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MC doesn’t perfectly describe photon reconstruction and selection 

Choose two convenient B-meson decay modes to study photon reconstruction  
and selection efficiency B+→ J/Ѱ K⁺ and B+→ J/Ѱ K*⁺(K⁺π0): 

- large signal yields 
- similar topology (final states differ only by presence of π0(𝛄𝛄)) 

- known ratio of branching fractions  

- obtain correction factor to π0 and 𝛄 reconstruction and selection efficiency 
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Study of π0/𝛄 reconstruction efficiency 
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Study of π0/𝛄 reconstruction efficiency 

B+→ J/Ѱ K*⁺(K⁺π0)B+→ J/Ѱ K⁺
MC(B+→ J/Ѱ K⁺) MC(B+→ J/Ѱ K*⁺(K⁺π0))

B+→ J/Ѱ K⁺ B+→ J/Ѱ K*⁺(K⁺π0)

Correction factors are obtained separately  
for 2011 and 2012 data  

due to different conditions of the data-taking
Efficiency are obtained from simulation

List of contributions to systematic uncertainty  
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Study of π0/𝛄 reconstruction efficiency 
Correction factor for 2011 and 2012 data

ηπ° = (η𝛄)2 leads to:

[CERN-LHCb-PROC-2015-009] 
(2 citations)

[LHCb-INT-2014-045]

[Calo Objects meeting 7 November 2k14]

[LHCb Calorimeter meeting 10 September 2k14]

[Calo Objects meeting 9 July 2k14]

http://inspirehep.net/record/1369337/?ln=eng
https://cds.cern.ch/record/1968988?ln=ru
https://indico.cern.ch/event/350133/contribution/1/attachments/691857/950107/sreda.pdf
https://indico.cern.ch/event/337796/contribution/6/attachments/661395/909116/sreda.pdf
https://indico.cern.ch/event/325314/contribution/5/attachments/631053/868437/govorkova.pdf
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Observation of the Bc ➞ J/Ѱ ρ+

Katya Govorkova
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What have been cross-checked:
• BDTG selection applied to another decay channel 
• check if background can affect sigma in data 
• potential contributions to Bc⁺ → J/Ѱ ρ⁺ signal 
• dependence of MC resolution on  PT(π°)  
• check sigmas without Decay Tree Fitter
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MC DATA

BDTG selection
J/Ѱ, π° and PV constraints  
applied for Bc-candidates

MC DATA

N 9862 ± 119 138 ± 24

m [MeV/c2] 6274 ±1 6276 ± 4

σ [MeV/c2] 39 ± 2 20 ± 4

Double-sided Crystal Ball for signal fit 
(tail parameters fixed on MC)

Sigma in MC is twice  
as large as in data 

[Report at B and Bc meeting 5 August 2015]

Only ≈ 20  Bc-meson decays are currently known 
Branching fractions are predicted with factorisation  

approach [A. Likhoded A. Luchinsky]

https://indico.cern.ch/event/404622/
http://arxiv.org/abs/0910.3089
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Search for Xb0 →𝚼(1S) ω and 𝚼(nS)→𝚼(1S) η (η′)

Katya Govorkova

• Search for exotic states Xb0(10610) and Xb0(10650) 
in 𝚼(1S) ω final state [M.Karliner]

• Search for 𝚼(nS) → 𝚼(1S)η, since it is known and  
    convenient normalisation channel for exotic states
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m(𝚼(1S) η) - m(𝚼(1S)) + mPDG(𝚼(1S))

𝚼(4S)
η → 𝛄𝛄

𝚼(2S)

m(𝚼(1S) η) - m(𝚼(1S)) + mPDG(𝚼(1S))

η → 𝛄𝛄

[B and Bc meeting 23 September 2015]

[Update at tomorrows Exotic Onia meeting]
Search for: 

Xb0 → 𝚼(1S) ω 
𝚼(nS) → 𝚼(1S) η 

Search for: 
Xb0 → 𝚼(nS) ω 

𝚼(nS) → 𝚼(nS) η 
𝚼(nS) → 𝚼(nS) η′

extended to

http://www.epj-conferences.org/articles/epjconf/pdf/2014/08/epjconf_icnfp2013_00065.pdf
https://indico.cern.ch/event/351132/contribution/1/attachments/1158830/1667465/BandQ_Upsilon_Govorkova_23.09.15.pdf
https://indico.cern.ch/event/513200/
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Signal from B⁺ → J/Ѱ π⁺π⁺π⁺πˉπˉ is observed for the first time 
Evidence of the Bc⁺ → J/Ѱ π⁺π⁺π⁺πˉπˉ [JHEP 05 (2014) 148]

Both resonant and non resonant mode are studied: 
B⁺ → J/Ѱ π⁺π⁺π⁺πˉπˉ and B⁺ → Ѱ(2S)(→J/Ѱ π⁺πˉ)π⁺π⁺πˉ

Observation of the B⁺ → J/Ѱ π⁺π⁺π⁺πˉπˉ decay
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N = 139 ± 18  
m = 5278 ± 1 
σ = 6.4 ± 0.8  

m(J/Ѱ π⁺π⁺π⁺πˉπˉ)

with PV constraint and J/ Ѱ mass-constraint 

All possible J/Ѱ π⁺πˉ  
combinations after sPlot 

Fit function: Double-sided CB for signal (tails fixed from MC)+Constant

Sum of all possible J/Ѱ π⁺πˉ combinations after sPlot 

m(J/Ѱ π⁺πˉ)

m(Ѱ(2S)) 
after sPlot

N = 68 ± 9 
m = 3685.5 ± 0.3 
σ = 2.0 ± 0.3  
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http://link.springer.com/article/10.1007/JHEP05(2014)148
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N = 58 ± 9  
m = 5278 ± 1 
σ = 6 ± 1  

At least one of six possible J/Ѱ π⁺πˉ combinations:  
m(J/Ѱ π⁺πˉ) is in ±6 MeV/c2 of Ѱ(2S) mass

N Ѱ(2S) from sPlot = 68 ± 9 
in agreement

with PV constraint and J/ Ѱ mass-constraint 

resonant

m(J/Ѱ π⁺π⁺π⁺πˉπˉ)

Katya Govorkova

Observation of the B⁺ → J/Ѱ π⁺π⁺π⁺πˉπˉ decay
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Fit function: Double-sided CB for signal (tails fixed from MC)+Constant

Normalisation channel:  B⁺ → Ѱ(2S) (J/Ѱ π⁺πˉ) K⁺
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Observation of the B⁺ → J/Ѱ π⁺π⁺π⁺πˉπˉ decay

MC: BC_VHAD model for B⁺ → J/Ѱπ⁺π⁺π⁺πˉπˉ  
(cross-check simple Phase Space model)

Data (sPlot) vs MC BC_VHAD vs MC PHSP

Phase space model 
multiplied by 2nd order 

polynomial and 
relativistic Breit-Wigner 

M = 770 MeV/c2 
Г = 150  MeV/c2

Take into account both efficiencies,  
calculated for the pure non-resonant and resonant decays:
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Observation of the B⁺ → J/Ѱ π⁺π⁺π⁺πˉπˉ decay

[B2CC meeting 21 January]

[B2CC meeting 17 March]

List of contributions to systematic uncertainty  

Results:

https://indico.cern.ch/event/485418/
https://indico.cern.ch/event/508903/
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Calo-liaison for BandQ WG
since February 2016

[BandQ Calo-liaison report 10 February]

[BandQ Calo-liaison report 16 March]

[Calo Objects in the B&Q analyses 3 March]

[Exotic Onia Meeting 23 March]

Small updates about CaloObjects news at BandQ meetingsDuty:

Reports at CaloObjects meetings about BandQ analyses

Extra tasks  
(for instance: compare 𝝌c1,2 ➞ J/Ѱ 𝛄  

for S20 vs. S21)
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https://indico.cern.ch/event/482759/contribution/2/attachments/1225971/1794684/BQCALO.pdf
https://indico.cern.ch/event/487661/session/0/contribution/6/attachments/1244195/1831456/BQCALO_16_03.pdf
https://indico.cern.ch/event/502405/contribution/1/0/attachments/1238087/1818975/CalObjects_in_BQ.pdf
https://indico.cern.ch/event/489139/contribution/4/attachments/1248174/1839217/BQ_Chic_to_Jpsi_gamma.pdf
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Listening Skills Level Your Performance

Listening High

Test takers who receive a score at the HIGH level, as you did, typically understand conversations and lectures in 
English that present a wide range of listening demands. These demands can include difficult vocabulary 
(uncommon terms, or colloquial or figurative language), complex grammatical structures, abstract or complex 
ideas, and/or making sense of unexpected or seemingly contradictory information.

When listening to lectures and conversations like these, test takers at the HIGH level typically can

• understand main ideas and important details, whether they are stated or implied;
• distinguish more important ideas from less important ones;
• understand how information is being used (for example, to provide evidence for a claim or describe a 

step in a complex process);
• recognize how pieces of information are connected (for example, in a cause-and-effect relationship);
• understand many different ways that speakers use language for purposes other than to give information 

(for example, to emphasize a point, express agreement or disagreement, or convey intentions indirectly); 
and

• synthesize information, even when it is not presented in sequence, and make correct inferences on the 
basis of that information.

Reading Skills Level Your Performance

Reading High

Test takers who receive a score at the HIGH level, as you did, typically understand academic texts in English that 
require a wide range of reading abilities regardless of the difficulty of the texts.

Test takers who score at the HIGH level, typically

• have a very good command of academic vocabulary and grammatical structure;
• can understand and connect information, make appropriate inferences, and synthesize ideas, even when 

the text is conceptually dense and the language is complex;
• can recognize the expository organization of a text and the role that specific information serves within the 

larger text, even when the text is conceptually dense; and
• can abstract major ideas from a text, even when the text is conceptually dense and contains complex 

language.

TOEFL iBT Scaled Scores
Reading 23
Listening 28
Speaking 27
Writing 22

Total Score 100
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1. Study of π0/γ reconstruction efficiency at the LHCb experiment, 13-th 
Kurchatov Young Scientist School, Moscow, Russia  

(Diploma for the best talk)  

2. Study of π0/γ reconstruction efficiency at the LHCb experiment, Young 
Scientist Conference, ITEP, Moscow, Russia  

3. Study of π0/γ reconstruction efficiency at the LHCb experiment, 12-th 
International conference of students, postgraduates and young 
scientists ”Lomonosov”, Moscow, Russia  

4. Study of π0/γ reconstruction efficiency at the LHCb experiment, 18-th 
Moscow International School of Physics (ITEP Winter School), 
Ershovo, Russia [LHCb-TALK-2015-023] 

Talks at conferences and schools 

Seminars 

English
• TOEFL test (January 2016) 
•  Graduate Record Examinations (GRE February 2016)

Teaching
•  Physics and Math for Schoolchildren (private tutor) 
•  “Co-supervising” bachelor students at SINP MSU 

Study of π0/γ reconstruction efficiency at the LHCb experiment, 
SINP MSU, Moscow, Russia

https://cds.cern.ch/record/1995025/files/LHCb-TALK-2015-023.pdf

