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“ Particle categorization

Charged particles measured by tracking

Stable or long-lived charged particles(e.g e* ,u*
,Tl'i,Ki,Pi)

Charged particles measured by Calorimetery

Stable or long-lived neutral particle(e.g v, k;°,
Neutrons)

Infinite
Unstable particles detected by their decay cTy = 660m
products: *  crp,=T78m

(Ks, Aand 0)

cTy = 3.7m.

Infinite
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“| High Energy Physics Detector

Detector Model

Electromagnetic Hadron MMuon
Calorimeter Calorimeter Detector

> Outer
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B Meson Family

_ Spin and
_ Anti- Quark s05pin _ Rest mass
Particle  # Symbol % _ % arge % % parity % 5 ¥
particle  content () " (MeVic)
B meson ) 5 w |+ 1 0" 5,279.15 £0.31
B meson g B b 0 ! - (527953£033
e 0 ) - _ I
Strange B meson| B, B, sh 0 0 0 5366306
Charmed B ; = _
B, b |+ 0 0 6,276 +4
meson iy

2014-11-19

IHEP CAS, China

0

0

0

+1

Mean lifetime

(3)

L |
L |

+1 (1638 £0.011) %107

+1(1.530 £0.009) x 107

0.027 .
H | 1470 Sy g x107"

+ | (046 £0.07)x10712




Bc*(B*)—J/yn*(K*) Cross Section measurement

Measurement of B and B production Cross
Section at 7 TeV pp collisions at CMS

Abstract

The results are presented for the measurement of the absolute differential production Cross Section of
BY — J/ynt and BY — J/¢ K processat = = 7 TeV pp collision by the CMS experiment. The
data-set was collected by the CMS detector in 2011, which corresponds to an integrated luminosity
of .77 fi~'. The B, and B differential cross sections are reported with respect to B.(B™) pr and
rapidity (). The integrated production Cross Section for B, and B with pr(B.. B') = 10 GeV/r
and |y(B., B')| < 1.5 are measured to be 45.17 + 5.25' 3 phand 6503.18 4 122,43 + 448.72 ph

respectively where the fist error is statistical and the second is systematic.
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“| B Meson decays

Scale factor/ p
P Bt DECAY MODES Fraction (I';/T) Confidence level (Me\/c)
B: DECAY MODES x B(.E = ﬂ,_.] Fraction (I';/T) Confidence level (MeVfe) -
Charmonium modes

o o L , e K (91 13 )x10
The following quantities are not pure branching ratios; rather the fraction le ' > )

[T xB(E— B,). n K*(892)* (12 T )x10-3
n-(25) K ( 34 +18 )x10~*
Jj(18)K™ ( 1.014£0.034) x 1073
Jfp(18) ™ X107 JIo(tSK o (107 £019 )x 1073 s=19
SRR = < 5, x 1074 he(1P)K™ x B(h.(1P) — < 34 x 107 CL=00%
J/0(15)a;(1260) <12 x1073 JprTaT)
D*(2010)* D <62 x1073 X(38712)KT < 32 X107 CL=00%
' X(3872)K™ x B(X — (95 +10 )x107°  s=13
Jjhnta™)

JJ(18)F vanything (5212

4 10=b
l.j.-:ll]

J/hy 1s reconstructed by its dimuon decay (u*w)
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“|Inwoducﬂon

With the discoveries of more and more b hadron states
and their decay modes in last two decades, theoretical
models provide rich predictions on b hadron
production/decay: PYTHIA, perturbative QCD
(BCVEGPY generation), ... Need precise test by the
high luminosity exp. Data.

LHC/CMS is good exp. to perform the test:
® Large production cross section of B hadron: Large B+ sample. Bc
contains two different heavy quarks, production is much lower than

B, 4 hadron, nevertheless, LHC provided the largest Bc samples in
the world.

€ CMS works in the central kinematic detection region : 0<|n|<2.4,
complementary with LHCb’s measurement.
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“|Inwoducﬂon

Bc*/B* cross section ratio and B* absolute cross section
measurements published so far by the LHC experiments
for pp collisions at 7 TeV.

CMS two publications: Phys.Rev.Lett. 106 (2011)
112001 (5.8pb, 2010 data) and CMS-PAS-BPH-12-011
(Bc/B*, 2011 data) . ATLAS 2.4fb-1: JHEP10(2013)042.

This analysis select the similar decay topology of B¢ and B,
Bct*—J/yn* and B*—J/yK*, to measure the absolute cross section
do/dp; and do/d]y|; Use the same analysis strategy.

Bc*—J/yrt absolute production cross section measurement for the
first time.
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“| Measurement Strategy

lo(pp — BT (B™) X . , - N
M : BI(B+ fo) — J?‘TIA ( KT ))i= +9‘
. | | 2.-2-Br(J/v— pp) - App(ly|) - £

T/ 4
+ /B

i\lfibg: Observed Bc*(B*)—J/ynt(K*) event number in the given pT or
y| bin.

e: the full measurement efficiencies of B¢*(B*)—J/yr*(K*) process,
L: 4.77x(1+4%) fb-L.
Br(Jhy—pp) = (5.93+0.06)x102 (PDG);

Ap+(ly]): bin width
2 . accounts for our choices of quoting the Bc* (B*) cross section..
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-3
| “|

Event selection
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il Data sample and trigger paths

Sample Run range Number of events L(pb~ ')  trigger menu
/MuOnia/Run2011A-PromptReco-v4/AOD 165071-168437 26987206 970 1E33+1.4E33
/MuOnia/Run2011A-PromptReco-v5/AOD 170053-172619 8202804 357 2E33
/MuOnia/Run2011A-PromptReco-v6/AOD 172620-175770 9501198 706 2E32+3E33
/MuOnia/Run2011B-PromptReco-v1/AOD 175832-180296 27752865 2741 3E33+5E33

Cert_160404-180252_1TeV_PromptRecoCollisionsl1 JSON. txt
Used data taken in 2011, start from 1E33 trigger menu.
Total integrated luminosity: 4.77(1+4%) fb-t

Data are pre-selected by the muon displaced trigger with the
evolution of trigger menu in 2011 data taking.

Run range Menu Trigger path L1 seed
163269-163869 HLT _Dimuon6p5 Jpsi_Displaced_v1 174.7 L1_DoubleMu0
165088-167043 HLT _Dimuon7_Jpsi_Displaced_v 1 709.0 L.1_DoubleMu0
166346-166346 HLT _Dimuon7 Jpsi_Displaced_v2 4.3 LL1_DoubleMu0
167078-167913 HLT_Dimuon7 Jpsi_Displaced_v3 244.7 LL1_DoubleMu0
170249-172868 HLT _DoubleMu3p5 Jpsi_displaced_v2 824.5 L1_DoubleMu0
173236-177053 HLT _DoubleMu4 Jpsi_displaced_v1 2071 L1_DoubleMu0O_HighQ
178421-179889 HLT _DoubleMu4 Jpsi_displaced _v4 697.4 L1_DoubleMu0O_HighQ
179959-180252 HLT _DoubleMu4 _psi_displaced_v5 113.0 L1_DoubleMu0O_HighQ

The data sets are consistent with Muon T-P analysis of CMS AN-2011-417
2014-11-19 IHEP CAS, China
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"'”H Muon and J/y Selection

Use the standard T-P muon selection, and displaced J/y trigger definition

of CMS B group to reconstruction J/ decaying from Bc and B*, keep

long life time signal, remove the prompt J/wv background.
numberOfValidHits >10

0 Muon selection as the same as v?Indof<1.8 (track fit)
Muon T-P analysis: CMS AN AN-11- TrackerMuonArbitrated
417) . TMOneStationTight
pixelLayersWithMeasurement > 1
|dB|< 3.0 cm and |dz | <15¢cm
After the pre-selected by the muon numberOf ValidMuonHits > 0 (Gmuon)
diSpIaced trigger with the evolution of Norm global track XZ/nd0f<20(Gmuon)
trigger, offline J/y reconstruction with
cuts of
HLT_DoubleMu4_Jpsi_displaced_vi(v
435) vows  [sos
Keep allhe Jiy(y) combinaton. [T N

2014-11-19 IHEP CAS, China 19




X [EP, CAS, China

‘ Jhy Signal peak

2 95 = 205 3.1 215 3.2 325 33
JM'¥ invariant mass (GeV/c<)

(o
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| “| Jhyrt(K*) reconstruction

Pion(kaon), muon kinematic selection
p+(n,K)>2.3 GeV/c
Ny (m,K)>10, P, (,K)>1, n/K Normy?2<3.
p-(n)>4GeV/c. In(w)|<2.2

The track and J/y candidate are subjected to the combined
vertex and kinematic fit (kinematicConstrainedVertexFitter).
VixPro(J/yr,K)>0.03, Lxy/o(Jyr,K)>4.0

Jhy=(K*) requirement:
Cosa(J/ym,K)>0.98
1Y (I yr,K)|<1.5, pr(I/yr,K)>10
5.6< M(Bc) <6.8; 5.0< M(B*) <5.55;
Checked the data/MC consistency, as well as each cut efficiencies ,significance

with the Bc MC and real data samples.
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“| BcH(J/yn*) mass and fit

W
o

CMS Preliminary
\jg =7 TeV
L=4771"

Gaussian for the
signal.

N
0N

N
o
o

2hd order chybeshev
polynomial for BG.

Events/(0.033000 GeV/c?)

N, = 309+35 (stat)

Slg N ifican ce 6 = 0.026+0.003 (stat) GeV/c?

Mg, = 6.272+0.003 (stat) GeV/c®
S/JS+B =114

p_‘?c > 10GeV/c, |y|<1.5

58 59 6 6.1 6.26.36.46.56.6 6.7
Bc mass (GeV/c?)
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Signal: three Gaussians.

Bg: Gaussian for B° et
al. Exponential for flat
BG.

B+ —>J/yntis fixed to the
parameters obtained
from MC.

B°—J/ywKO9(Kn) et, al.

2014-11-19

N
(9]

N
o

Events/(0.013750 GeV/c?)
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“| B+ (J/ywK*) mass and fit

CMS Preliminary
Ns =7 TeV
L=4.77fb"

Ng: = 1174864359 (stat)
Mg. = 5.278+5.6x10° GeVic (stat)

p$’ > 10GeV/c, |y|<1.5

2.4
B* mass (GeV/c?)

9.3 9.9
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Bc mass in pT/|y| bin

- —
8 &
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~ (3
o o

To calculate the
differential cross
section we divide
into 3 pr and 3 |y|
: bins for Bc, 9 p+
10<pT<16 b 16<pT<22 and 9 |y| bins for

| PYVOY PPN PR PO PPPPY PIVY POV PP PPV A c.....l....I....l....l....l....l....l....l....l... B+ Partitioning Of
5859 06 60102063 04050007 5859 6 062063 04 0.5 60 07 5859 0 6.106.202040650007 '

B mass (GeVie’) Be mass (GeVie’) B aas 0eV) pT and |y| bins is
done to keep the
number of events
and statistical
close within all
bins.

.
o

Events 0030600 CaVic?)
8

Events \D.033000 GaVic?)
8 3

Eventz 0032000 GeVic?
-]
=]

8118vvv ™

lls'l

—
o
o

g g
118 8'

Evenia\0.033000 GeVic?)
8 ‘
Evenia\0. 030500 CeVic?
Evenizy0.032000 GeVicH
o
=)

>
=]
™ ™ T

t

: 5l

5
T T
£
=3
T

: Mass is fixed,
0<y<0.5 } - 0.5<y<0.9 :} 0.9<y<1.5 resolution is free.
|

L
[ PP FPIT PP FPPTL FITLPOTRL FRevi Feev v | FETTLETTT PRTL FPTTLITETY FYTRL FRUR PPUTY ITTT1 1YY PETTYIRETL PUTEL PPUTIPTTTI FRUTY FOUTL PUTTY ITTT

5859 6 01602063 64050007 5859 6 610620304050007 8809 0 6162020405000.7
Bc mass (GeVic’) Bc mass (GeVic®) Bo mazz (GeVic™)
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il B+ mass in pT bins

Ev et (0022000 Ga W)
Events0.018333 GeWe?)

142773 + 128.1
14752.0 + 129,

2 W W A e S N ®
T T T

15148.2 £+ 121.!

13612.1 £+ 118.
115734 + 111.8

13493.9 4+ 120.6€
12353.7 4 3
11596.1 + 111.3

3

10721.0 £ 109,

Everts 10 022000 Gawie )
Events {0.022000 Qe

AR St RN R NON Nl
M MAAAARE LASAEEAS SRLaaEs LaaaaRa I asnsLs

o

> 84 &8
8" sasa (Gewe’)

Mass is fixed, resolution is free.

Binning selection keep the stat.
error of the data/MC samples
be in same order with sys.
Error.

Eventw(0.02 2000 Gaved)
Events(0.022000 Geve®)

63 84 88
8" mass (Gewe®)
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il B+ mas in

|y = i
O-0. 15 12637.7 +113.2
015203 127453+ 116.4

0.3-0.45 12993.2 + 116.5
: ::] J 1

04506  13583.0+ 119.0 _ B _
0.6-0.75  13561.3 + 120.8 P R o e
0.75-0.9 124383+ 117.6
0.9-1.05 114925+ 247.0
1.05-1.25  14075.1 + 126.3
1.25-1.5  14603.2 + 133.6

¥

Eventw(0.01 8333 Ga Vit Y
Events(0.022000 Ge Vi ?)

Events0.01833 GeVib )

(- SRR S N SN NN NN
Lkl kil M i Ml il R M | 3
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A
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|
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Laig ] T |
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Y .
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8
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z
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Mass is fixed, resolution is free.

Binning selection keep the stat.
error of the data/MC samples
be in same order with sys.
Error.
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"
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Bc(BY)—J/yn(K*) efficiency
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“| Efficiencies are computed from a combination of
data-driven technique(T&P) and MC simulation.

EfflClenCy = ACC X ETotal_MC < Y2, X Upisp-trigger

Acc: acceptance,
Erota.mc. MC efficiency except acceptance,

o, - Correction factor for muon trigger, ID , quality

requwements It is the ratio between real data muon T-P efficiency
and MC Muon T-P efficiency.

Correction factor for the displaced J/y requirement in the

anai)y5|s It is the efficiency ratio of dlsplaced Jhy cuts between the
real data and MC sample.

2014-11-19 IHEP CAS, China 28
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“| MC samples

Sample Events £ filker a(pb) Liph=")
/BetolPsipi_Bevegpy Sum12/xywang- 1490439 301162
BetolPsiPi_HLTBPH201 1 _RECO-

0a2dd2255eed3 15a6¢242ad2b584c6d9/USER

/BpToPsiMuMu_2MuPEtaFilter_Tight_7TeV-pythia6- 8380592 3.188 x 1077 298 x 107 842
evtgen/Falll 1-HLTBPh2011 START42_V14B-

v2/AODSIM

MC samples are used to calculate the acceptance and parts of
efficiencies.

Bc are generated by BCVEGPY, B* are generated by PYTHIA.
Samples are published and available at DBS.
Muon Tag&Probe samples of 2011 data were used to calculated

the muon efficiency and correction.
2014-11-19 IHEP CAS, China 29
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“| Acceptance: Acc
N gen(BB—>J/wr(K))

Use the MQ sample without ACC = PassedAcc.cut
reconstruction, without any — e (BB_>J/W(K))
kinematic filter. BeforeAcc.cut

>10 GeV /ey, |ly| < 1.5), J/¥(pr > 6.9 GeV/c; ), u(ace.); }
N {B,_., pr > 10GeV/e;, |y

PTmin
PTmin
PTmin

Use the muon acc. cut “track50”
In of muon T-P note AN2011-417.

Corresponding T-P samples
were used in the analysis for the
Moun T-P efficiency calculation.

“ N W R W N W W
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I “ Bc—J/yr acceptance

Bc p ' [GeV/c]

100 0.2 04 06 08 1 1.2 1.4

Bc |yl

O 02 0.4 06 0.8 1 1.2 1.4
Be |y
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“| ' —>J/\|/K Acceptance

Acceptance

a0 s o o 0 3 o -0 o o -
G0 80 100 12
B* pT[GeV/c]

O
Q

LI L L L L LB B

©
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N

Acceptance
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o.28}

0_26»‘ 2 1 32 = = 8 o = 3 1 o 4
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N reco _match( fit) (B B—J/yxr(K)

)

gTotaI _MC

Passed all cuts

N " (B

B—>J/yx(K)
Passed Acc. cut

Noen(BBE=Ivl0),  ced acccut) - MC generated Bc, B* events after the Acc.

Nreco_mateh(iy(BB=Ivn), (o an cut) - BC, BT events after all the cuts, AR matched
with generated Bc using AR.

a:' LLLAY LY LA ALY LA LALAY LALLI LA = RN RS R R RN RS LR AR R u:' 0.5 ™ T T T T :t' 0.5 T T RRRERERS! T T
0 . ~ 0 o | 0
: s T e :
065 12 | 2
o —— 04f ] 04f .
B o 1 ao | o | o
0.15 :
I | 4
; j T
0,06k {1 o3 + . 0.3 i
_ -  f
o — : B .
[ 0.2 4 - 0.2} 4
0.055} . o '
: Rt in e oS
sl | 0.1 - 0.1 A
g J 0.0t —4— ’ 1 ;
AR ITITL AT RTRT A FRRTA AR TA AAATU AT ANENENE FENA CENE RS FR R A ANN Y 0 'S EPETETE BFITEPE PErErE ATUrE AP 0Hlll..l..ll.“l...l...llnl.
10 15 20 25 30 35 40 45 50 0 02040608 1 1214 20 40 60 80 100 120 0 02040608 1 1214
Bep' [GeVic] Be ly| B p' [GeVic] B |yl

IHEP CAS, China
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“| Muon Correction Factor

e T &P _Data)
monT=P - GBI (K)o, T &P MC)

Correction factor for the muon trigger, ID , quality requirement. Ratio
between the real data muon T-P efficiency and MC Muon T-P efficiency.

o

Eu = Etracking X €ID X €Qual X €L1.L2 X €L3

EDp —

ea,u(pr, |yl) = N(pr, |yl|)/

N(pT, |y]): the number of signal events with two muons within acceptance
in Bc (B*) pyor |y| bins.
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Muon efficiency

Muon ID
efficiency

PP TN PP TS PPN PO | (PPN PP P PPN PP PP 1 1 1 1 1 1 1
15 20 25 30 35 40 45 50 20 25 30 35 40 45 50 02 040608 1 12 14
Bc p_ [GeVi/c] Bc p_ [GeV/c]

1 quality eff.

W quality eff
1 quality eff.
W quality eff.

il  Muon quality
o | efficiency

0.2

1 1 Lisaal Losas] o 1 1 1 1 1 . F 1 1 Lisaal Lisial 1 1 1 1 1
25 30 35 40 45 50 0 02 0408 08 1 ] 25 30 35 40 45. 0.2 04 08 08 1
Bc P, [GeV/c] Bc = [GeVic]

Dataﬂ | M

O

X}
T

Muon trigger(L1,2,3
' efficiency

0.8

i Trigger(L17L2°L3) eff.
u Trigger(L1°L2°L3) eff.
uTrigger(L17L2°L3) eff.

u Trigger(L1L2°L3) eff.

0.4f af
o0.2F

C- 1 L 1 1 'l ' L L. 1 L 1 1 L 1 L C- 1 L L 1
10 15 20 25 30 35 40 45 50 0 15 20 25 30 35 40 45 50 0 02 04 06 08
Bc P, [GeVic]

Muon tracking eff. Bc p, (GeVrc]
99.0(1+0.01)%
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'l .
“ Efficiency = Acc x ETotal MC X Q2 X Opigp-trigger
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“| Systematic errors

do(pp — BT (B™) X)

1‘ B,<I I,"B'
dp,

. Br(BT(BT) = J/ymT(KT)) =

Dependence on efficiency: @ Others: Lumi.; Dependence on signal

Truth matching; Life time, Br(Jhy—pp); evt. abstraction: signal
recon eff., hadronic,Muon model; Bg. model, pT/y
tracking; T-P eff. binning

Mialignment. Stat. of MC

samples.
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“| Systematic errors

Signal PDF: Bc: 1(2) Gaussian
B+: 2(3) Gaussian.

Bg PDF: Bc: 2" Chebyshev polynomial(exponential)
B+: Gaussian+exp.
(2 gaussian+ 2"d Chebyshev polynomial)

p/ly| binning: in each bin, the difference of MC sample fitting
results between events number in generator level .

MC truth matching AR(B"ec°, B9¢"): difference between event
yields between the AR match and fitting result. we also study the
effect of the deltaR matching and we came with a difference of 76
events (16896 and 16820 after all the cuts with i)deltaR ii)without
deltaR)) which is quite small.
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“| Systematic errors

Stat . Error of T-P samples and Bc(B*) MC samples: Errors of

muon T-P samples are propagated in the Muon correction factor
calculation.

Hadron tracking efficiency: 3.9%; Muon tracking: 0.5%.
CMS PAS TRK-10-002

Misalignment : 1%. (PRL106(2011)252001, BO—J/yKY)

Br(J/y—up): 1% (PDG). L: 4%.
Bc Life time : The life time PDG(Bc) = 0.452 + 0.041 ps

We reweight our MC sample for 0.411 ps and 0.493 ps .

The difference in efficiencies of Bc in both samples is considered
to be systematic of Bc life time (after all the cuts)

2014-11-19 IHEP CAS, China 39



SR [HEP, CAS, China

| :
I Systematic errors

Source Bin2 Bin? Binl Bin2 Bin3 Bin
Signal model . 6.4 0.9 0.5 0.7 0.3

inti Be. model . 0.9 1.4 0.8 0.9 0.3
The SyS Uncertalntles due to the Truth Matching . 0.3 0.2 0.4 0.2 0.2

statistic of muon Tag&Probe sample, prly binning 6 02 03 01 01 ol
BC, Bi MC Samp|eS are nOt I|Sted |n Hadron tracking Efficiency 39 3.9 3.9 39 39

) - Muon kinematic ) 0.6 . 1.5 1.3 0.7
the table. They are included in Muon Tracking 5 05 05 05 05 05
recon. off. . . . 0.4 0.3 0.4

efficiency error calculation, and Misalignment | _ o 10

taken as the stat. error in the cross e time ouE
. Ll — . . . '
section results. Luminosity 0 40 40 40

Total " o E.:: FE.4

—G.G

rr ] One

SOUrCe Binl Bin2 Bin* Bind Bin5 Bt Bin? Bing Bin® Binl Bin2 Bind Bind Bind Bind Bin? Bing Bin® Bin
Signal model 0.4 0l 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Bg. model 2.4 9 6.0 58 3.9 35 4.5 4.3 5.3 4.0 3.2 35 4.6 3l 4.5 4.1 4.0 4.0 3.8
Truth Matching 0.2 03 0.3 0.2 0.2 0.2 0.2 0.2 0.1 0.4 0.4 0.4 0.2 0.2 0.2 0.2 0.2 0.2 0.3
priy binning 0.6 06 0.2 .2 0.2 0.3 0.3 0.3 0.3 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Hadron track Eff a9 a9 a9 a9 a9 a9 a9 a9 a9 a9 a9 a9 a9 a9 a9 a9 a9 a9 a9
Muoon Kinematic 0.9 09 0.6 0.6 0.6 0.1 0.1 0.1 0.1 1.5 1.5 1.5 1.3 1.3 1.3 0.7 0.7 0.7 0.1
Muon Tracking 0.5 05 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
recon, eff, 0.4 04 0.3 0.3 0.3 0.5 0.5 0.5 0.5 0.4 0.4 0.4 0.3 0.3 0.3 0.4 0.4 0.4 0.2
Misalignment 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Be(Jjd— p Fu—) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Luminosity 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Toral 6.4 71 8.4 8.2 7.0 6.8 7.4 7.2 7.9 7.2 6.8 6.9 7.5 6.7 7.5 7.1 7.1 7.1 6.9
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R H| Bc*—J/yn* Cross section result

)[Ph]

CMSE Praliminarny
W5 =7 Tav

L=4771b"

CMZ Praliminary
WE =7 TeV
& CmE Dats L=477 0"
——— PYTHIAX)
—i— CmMS Datg

— BCYWEGR {8

<1.5))[pb/GeV]

—— PYT HAxE)

PP 10GeV

—— BOWEGP (XS

y

F-”:I‘III.'I 15 20 25 30 35 40 45 50

Bc P, [GeV/c]

0
0 0204 06 08 1 12 14
Bc |Y]

2
do/d |y|(pp—Bc ™ X—JAym)

B
=
2
)
=<
2
M
.-r.
ol
2
o
2
| #]
T

For Bc p>10 GeV, |y|<1.5.

Errors are stat. errors of real data, MC sample and Muon Tagé&proble samples, sys. error
respectively.

Br(Bc—Jy/n)=0.0013 in the generator. (Large Br. theor. Uncertainty 0.1%-2%)

Error of BCVEGPY and PYTHIA is the Br(Bc—Jy/r) theoretical error of 0.0013+0.0008 in

PRD81,014015(2010).
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R H| B*—J/yK* Cross section result

=¥ )

CMZ Preliminary & CMS Predminary
WJ5=7 _E'".'_ m WE=TTE W
L=d48®" g L=d8f

—— CMS Data Ey i —e— CMS Data
B pyTHIA & 7 B pyTHIA

For B+ p>10 GeV, |y[<1.5.

Errors are stat. errors of the real data, MC sample and Muon Tag&proble samples;
sys. Error respectively.

Error of PYTHIA is the Br(B+—J/yK+) error of 0.001014+0.000034 in PDG.
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“| Summary

The Bc*—J/ynt and B+—JhyK* differential production
cross section do/dp+, do/d|y| are measured at CMS
with 4.8fb1 7 TeV data.

For pT(Bc*,B*)>10 GeV, |y(Bc+,b+)|<1.5,

o(Bc" — Jwn") =45.17 £5.25(stat) 33 (sys) pb

o(B*—>J/yK*) =6503.18+122.43(stat.)+448.72(sys.)pb

The B* cross section measurement are consistent
with PYTHIA prediction. Bc do/dp-,dc/d|y| shapes are
consistent with PYHTIA and BCVEGPY, the cross
section values are 3 and 8 times larger than PYTHIA
and BCVEGPY (assume Br(Bc—Jy/n)=0.0013.)
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“| Summary

We wish these measurements will be helpful to
understand Bc (B*) meson production and decay
mechanism.

The Bc*—J/yr* branching ratio (2%-0.1%);
The contributions of the Next leading order Bc
production calculation.
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Thanks !
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Back up
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“| BcC Ccross section
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“| B+ cross section results

CMS Preliminarny
WE =T Tew
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CMS Preliminary
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“| T-P samples

99.0 + l.'ii".'.f-'i"- as recommended by muon POG. The Tag&Probe data files (seen in the link 1=71) of the single muon
efficiency we used for ¢y p and g4 calculations are the follows,

¢ MuonlID pt_abseta runA inclMayl0 TrkCuts_15Nowilll corrected. root

¢ MuocnQual pt_abseta runA inclMayll TrkCuts_15NovZ01ll_corrected. root

L1L2Dimuon0Jpsipt_abseta_cowboys TrkCuts_&Nov201ll corrected. roct
L1L2DimuonbJpsi_pt_abseta seagulls runl TrkCuts_ 12Nov20ll cocrrected. root

L3DimuonlJpsi_pt_abseta cowboys TrkCuts_&Novi2(1ll corrected. root

L3DimuonlJpsi_pt_abseta seagulls runl TrkCuts_12Now rected.root

L1L2 pt_abseta MC_cowboys _TrkCuts_200ct2011 correcte

L3ipt_abseta MC_ cowboys TrkCuts_ 200ct2(1]1l corrected. roct
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Dis]

CMS, CERN

g®2v* ) (Displaced _J /y Data)
g®v* ) (Displaced _J/yw _MC)

Displaced _J/w _cut —

— 167913 170249 - Averag
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Events/(0.013750 GeV/c?)

2" > 10GeV/c, yl<1.5

486+358 (stat)
i
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“| Background PDF systematics
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R MC and real data(Bc)
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“ “| u T-P efficiency correction
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“| Correction for displaced trigger cut

g2 (Displaced _J /y _ Data)
Pisplaced _fy et oBIvz() (Djsplaced  J /w  MC)

(04

Displaced eff. is calculated as the fraction of J/y—2u
events passed displaced J/y cuts and the events
passing the prompt trigger.

The average eff. weighted by the int. lumi. of each
period run.
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“| J/y displaced correction factor
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