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e Flexible triggers

e Large silicon tracker
e Strong magnetic field
e Broad acceptance

e Superb muon systems(CMS parameters,
ATLAS similar)

e Three differentdevices, coverage up to |n|<2.4

e Dimuon massresolution ~0.6-1.5% (depending on |y|).
e Fake rate <0.1% for p1,K; <0.05% for proton.

e MVA-based ID for B— pfu~ analysis.

e Complementary to LHCb
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Events/ 7 MeV
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Recent results on selected t.

Production Measurements

+ High precision tests of QCD; understand of evolution of heavy
quarks to mesons; reference for Heavy lon measurements

Rare Decay Studies

+ Decay mechanism; High precision tests of SM; Probe new
physics beyond SM

Disclaims

+ Not exclusive, due to time limitation

+ Selections may have personal biases

+ More results from ATLAS, CMS and LHCb can be found at:

e https://twiki.cern.ch/twiki/bin/view/AtlasPublic/BPhysPublicResults

e https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsBPH
e http://cern.ch/lhcbproject/Publications/LHCbProjectPublic/Summary all.html

+ Contributions from Chinese colleagues are labeled as
CMS-IHEP CMS-PKU LHCB-THU
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Prompt y(nS) production cross-

Measurements as a function of p; in four bins of
dimuon rapidity and integrated in rapidity (|y| < 1.2)

Prompt J/y and @(2S) cross sections up to p~100 GeV
PRL114 (2015) 191802
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Y(nS) production ratios vs mu
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Candidates / 50 MeV

L=20.7 b (8 TeV)

Y(1S) pair production@CM
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CMS measurement of 7TeV data

¢ Ag, Ay, Agp and Ain three different reference frames (HX, CS, PX)
for the J/y, @(2S), Y(1S), Y(2S) and Y(3S) mesons

+ As function of transverse momenta p; , and dimuon rapidity |y]|
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-0.5

CMS: Y(nS) polarization vs mult

The results do not show significant changes from low- to high-
multiplicity pp collisions,

large uncertainties preclude definite statements in the Y(2S)
and Y(3S) cases.

Analyses to be performed in pPb and PbPb, to understand
quarkonium suppression patterns in nuclear collisions.

Phys. Lett. B 761 (2016) 31
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J/yn*n candidates / 4 MeV

Candidates / 5 MeV
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B+ productlon at 13 Te
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FCNC processes b—>(X)p+kl' -
golden indirect probes of NP
clean exp signature; robust theory calc; high sensitivity

Effective theory: model independent descriptions
4G g

_ N Py C i=1,2 Tree
Het = — /2 waq Z\Cio7}+€i0i,+ Z AZ, Onp i=3-6,8 Gluon penguin.
t =T Photon penguin
Left handed Right handed, i=9.10 EW penguin
::i; suppressed i=S,P (Pseudo)scalar penguin

Differenct processes have sensitivities to different operators

Operator O; Bsd = Xsait "1t~ Bsg = ptpu~  Bsg — Xsa7
O7 ~ mp($.0"" br)F v v

Og ~ (517"b1)(£y,l) v

O10 ~ (519" b1 ) (l57,,0) v v

Os,p ~ (5b)s.p(€l)sp (v') v
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CMS: Phys. Rev. Lett. 111 (2013) 101804
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LHCb: Phys. Rev. Lett. 111 (2013) 101805

Simultaneous publication with LHCb
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2N CMS&LHCb “deep”_ combination
Y First observation of B,u*u-

CMS and LHCb (LHC run I)
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B(B® — ptu™) = (2.8 fg:g) % 10~9 (6.20 significance)

6(30 — putpT) = (3.9 f};i) x 10710 (3.00 significance)
R=0.14777¢  Also consistent with prediction

R= B(BO —>ut . )ASM/B(B? —>,u+‘,u_ )sMm = 0.0295 fgiggig.
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BR(B® = p*p-) < 4.2 x10-1° (at 95% CL)

compatibility of
simultaneous fit with
SM prediction:

p-value = 0.048 (2.0 0)

BR(B% — p*p’) = (0.9*"18)x10-?

-0.2

ATLAS new results -

CMS & LHCDb contours from
[Nature 522 (2015) 68-72]

ATLAS:Eur. Phys. J. C (2016) 76: 513
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B - K()u* y~ Decay P
K* b

K

u+

U rest frame

K™ rest frame

Complete description: 11 variables! Simplified description:

F; :Fraction of longitudinal polarization of the K*
Apg:Forward-backward asymmetry of the dilepton system

1 d°T 9 {2

T d cos O d cos 0,dq? _eT

3

F¢+ Ag COSHK] (1 — cos®6;)

Fs: fraction of S-wave (~few %) — + (1 —Fs) [QFL cos” Ok (1 — cos*0;)
As: interference amplitude 1
+ 5(1 — Fr)(1 — cos? O ) (1 + cos® 6))
Arz and F_ do wot depend own (f) 4
= ' —Arp(1 - cos? O) cos b
e-?‘\"-\c\eij V\an\\j constant, ax 3 FB( cos” Ok ) cos

2016/12/18 CLHCP2016 Dayong Wang 21



Comparison of results 7/8T

w C 2 1:
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“E 4 LHCb 0.4 + LHCb
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_0_6f_+BeIIe 0.8%— + Belle
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q° (GeV?) q° (GeV?)
w’; 12: +CMS (7, 8 TeV) CMS (25 fb_l) Phys. Lett. B 753, 424 (2016)
8 1o 4 LHCb
R e *BaBar: Phys. Rev. D 86 (2012) 032012,
2 8:_ +CDF *Belle: Phys. Rev. Lett. 103 (2009) 171801
§ 6f % { *CDF: Phys. Rev. Lett. 108 (2012) 081807
0+

%{ l{' + k k Phys. Rev. Lett. 106 (2011) 161801

*LHCb (3 fb~'): JHEP 08 (2013) 131

» ATLAS results were withdrawn
« CMS results with more angular
variables are coming CMS-PKU
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CMS BPH-15-002  3°

Aug.2016
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= —0.12 + 0.13 {s

A helicity frame

Helicity study of A, — JIp A"
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decays from LHC ex
¢ also see Jibo’s talk

Results of 13TeV are emerging

+ Excellent performance
¢ More to come from
Run-ll data

Chinese groups are
actively contributing

will continue in future =~

Summary

Many results on HF production
periments
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B8 Thank you!

Extra meterials...
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Recent results from _ATLA-
a partial list

Quarkonium xs@13 TeV(CMS) and non-prompt fraction (CMS & ATLAS)

b quark fragmentation f/f;(ATLAS)

Dependence of Y(nS) prod ratios on charged particle multiplicity@7 TeV(CMS)

B+ cross section and mass (CMS & ATLAS) 13TeV

Y(nS) polarization vs particle multiplicity(CMS)

Associated production of J/yv and Z (ATLAS &CMYS)

Study of B+ — J/ip D, ** (ATLAS)

Observation of B* — ¥ (25)¢pK* (CMS)

Observation and BF of A, — ¥(25) A (ATLAS)

Observation of Y(1S) pair production (CMS)

Helicity study of A, — J/ ¢ A decays (ATLAS & CMYS)

Search for X*(5568) — B, t* (CMS)

CP violation phase in B — J/i ¢ (ATLAS & CMS)

BY ->J/y £0(980) (CMS)

AI'y/T'y of theB0 — BObar system (ATLAS)

Search of B.—=u'n™ and B pu"u (ATLAS & CMS)

Angular analysis of B = K()p* p~ (CMS)
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Double Jpsi production@LHCb

»>Using ~279 pb~! dataat+/s = 13 TeV
>Fiducial region: 2 < y//¥ < 4.5, p,l],/lp <10 GeV/c

» Cut-based selection

» Efficiency estimated using simulation & data

»Signal yield obtained from simultaneous fit to the efficiency-corrected 2D
(M(ut u7), M(usps)) distribution
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»a(J /Y] /) =13.5 + 0.9(stat) + 0.8(syst) nb
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