OCD Background for B*=J/wK*

Xianyou Wang, Guoming Chen,
Zheng Wang, Xianwei Meng, Jan Wang

Institute of High Energy Physics, CAS, Beijing



Outline

* Qutline
 Motivation
* Argumentation

* The sample of InclusivePPmux

* The number of events will sample

* The sample result
* Backup

2009-5-21 CMS B-Physics Meeting 2



@}a Motivation

1. The problem

the number of events for QCD Background is too small, when the cut added

there are nearly no data left.

Actually when the p, of k is smaller there will be some QCD background.

2.  Theresolvent
Make a toy Monte Carlo sample.

Pick up the distribution of the mass and Pdl(proper decay length) for B+
from the existing sample of QCD

Suppose all the cut conditions are independent . And calculate the

efficiency step by step, then multiply all the efficiency in a whole as the

total efficiency.

2009-5-21 CMS B-Physics Meeting 3



% Argumentation X

Va

1. We got the distribution of the mass and Pdl was in soft

cut conditions, so maybe the distribution isn’'t correct.

2. The cut conditions may not independent, so maybe
the method of multiply all the efficiency in a whole

isn’t correct.

3. But take this result as the estimate of QCD background
effect B-=>J/y k is effective. Especially to estimate the
effect for pt of k.
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The sample of InclusivePPmux

finclusive PPmuX/Summer08 IDEAL V3 PAT v1/USER

Created 22 Jan 2009 18:49:22 CET, contains 10345428 events, 312 files, 1 bh
Release info , Block info , Bun info , Conf. files , Parents , Children , Descriptio

Location Events [Files| size LFMs
T1 ES PIC : srmcms.pic.es 10345428 | 312 | 304.5GB |cff plain
T2 _IT_Legnaro : t2-srm-02. Inlinfin.it | 10345428 | 312 | 304 .5GB |cff plain|

T2 U5 UCSD : srm-3.12 ucsd.edu | 10345428 | 312|304 5GB |cff plaini

T2 CM Beijing : srm.ihep_ac.cn 10345428 | 312|304 5GB i

|l.‘.i
=]
o
S

* €4, =0.002305
* Ggample =1.188458%108 pb
- N,...=10345428

sample

* In the InclusivePPmux sample We
exclude all the muon from J/y, and then
take the residual data as the QCD sample
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The mother ID of Muon (not from Jpsi)

| Gen_Muon_M_pdgid {Gen_Muon_M_pdgid!=443} |
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The distribution of sample
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B*Invariant mass distribution
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Mass of B* candidate(Gev)

¢ Select condition:

. 1) Inverse charge dimuon,

¢ 2)single muon pt>2.5, Gev/c

*  3)Jpsi mass window(2Gev,4Gev)

. Select condition:

. 1) Inverse charge dimuon,

. 2)single muon pt>2.5, Gev/c

_ . 3)Jpsi mass window(2Gev,4Gev)
* 4)]JpsiPt>5.0Gev/c - 4)]psi Pt >5.0Gev/c

«  5) kinematic constrained vertex fit - 5) kinematic constrained vertex fit

*  6)k*Pt>0.4Gev/c - 6)k*Pt>0.4Gev/c
*  7)B*mass window(4Gev,7Gev)

2009-5-21 CMS B-Physics Meeting 8



Old Result
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. Select condition:
. 1) Inverse charge dimuon,

. Select condition:

: . 1) Inverse charge dimuon,

’ 2)Single muon pt>2.5, Gev/c *  2)Single muon pt>2.5, Gev/c

. 3)Jpsi mass window(2Gev,4Gev) . 3)Jpsi mass window(2Gev,4Gev)

. 4) Jpsi Pt >5.0Gev/c . 4) Jpsi Pt >5.0Gev /c

- 5) kinematic constrained vertex fit - 5) kinematic constrained vertex fit
o 6)1{i Pt>0.4GeV/C ° 6)ki Pt>0.4GeV/C

*  7)B*mass window(4Gev,7Gev)
* Gauss +exp fit was failed.
*  Two Gauss fit succeed
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New Result

B*Proper decay length distribution
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) Select condition:
. 1) Inverse charge dimuon,

¢ Select condition:
. 1) Inverse charge dimuon (after HLTrigger),

*  2)Single muon pt>2.5, Gev/c(after HLTrigger) ’ ZJSinf‘v’le muon pt>2.5, Gev/c
- 3)Jpsi mass window(2Gev,4Gev) . 3)Jpsi mass window(2Gev,4Gev)

. 5) kinematic constrained vertex fit . 5) kinematic constrained vertex fit

6)k* Pt>0.4Gev/c ©  6)k"Pt>0.4Gev/c
*  7)B*mass window(4Gev,7Gev)

Three gaussian fit result

2009-5-21 CMS B-Physics Meeting 11



Entries 4130 | @ e
Mean 0.044 Entries 35

a RMS 0.1358 F Mean 0.06711
1200 o= 0 RMS __0.1047
10003— 5;_

800 4;_
600 3f_
00— 2;
2001~ 1;
“-1: ~0E 0E 04 0z 0 02 04 05 05 E H\ Lot | | |
’ ) ’ ’ ’ ’ ’ ) %1 005 04 045 02 025 03 035 04
*  Notfrom B and c (96.7%) *  FromB (0.8%)
+~ = % Entries 107
F Mean  0.02444
C RMS 007848 . Select condition:
12— .
- . 1) Inverse charge dimuon,
Ll . 2)single muon pt>2.5, Gev/c
sl . 3)Jpsi mass window(2Gev,4Gev)
A . 4) Jpsi Pt >5.0Gev/c
- «  5) kinematic constrained vertex fit
‘E *  6)k*Pt>0.4Gev/c
2=
-‘bj ' 'H-u‘.z 1 o.lzﬂ o3

*  FromC (2.5%)

2009-5-21 CMS B-Physics Meeting 12



The number of events will sample

After select inverse charge dimuon, single muon pt>2.5, Jpsi mass
window(2.95,3.25), and Jpsi pt >5.0, and after vertex fit and k pt cut, we
get the total efficiency of Reconstructed B~

— * * * * * * *
€Total™ €dimuon 8charge select 8singmupt CHLT 8]psimass 8]psipt 8kpt €B+mass

K*Pt (Gev/c) 0.4 06 08 12 16 18 2.0

EtonBmw 1077 7.48 460 296 140 066 049 0.33
E1or X 1078 65.05 2669 976 190 051 028 0.6
*  Egimuon selectdimuon

* Ehargeselect S€lEctinverse charge dimuon

* Egngmupt  Single muon pt cut(>2.5Gev/c)

* &y HLTrig efficiency

Jpsi mass window constrain(2.95Gev,3.25Gev)

&]psipt Jpsi Pt cut(>5.0Gev/c)

© Ept k*Pt cut

B* mass window constraint(4Gev,7Gev)

The total efficiency except no B* mass window constraint

8]psimass

8B+mass

SToanW
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* The Integrated luminosity of the samplelnclusivePPmux is
* 10345428/(1.188458*108)=0.087 pb!

* Sowe gotin 10 pb!Integrated luminosity

* The B background events number should be :

* Pdl Events number =N, ;.* €r,npmw *10 pb/ 0.087 pb
 Invmass Events number =N *€roea 710 pb1/ 0.087 pbt

sample

Pt (k) 0.4 0.6 0.8 1.2 1.6 1.8

Total 8250 3385 1238 241 65 35 20
Events
(10pb™)
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B* Invariant mass distribution
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CMS B-Physics Meeting

Mass



60 — Mean 4
L RMS  0.8627

40‘ fﬂ”ﬁ”ﬂwwﬂ ﬂﬂ nﬂj %ﬁzﬂ ok

30

20—
0
0" a5 5 55" 3 65 7
Mas
K*pt>0.6Gev/c
i b
Py 8 e
%?:,%E (4= 1.409
= 0.149+
E
. HF ﬁ A M J |
3— n -
1l o
2= = e o U L
0 = e 3 < S :;ﬂas °:'4""4.|5""$” I e

=~
]

K*pt>0.8Gev/c K*pt>1.2Gev/c

2009-5-21 16



htemp

E t.htemp 5 Entries 35
c M:;Bs 5.757 — . Meatd -394
4c RMS __ 0.8455 3 RNSE0.9041
3-5; 2.5;
3 .
= 2—
25— C
2; 1.5%
1.5;— 13—
1= E
C 0.5
4 4.5 5 5.5 6 6.5 :-;"I e Mass
*
K*pt>1.6Gev/c K=pt>1.8Gev/c
Entri:t:mp 20
IE g
1.3?
1.6;—
1.4;—
1.2;—
e
n.s?
u.s?
0.4;—
0.2;—
0" "4.‘5‘ 5|5‘5I"i HS!S‘ e
Mass

K*pt>2.0Gev/c

2009-5-21 CMS B-Physics Meeting 17



o
2
o
s
@
s
g
i
S
S

New Result

B* Proper decay length distribution
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-m Ndimuons(After HLTl'lg) Ncharge select(After HLTl'lg)

Events 10345428 13989 8749

€ 1 €dimuon ~ 1.3*10* gcharge select™ 0.63

Single muon Pt cut efficiency(After HLTrig [HLT_DoubleMu3])

Events 8749 7923 7807 7729 7355 7017 6712

sinmupt 1 0.91 0.89 0.88 0.84 0.80 0.76
Jpsi mass window efficiency(No HLTrig)

€

Mass No mass | (0,10) | (2.0,4.0) | (2.5,3.7) | (2.95,3.25)
window | window
and Trig

Events 39566 27243 5610 2926 680
gq 1 069  0.14 0.07 0.02
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Jpsi pt cut efficiency(No HLTrig)

pt___[Noptcut|40 45 150 55 _[6

Events 39566 27687 25164 22527 19881 17411

Egimuonpt 1 0.7 0.64 0.57 0.50 0.44

A1l above efficiency come from the QCD simple analysis, but after these cut
there are only a little data left. So we used the Prompt Jpsi sample to
calculate the k pt cut efficiency g,

The g, calculated under the select condition from zheng and ,which be
labeled with red color as above. And then after the kinematic constrained
vertex fit, we got different number of B candidate under different K pt cut.

Track K pt cut efficiency(this efficiency) come from the prompt Jpsi analysis
Pt noCut (0.4 0.6 0.8 1.2 1.6 1.8

Events 926628 838893 519914 33679 154479 78738 58338 43267

Expt 1 091 0.56 0.36 0.17 0.08 0.06 0.04
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* B candidate have a large mass distributed band.
* So the efficiency of B located in mass window(4,7)

0.8 1.2
Events 1442 1260 836 478 196 112 81 71
€pimass 1 0.87 0.58 0.33 0.136  0.078 0056  0.049
o k
1T6>fgl 1 6505 2669  9.76 1.90 0.51 0.28 0.16
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Thank you!

2009-5-21 CMS B-Physics Meeting 24



