of BT - K**u*u~
* Observation of triple J /1 production

2021/11/25-2021/11/28 CLHCP2021



HF studies In CMS China institutions

* Several topics on going iIn CMS China institutions

* PKU:
e Study of BY > K*u*u=,B% » K*%utu~

* NNU, THU and Fudan

* Threshold structures in J /Y] /W, ]/ (2S), J/PY,YY
* Search for n, = J/YJ /Y (Gao Xuyang, Nov. 25)

 Study of BY - J/YpK™



Combination of the ATLAS, CMS
and LHCb results on Bggy = ptp~

* Bsy = utp: Sensitive to new physics
* SM predication: B(BY - utu™) = (3.66 + 0.14) x 107°
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Combination of the ATLAS, CI\/IS
and LHCb results on B(S) T
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* B(BY - utp~) =(2.8%38) x107°

« B(B® - u*u™) = (=1.9 + 1.6) x 1010
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Combined BF of By = ptp~

e Combined BF:

B(BY - ptu™) =

(2.69793%) x 1077
B(B® - u*tu™) =(0.6 £ 0.7) x 10710

* Ratio of B » uTu~ and B —» utu-

R = 0.021

+0.030
—0.025"

T ATLAS CMS LHCDb - Summer 2020

0.5F

BB’ — ) (107)

Y //
O . 4 —_1/ /
L/

P

’/
// f/

T

-~ Prellmmary
2011 - 2016 data

I ——

T
N

- CMS
---LHCb

\\_ — Combined ¥

ATLAS

4
B(B) — pu) (107)

b6 ATLAS CMS LHCb Summer 2020

R < 0.052 (0.060) at 90% (95%) CL.

0.5F
04F

0.3F

BB — ptu) (107%)

02 F

0.1F

I
Prellmmary

2011 - 2016 data

llJLllLllLllL

JLllllJllJ

lJlll

Lo

4
BB, — pw) (107

2021/11/2f

ATLAS-CONF-2020-049, CMS PAS BPH-20-003,

LHCb-CONF-2020-002

\./LhJ_l



Combined lifetime of B —» utu~

» Combined effective lifetime: Tgo_,,+,- = 1.9153] ps.

6c CMS LHCb Summer 2020
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HF results from CMS



Observation of B® - Yp(2S)Kdntn~™ & B - Y (25)KJ

* Signal yields
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* Relative branching fraction measurement
fs _ fs BBI—=9(29)K]) o
R, A B(BY = p(25)KY) = (0.69 £ 0.14 (stat) £ 0.02 (syst) ) %,
_ BB’ = p(2S)KintnT) .
Ryt - = BB = p(B)KY) (48.0 4 1.3 (stat) £ 3.2 (syst)) %.
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Angular analysis of the decay BY - K*Tu™

e BY » KM* [+~ sensitive to new physics

« Angular analysis of B = K*I*1™: 3.10 deviation
from SM In some result | PrRL126.161802(2021)

) B(B*>KWputyu~) -
. R(K( )) — 55T oKTeTeo) 3.1(2.3)0 deviation

from SM arxiv:2103.11769
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Angular analysis of the decay BY - K*Tu*u~

* Arp: Forward-backward asymmetry of the muon
 F;: Longitudinal polarization fraction of the K**
* Performed in g regions: [1, 8.68], [10.09, 12.86], [14.18, 19] GeV?
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O angle between K2 and direction opposite to B, in K** rest frame
6,: angle between u* and direction opposite to B*, in u*u~ rest frame
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Angular analysis of the decay BY = K*Tu*u~

3D fit in [4.7, 5.8] GeV of all three g* regions
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Angular analysis of the decay BT - K* u*u

* Measured Agg and F}

* Arp: Forward-backward asymmetry of the muon
* F;: Longitudinal polarization fraction of the K**
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Observation of triple J /Y production

* Multi-parton hard scattering at high pt/M Is useful to probe
parton features/characteristics of the proton

* Single Parton Scattering, Double Parton Scattering

* — Studied in experiments and theory

* Triple Parton Scattering — predicted in theoretical study

u : N ibutions:
Phys. Rev. Lett. 122, 192002 (2019) | "o onprompt conubutons
Huasheng Shao, Yujie Zhang D Fom

2plnp 1
Ysps

Feynman diagram
of triple J/psi
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Events / 50 MeV

Observation of triple J /Y production

o N3]/7~/) — 5+

79, Significance >50

. Productlon from: SPS (~6%), DPS (~74%),
and TPS (~20%, first observation in experiment)

* o(pp = J /DI /D] [¥X) = 2725155 (stat) £ 17(syst)fb
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Observation of triple J /Y production

v'Observation of 3] /Y production (first time) at CMS
* New approach to study TPS/DPS

* Opportunity to explore possible structures in
2] /W, 3] /Y final states in future

* Study using 2J /Y, ] /Yy (2S) ongoing at CMS
- Gu Jinjing’s talk on Nov. 25



summary

* Several HF topics on going Iin different China
Institutions iIn CMS

 Recent HF results at CMS and a combined result
are presented

Thanks



