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• Introduction

• Selected topics: (Chinese group contributions)
• ℬ(𝐵𝑐

+ → 𝐽/𝜓𝐾+)/ℬ(𝐵𝑐
+ → 𝐽/𝜓π+)

• 𝐵𝑐
+ → 𝐽/𝜓𝐷(∗)𝐾(∗)

• Summary
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Introduction

• 𝐵𝑐
+ meson discovered by CDF in 1998 
• With only ~10 decay channels are currently known

• The measured mass has larger uncertainty compared with that of other B 
meson: 6275.1±1.0 MeV 

• 𝐵𝑐
+ meson is the ground state of the ( 𝑏𝑐) bound state

• 𝐵𝑐
+ has a much shorter lifetime than other B mesons 

• Heavy quark-antiquark pair of different flavours: unique state in the 
Standard Model 

• Great potential for the LHC, especially the LHCb experiment 

Phys. Rev. Lett. 81, 2432 (1998)
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PDG2016

http://journals.aps.org/prl/abstract/10.1103/PhysRevLett.81.2432
http://pdg.lbl.gov/2016/tables/rpp2016-tab-mesons-bottom-charm.pdf


LHCb detector
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𝓑(𝑩𝒄
+ → 𝑱/𝝍𝑲+)/𝓑(𝑩𝒄

+ → 𝑱/𝝍𝝅+)
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• Kaon channel is Cabibbo suppressed channel, naïve estimate is 𝑅𝑘 =
ℬ(𝐵𝑐

+→𝐽/𝜓𝐾+)

ℬ(𝐵𝑐
+→  𝐽 𝜓𝜋+)

≈
𝑉𝑢𝑠

𝑉𝑢𝑑

2

× 𝑔2

• Test of theoretical models: 
• 𝑅𝐾 (0.052 – 0.096)

VusVud



𝓑(𝑩𝒄
+ → 𝑱/𝝍𝑲+)/𝓑(𝑩𝒄

+ → 𝑱/𝝍𝝅+) @LHCb

• Update results with entire 7+8 TeV data
• Previous analysis with 1 fb-1 data, limited by statistics uncertainty 

• More powerful variable used in TMVA to suppress background

• 𝐵𝑐
+ lifetime alignment
• With latest LHCb measurement: 𝜏 = 509 ± 8 ± 12 fs, to reduce systematic 

uncertainty 
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Signal yields
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954 ± 3666 ± 10

2253 ± 53133 ± 14

𝟐𝟎𝟏𝟏

𝟐𝟎𝟏𝟐

𝑴(𝑱/𝝍𝑲+)[MeV/𝒄𝟐]

𝟐𝟎𝟏𝟏

𝟐𝟎𝟏𝟐

𝑴(𝑱/𝝍𝑲+)[MeV/𝒄𝟐]

𝑴(𝑱/𝝍𝝅+)[MeV/𝒄𝟐]

𝑴(𝑱/𝝍𝝅+)[MeV/𝒄𝟐]



Results 

•
𝓑 𝑩𝒄

+→𝑱/𝝍𝑲+

𝓑(𝑩𝒄
+→𝑱/𝝍𝝅+)

= 𝟎. 𝟎𝟕𝟕 ± 𝟎. 𝟎𝟎𝟕(𝒔𝒕𝒂𝒕) ± 𝟎. 𝟎𝟎𝟐(𝒔𝒚𝒔𝒕)

• Consistent with previous LHCb results:

•
𝓑 𝑩𝒄

+→𝑱/𝝍𝑲+

𝓑(𝑩𝒄
+→𝑱/𝝍𝝅+)

= 𝟎. 𝟎𝟔𝟗 ± 𝟎. 𝟎𝟏𝟗(𝐬𝐭𝐚𝐭) ± 𝟎. 𝟎𝟎𝟓(𝐬𝐲𝐬𝐭)

• The results can be used to distinguish the different theoretical models 
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𝑩𝒄
+ → 𝑱/𝝍𝑫(∗)𝑲(∗)

• 𝐵𝑐 triply charmed decay:  𝑏 → 𝑐  𝑐  𝑠 + annihilation contribution

• Search for 𝐽/𝜓𝐷0𝐾+, 𝐽/𝜓𝐷∗0𝐾+, 𝐽/𝜓𝐷+𝐾∗0, 𝐽/𝜓𝐷∗+𝐾∗0

• 𝐽/𝜓 → 𝜇+𝜇−

• 𝐷0 → 𝐾−𝜋+, 𝐷0 → 𝐾−𝜋+𝜋−𝜋+ in 𝐽/𝜓𝐷(∗)0𝐾+ measurement 

• 𝐷+ → 𝐾−𝜋+𝜋−

• 𝐷0 → 𝐾−𝜋+ in other mode searches 
• 𝐷∗0 and 𝐷∗+ are partial reconstructed
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Results
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𝐵𝑐
+ → 𝐽/𝜓𝐷0𝐾+: 6.3 σ𝐵𝑐

+ → 𝐽/𝜓𝐷∗0𝐾+: 10.3 σ

𝐵𝑐
+ → 𝐽/𝜓𝐷∗+𝐾∗0, 4.0 σ 𝐵𝑐

+ → 𝐽/𝜓𝐷+𝐾∗0, 4.4 σ



𝑫𝑺𝑱 spectrum in Bc decays

• Interesting to study excited 𝐷𝑆𝐽
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𝑩𝒄
+ → 𝑱/𝝍𝑫𝟎𝑲+ 𝑩𝒄

+ → 𝑱/𝝍𝑫∗𝟎𝑲+

Where 𝑫∗𝟎 → 𝑫𝟎𝜸, 𝑫𝟎𝝅𝟎



𝑩𝒄
+ mass measurement 

• With channel 𝐵𝑐
+ → 𝐽/𝜓𝐷0(→ 𝐾−𝜋+)𝐾±+

• 6274.28±1.40(stat.)±0.32(syst.) MeV/c2
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Conclusion

• For 𝐵𝑐
+ measurement, LHCb achieved the world best measurement of

• Production cross section

• Mass

• Lifetime

• In the LHCb Run-II, with increasing luminosity, enhanced production 
cross section
• Precision measurement of 𝐵𝑐

+ meson

• Yielding to new exciting results: excited states
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Backup
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