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https://cds.cern.ch/record/2124605?ln=en

Study of m9/y reconstruction efficiency

MC doesn’t perfectly describe photon reconstruction and selection

Choose two convenient B-meson decay modes to study photon reconstruction
and selection efficiency B+— JW K" and B+— J/W K**(K"m0):

- large signal yields
- similar topology (final states differ only by presence of mO(yy))
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- known ratio of branching fractions

B(BT — JAWK™) 1 e
BB - b (K > Kd) — (g x (1.39 + 0.09))

- Obtain correction factor to 9 and y reconstruction and selection efficiency

corr __ NB+_’J/II) (K*+—’K+n0) % 811\3/1‘9—>J/1PK+ X B (BT o J/lb K+)
T 0 NB+_,J/¢K+ 611\3/14.0_}‘]/4) (K*+K+70) B (B+ — J/L(,l) (K*+ — K+7‘[0))
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Study of m9/y reconstruction efficiency

Correction factors are obtained separately

for 2011 and 2012 data Efficiency are obtained from simulation
due to different conditions of the data-taking N, e ke i O On
= X

EMC ~ _gen&acc 8rec&sel . . trig
Bt—JAp (K*T—K*n0)  EB+,jap (K*+—K+n0) Bt —JAp (K*T—K+n0)  EB+_, jpp (K*+—K+n0)

B+— JW K" B+— JW K**(K*m0)
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Study of m9/y reconstruction efficiency

March 1, 2015

Correction factor for 2011 and 2012 data % LHOb INT-2014.045

Version 5
Reviewed by M. Calvo

Moo = (103.2 & 2.6 (stat) £ 2.3 (syst) £6.7 (BR)) %,

[LHCb-INT-2014-045]

Moo = (105.9 & 1.8 (stat) £ 1.6 (syst) 6.9 (BR)) %,

Study of ¥/y reconstruction
efficiency

Nre = (Ny)2 leads to:
NPT = (101.6 £ 1.3 (stat) + 1.1 (syst) £ 3.3 (BR)) %,

Ivan Belyaev', Victor Egorychev', Ekaterina Govorkova!, Daria Savrina'-?

! Institute for Theoretical and Ezperimental Physics, ITEP, Moscow, Russia
‘rl,(;orr — (102.9 :t 0_9 (stat) i 0_8 (syst) ﬂ: 3 _4 (BR)) %, 2 Skobeltsyn Institute of Nuclear Physics, Moscow State University, Moscow, Russia
g 5 F Y T T T T T T T T T ] g 1 _5 = T T T T T T T T T T T ] %
= 14F 4 <=14F = g
= . a,) ] = . b) B E " Abstract

1.3 - 1.3 _; 7 8 Corrections to the reconstruction efficiency of photons and neutral pions are deter-

E E - 1 @] § mined. The analysis is performed using the data set, corresponding to an integrated

12 = 12 :_ = E o luminosity of 3 fb™!, collected by the LHCb experiment in proton-proton collisions

= ] - ] ' at the centre-of-mass energies of 7 an . The efficiency is measured using the

h f- ies of 7 and 8 TeV. The effici i ed using th
1.1 - 3 1.1 - y ] 9 relative yields of reconstructed BT — JAp (K*+ — K*7n°) and BT — JADK™ decays.
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- 3 z 1 CERN-LHCb-PROC-2015-009
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0.6E- 3 06E 3 Study of photon
GG o s 48 9 8 8 0§ 4 % § o5 3 | I N R reconstruction efficiency using
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Ekaterina Govorkova'?

Factors 15 for (a) 2011 and (b) 2012 data in bins of photon transverse energy.
[Calo Objects meeting 9 July 2k14]
[LHCb Calorimeter meeting 10 September 2k14] [CERNLHCbﬁF;R((SCM201ﬂ54009]
[Calo Objects meeting 7 November 2k14] (2 citations)

! Institute for Theoretical and Experimental Physics, ITEP, Moscow, Russia
2Skobeltsyn Institute of Nuclear Physics, Moscow State University, Moscow, Russia

The proceedings of the 18th International Moscow School of Physics (43d ITEP Winter School)

Abstract

The reconstruction efficiency of photons and neutral pions is measured using the

[hep-ex] 12 May 2015
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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

Observation of the Be = J/W p+

Only = 20 Be-meson decays are currently known
Branching fractions are predicted with factorisation
approach [A. Likhoded A. Luchinsky]

1 100k

1 8ok

1 60p

What have been cross-checked:

« BDTG selection applied to another decay channel
e check if background can affect sigma in data
* potential contributions to Bs* = J/W p* signal

« dependence of MC resolution on PT(r°)

BDTG selection

J/W, ° and PV constraints
applied for Be-candidates

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

MC |  DATA
N 0862 + 119 | 138 + 24
mMevics]| 6274+1 | 6276+4
oMev/c?]| 39:2 | 0:4

Sigma in MC is twice
as large as in data

[Report at B and Bc meeting 5 August 2015]

» check sigmas without Decay Tree Fitter
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https://indico.cern.ch/event/404622/
http://arxiv.org/abs/0910.3089

Search for X0 =2Y(1S) w and Y(nS)—=2Y(1S) n (n’)

» Search for exotic states Xp9(10610) and Xx9(10650)
iNn Y(1S) w final state [M.Karliner]

[B and Bc meeting 23 September 2015]

e Search for Y(nS) = Y(1S5)n, since it is known and
convenient normalisation channel for exotic states

with PV and ® mass-constraint
| | | | | | | | | | | | | | | |

305\ T T T T T T T T T T T T T T T T \i 4502 T T T T T

EI | 25in_’77 : 400_r]_’yy j
5001 Xo(10650)° +H_ : J( H - X(43) Nmﬁ
: AN 222 AR
400~ Xe(10610F | g s + 12 PRTERR
: I A I # %ﬂ% i S
00 e 11t |
B +H—+— i 5 . 50; ! ! ! E
B ++ ] ({0 1002 1004 1006 10‘08 10 04 105 106 107 108
2()()_— N ++++++ ] m(Y(1S) n) - m(Y(1S)) + mpoa(X(1S)) m(Y(1S) n) - m(Y(1S)) + mpoa(Y(1S))
SR :
100k, *+ =
s - i : : :
- D i [Update at tomorrows Exotic Onia meeting]
e . Search for:
10.4 10.5 10.6 10.7 10.8 Searchfor: i ohded to %® = Y(nS)
nS) w
m(Y(1S) w) - M(Y(1S)) + mepa(Y(1S)) Xo? = Y(15) w » 0
Y(nS) = Y(1S) n Y(nS) = Y(nS) n

Y(nS) = Y(nS) n’
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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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Fit function: Double-sided CB for signal (tails fixed from MC)+Constant

Observation of the B = JW n'n"m"mm decay

+_+_+

Signal from B* = JW nt

Both resonant and non resonant mode are studied:

B" = JWn'n'n'nmn and B" = W(2S)(—»J/W ')

with PV constraint and J/ W mass-constraint

N=139 + 18

m = 5278 + 1
0=06.4+0.8
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m IS observed for the first time
Evidence of the Bc™ = JW ™™ [JHEP 05 (2014) 148]

All possible J/W 'm™

combinations after sPlot
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Sum of all possible J/W "~ combinations after sPlot
SO [T
- N=68=+9
m = 3685.5 + 0.3
m(¥(2s)) 0=20=03
after sPlot -
;+@++++ e +%++
| | | | | | | :
3.66 3.68 3.7 372
m(JW )
y


http://link.springer.com/article/10.1007/JHEP05(2014)148

Observation of the B = JW n'n"n"mnm~ decay

At least one of six possible JW 1"~ combinations:

Normalisation channel: B = W(2S) (JW n'm) K*

m(J/V ') is in +6 MeV/c? of W(2S) mass 00 ML L
20000 % N = 15009 127
N w(2S) from sPlot — 58 + QO C ¥ m = 5279.0 + 0.1
in agreement 2500 r o=ra= 0'1:
24-E [ B — T T T T T ] T T T T ] 2000; | _f
221 N=58=+9 : :
20 m = 5278 + 1 1500 # E
18 resonant 0=6=+1 1000 1 -
165 E S0 I E
14;_ _; OM—F—-}——I—M isiaisisiaitisiais E
12 — 52 5.25 53 5.35 54
10:_ 3 mJW ' K")
- . 10t g ErEm——————
8E i [ = m(W(29)) N = 13664 + 124
6 ] L after sPlot el m = 3686.0 + 0.02
) ; }. m}. - oL # | 0=237+002
i Es AR | N
O_ | gzl | | I | I | I | L] 1025— =
5.2 5.35 54 R 1 .
mJN ') :H?*ﬁf _______________________________ ,}ﬁ
10 =
with PV constraint and J/ W mass-constraint - -
Fit function: Double-sided CB for signal (tails fixed from MC)+Constant 1 | | ]
3.67 3.68 369 (N 70 3.7
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Observation of the B = JW n'n"n"mnm~ decay

Data (sPlot) vs MC BC_VHAD vs MC PHSP

B(B"‘ —y Jﬁl’ 37("‘271:_) . NJ/¢371-+271;— 2 EP(29)K+ 30 ——
B(B™ — $(25)K™) Ny@oks — Eppamton 70F LHCb Preliminary §
BBt - $@2S) )  Nyesyrtnin y Ep(28)K+ ;& 60E . . S |
B(Bt — W(2S) K+ - N B = g L1 i Phase space model
( Ib( ) ) Lo R s 505 + . multiplied by 2nd order
< 40F 4 + : polynomial and
£ 305 gL el . i relativistic Breit-Wigner
MC: BC_VHAD mOde| fOI’ B+ N J/\IITI_+TI_+T|_+T|_—TI_— s ........................ M - 770 MeV/CZ

20(H

(cross-check simple Phase Space model) =150 MeV/c?!

gtot g9gen grec&sel £t7‘i9 ghID
P(2S)K+  _ TP(28)KT P(28)KT P(28)K P(28)K*
gtot i gJen f:'r'ec&sel trig ChI D
JAp 3t 2m— JAp 3t 2m— JAb 3 2n— EJ/q, 3t om— JAD 3t 2m—

Take into account both efficiencies,
calculated for the pure non-resonant and resonant decays:

- e — 68 + 9

= = 0.49 £ 0.09
Ny@symtmrn— + Nyppsrton— nr 139 £ 18

£ 3 &
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Observation of the B = JW n'n"n"mnm~ decay

List of contributions to systematic uncertainty

Source Jmtn (all) JApm - (P(25)) ‘
Fit, model 28 23 (KES g
Track reconstruction 1.5 1.5 version 0
Hadron interaction 2% 14
Hadron identification 0.3 0.3
Trigger 11

Sum in quadrature 4.4 4.1

First evidence of the
BT — JAp 327~ and the
Results: BT — P (2S) T~ decays
B(BT — JAb 3n2m)
B(BT — ¥(2S) KT)

B(B+ o 11)(28) 7'[""_7'[4_7'[_) Ivan Belyaev!, Victor Egorychev!, Ekaterina Govorkova!, Daria Savrinal+?
—_ 2.86 :t 0.45 t t :t 0. 12 t x 10_2 o VITEP, Moscow, Russia
B(B+ s 1I)(2s) K+) ( (S a ) (Sys ))

— (5.53 + 1.03 (stat) & 0.24 (syst)) x 1072,

2SINP MSU, Moscow, Russia

Abstract
The decays BT — JAb 3nt2n~ and Bt — [W(2S) = JA it |ntata™ are ob-
served using data, corresponding to an integrated luminosity of 3.0 fb™!, col-

lected by the LHCb experiment in proton-proton collisions at the centre-of-mass
energies of 7 and 8 TeV. The branching fractions of BT — JAp 3n™2n~ and
Bt = P(2S) 't~ decays related to that of the BY — [(2S) — JAp nhn | K+

[ B 2C C m eetl n g 2 1 \.J an U ary] mode are measured to be

BBt Jb3nt2n~) ..., . 0 i 2
BB - v@S)KY) (5.53 £ 1.03 (stat) = 0.24 (syst)) x 1077,

[B2CC meeting 17 March] BB S W) _ (o o6 4 0,45 (sta) & 0.12 (syst) x 1072,

B(B* = $(2S)KT)

where the first uncertainties are statistical and the second are systematic.
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https://indico.cern.ch/event/485418/
https://indico.cern.ch/event/508903/

Calo-liaison for BandQ WG

since February 2016

Duty: Small updates about CaloObjects news at BandQ meetings

[BandQ Calo-liaison report 10 February]

[BandQ Calo-liaison report 16 March]

Reports at CaloObjects meetings about BandQ analyses
[Calo Objects in the B&Q analyses 3 March]

25000
- Yc12™ JV Y

20000/ aln” .
Extra tasks : e ‘

. . - .:.o".. oe® "'0... o0t recage
(for instance: compare yci2—=JWVy 15000) _ et M""’"‘"---....:.:
peteste ¢ o’ oo

for S20 vs. 521) e

[Exotic Onia Meeting 23 March] 100001 -
S20
50001 S21 -
O: L L L L L]
3.45 35 3.55 3.6

MMM Y) - M(KK) + MPPG(J/W)
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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

Talks at conferences and schools

1. Study of 0y reconstruction efficiency at the LHCb experiment, 13-th
Kurchatov Young Scientist School, Moscow, Russia

(Diploma for the best talk)

2. Study of Yy reconstruction efficiency at the LHCb experiment, Young

Scientist Conference, ITEP, Moscow, Russia

3. Study of 0y reconstruction efficiency at the LHCb experiment, 12-th
International conference of students, postgraduates and young

scientists "Lomonosov”’, Moscow, Russia

4. Study of nJ/y reconstruction efficiency at the LHCb experiment, 18-th
Moscow International School of Physics (ITEP Winter School),

Ershovo, Russia [LHCb-TALK-2015-023]

Seminars

Study of 9y reconstruction efficiency at the LHCb experiment,

SINP MSU, Moscow, Russia
English
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