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marvelous 
for HF 
studies 
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 The Beautiful Harvest of CMS
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CMS is complementary to LHCb

• Measured σ(pp→bbX) cross-section (at 7 TeV): 
• CMS (28.1 ± 2.4 ± 2.0 ± 3.1) µb (pT (B)>5 GeV and |η|<2.4)

• [Nucl.Phys. B864 (2012) 341-381] 
• LHCb (75.3 ± 5.4 ± 13.0) µb (2<η<6)

• [Phys.Rev.Lett.106:252001,2011]
• Each experiment: O(1010 )/fb bb pairs on tape 

• BaBar and Belle: data sample of ~109  B B   pairs.  
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Data Parking 

25
0 

Hz
DiJet20_MJJ650_Deta3.5_Ht120_VBF

 We don’t want CMS physicists to relax after 
summer 2013

  Keeping almost x2 of additional data that before 
was discarded!

 “Parked data”: to be reconstructed 2013.
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Selected topics with Recent Results 
from CMS-BPH

• Spectroscopy：Y(4140), CPV
• IHEP

• Production:  polar/prod xs, media
• PKU, IHEP

• Rare decays: B->mumu
• Property: b->sll angular analysis

• PKU

https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsBPH
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updated results

•       confirmed to be non 
zero 

• Very competitive 
determination 

• Good agreement with SM 
• Statistical uncertainties 

dominant

new
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 PKU
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Measuring J/ψandψ(2S) production Xsec. 
• Crystal Ball function for signal, Exponential function for background;

        J/ψ and ψ(2S) mass spectrum
 with standard cuts, in 12 < pTJ/ψ < 15GeV/c and 0.9<|yJ/ψ| < 1.2 (middle), 8.0< pTJ/ψ < 9.0GeV/c 

and |yJ/ψ| < 1.2 (right).

CMS dimuon mass spectrum
 (standard cuts)

Shuang Guo from PKU,
Presentation at HQL2010, Paris

CMS AN-2010/138,
CMS PAS BPH-10-002, 10-014，

EPJC 71,1575,2011， 
Phys.Rev.D83:112004,2011   
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PKU, PRL114 (2015) 191802

new
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Phys. Lett. B 743 (2015) 383

new
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Phys. Lett. B 743 (2015) 383

new
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  First separate measurement, in HI collisions, of the relative
 suppression of ϒ(2S) and ϒ(3S) excited states wrt to the ground state.
  Suppression pattern as expected in the sequential melting scenario.
  Double ratio indicates ϒ(2S) is ~ five times more suppressed than ϒ(1s).
  Measured centrality dependence of ϒ(1S) and ϒ(2S) RAA.  

PRL 109, 222301 (2012)
CMS-PAS HIN-12-007
CMS-PAS HIN-12-014

Quarkonia suppression in PbPb
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Excl B meson production in pPb

B mesons reco'd from collisions involving ions for 1st time
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           CMS can do it quite well

CMS: Phys. Rev. Lett. 111 (2013) 101804

LHCb:Phys. Rev. Lett. 111 (2013) 101805

First 
observation
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CMS&LHCb: "deep" combination

Nature 522, 68-72 (04 June 2015)

new
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Confidence intervals
Nature 522, 68-72 (04 June 2015)

Nature 522, 68-72 (04 June 2015)

new
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History: 30 years

Nature 522, 68-72 (04 June 2015)
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Future projection
• Extrapolations using Phase I/II detector setups and L1 triggers 
• Invariant mass resolution from full GEANT4 simulation 
• Restrict analysis to barrel region
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b->s mumu: indirect probe of NP
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B ➝ K(*)μ+ μ−
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B ➝ K(*)μ+ μ−
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Comparison: 7TeV results 

CMS uncertainties are better than CDF, 
Belle, BaBar but not as good as LHCb 
(LHCb statistics: ~1 fb−1)
CMS measurements are the second 
best
BaBar: Phys. Rev. D 79 (2009) 031102
Belle: Phys. Rev. Lett. 103 (2009) 171801
CDF: Phys. Rev. Lett. 108 (2012) 081807
LHCb: Phys. Rev. Lett. 108 (2012) 181806
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2012 Data Results 

new

CMS-BPH-13- 010
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Combined results 7/8TeV

The most 
precise 

results to 
date

new
sister anayses going 

on, PKU
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We are back and more robust

Updated
DAQ2
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Very first 13TeV data 
• data taken in 

2015.07.07-07.13, 
20~38pb-1 new
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13TeV Early Analyses
• The early analysis team was setup to take 

advantage of first Run II data and deliver fast 
physics results

• Focus on :
• – Inclusive b-hadron cross section measurement @13 TeV
• – Exclusive b-hadron cross section measurement @13 TeV
• – S-wave quarkonia cross section measurement @13 TeV

• Exploit the “low-PU” run unprescaled single-muon 
trigger to perform these measurements down to 
zero  pT

keep tuned
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Thanks for your attention

extra slides...
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Other inputs to the toy experiments: 
3000fb- 1

These are the details of the extrapolations made in order to find the 
inputs to the toy experiments for the Phase- 2 3000 fb–1 scenario:  

Barrel only (muon |η| < 1.4)

Muon efficiency & fate rate: the same as 8 TeV analysis

Uncertainty on B+ normalization channel: 3%

Uncertainty of the peaking backgrounds: 10%

Uncertainty of the semileptonic backgrounds: 20%

Uncertainty of the fs/fu ratio: 5%

Trigger & PU performance: 

35% reduction of efficiency on signal and normalization channel

30% reduction of efficiency on backgrounds

As written in slide 4, in addition to these extrapolations, the invariant 
mass resolution coming from the full Geant4 simulation of the Phase- 2 
CMS detector is used (≈ 28 MeV)

CMS BPH ECFA Slides
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Multiple analyses and joint 
measurements

 FCNC process b->sl+l- to probe  NP: BR
 resonance search & studies
 Angular measurement: FL, AFB
 Isospin asymmetry AI
 CP asymmetry ACP

 Majorana neutrino study with conjugate channel: K-mu+mu+
 Rk measurement 


