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CDF Latest Result(1 fb1)

CDF Public Note 9740 09-03-05

B excess pr(J/Yv+p") >4 GeV/ie pr(J/Yv+p7) >6 GeV/e
N(BT — J/Yv+pu™ + X), observed 229 £15.1 214+ 146

Total background 106.2 + 8.2 102.1 + 8.0

N(BI — J/v+pu™ + X), bg. sub. 122.8 = 17.2 111.9 £ 16.6

Other decay modes 52+0.5 4.8+04

N(B — J/iv+u~ +v), bg. sub. 117.6 = 17.2 107.1 £ 16.7
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The monte carlo simulation generator is Bcvegpy1.0(only s-wave)
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http://www-cdf.fnal.gov/physics/new/bottom/090305.blessed-bc-slXsec/bcXsect_public.pdf

First approach(estimate the
cross-section of Bc*)

* The “signal” events are then passed through the detector
and trigger simulation with all analysis cuts applied and a
requirement that pT (J/ y+u*) > 4 (6) GeV/c.

Efficiencies pr(B) >4 GeV/c pr(B) > 6 GeV/c

egr (%) 0.0551 0.1232
e+ (%) 0.3231 0.6005
For p>4Gev/c we obtain
o(B; )*BR(B; > J/y +u' +v):ﬂ: 213 430 fb
’ ’ 0.000551
For p>6Gev/c we obtain
o (B )*BR(B; > J/y +u' +v):ﬂ = 86 931.82 fb
’ ’ 0.001232
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Then we used the Bcvegpy2.1 (include p-wave) to calculate the

cross-section of the B+. At last we get the cross-section
oo (B)=8984.48pb , o[%(B;)=394556 pb when pt>4(6)Gev/c,

mb=4.9Gev, mc=1.376Gev, \/_=1.96Tev.

Set a parameter BR, = ijgpl-%m(B:)ihiR(B:(;;/ At V)
O fs-1.967ev \ Pe

BR, ( Pt >4Gev)=0.02375
BR,, ( pt > 6Gev) = 0.02203
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To estimate the cross-section of B — J/w+ " +v in 10 TeV.

We define
oestimate (B+ )* BR(B: —>J/y+u + V) = o (B:)* BR\

Js=10Tev \ —¢C Js=10Tev

In all phase space the B¢t cross-section from Bevegpy?2.1 is 184671.84pb.

So When CDF Bc* pt>4GeV, we got the cross-section of B > J/y+u" +v
o (B )*BR(...)= 18467184pb*0.02375=4386.96 pb

Js=10Tev

When CDF Bc* pt>6GeV
o (B; )*BR(...)= 184671.84 ph*0.02203=4068.84 ph

Js=10Tev \ —C
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The second approach

CDF Public Note 9740
09-03-05

=0.295 £ 0.040 (&.tat)zggiz (syst.) = 0.036 (pr spectrum)

For pr > 4 GeV/c we obtain

o(Bf )« BR(B — J/{+ pt +v)
(B *BR(B™ — JJU + K7

while for pr > 6 GeV/c we find

o(Bl )« BR(B — J/v+u" +v)

B - o +0.024
= = 0.227+ 0.033 (stat. svst.) + 0.014 spectrum).
G(B*) % Bj{(_.-’j* — J/y+ K+) I (&' ) {&'BS ) (pT spectrum)

—-0.017

op+(pr > 6.0 GeV/c,|y| < 1) = (2.65 + 0.23) pb. PRD 75, 012010 2007
BR(B* — J/p K*)=(1.007+0.035)x10°° PLB 667, July 2008
For p>4Gev/c we obtain

O'( B:)* BR(B: —>J/y+u’ +V) =0.782nb This approach have the problem,

first the phase space is different
from the Bc* analysis, second
g( B, )* BR ( B > J/w+u"+ v) =0.601nb the select criteria is different.

For p>6Gev/c we obtain
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http://www-cdf.fnal.gov/physics/new/bottom/090305.blessed-bc-slXsec/bcXsect_public.pdf
http://arxiv.org/abs/hep-ex/0612015
https://www.elsevier.com/locate/physletb

o(B;)*BR(B; > J/y+u+v) N

BC —
o(B")*BR(B' > J/y+K") B+xgre'_R
Eqi
Erel :gi
B

o(B;)*BR(B; > J/y+u +v) N /e, a
o(B")*BR(B" > J/w+K") Ny /s,

2009-9-2 CMS-China




o
2
5
s
@
s
g
i
S
S

S S S |

1200

1000

800

600

400

200

Entries 39660

Mean
RMS

17.32
9.475

Entries

1400

1200

1000

800

600

400

200

rrr|yrrr7rrryrrryrr1r[proror 1 rrT
- | \ | | | \ [

Mean
RMS

39660
4.839
0.5782

2009-9-2

Bc->JpsiMuNu

CMS-China

10°

10?

10

Entries
Mean
RMS

39660
4.839
0.5782




b}
2
5
s
@
s
g
i
S
S

Muon pt distribution

Gen_Muon_pt | ]
& F 3
[} - oy — 9405 TRPRCTRRY
#000 - Muon P, distribution £ = Muon P_ distribution
> c —— Gen Muon E B —— Gen Muon
ﬁﬂﬂﬂ F —— Track Muon' —— Track Muon
60000 — —— Global Muon T Global Muon
= —— StandAlone Muon 104 —— StandAlone Muon
50000 — —— Calo+track Muon —— Calo+track Muon
40000
30000 103
20000 |—
10000 =
0: P I ! 102 o e b by b by b b b Ly
0 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
P (GeVic) P(GeV/c)

2009-9-2 CMS-China 10



o
2
5
s
@
s
g
i
S
S

[ RecoMuon_DeltaRMin |

10°

Events/n

T T T T P T

10*

10°

=
(=]
)

distribution

Gen_Muon_pt4

Entries 3149212

[ RecoMuon_DeltaRMin |

Gen_Muon_ptd4

Entries 3149212

Muon & R distribution

8,002523

loossos

Gen Muon

Track Muon

Global Muon

StandAlone Muon

Calo Muon

2009-9-2

= T
e
=)
—
o
=)
[

10°

CMS-China

::: 1 06 = Muoni R distribuliu:‘n"n 00-2256771
1= % Gen Muon
g H Track Muon
w m Global Mun
T StandAlone Muon
105 Calo Muon
104 =

M

ot b Po s Lo L iy Lo Lol i

01 02 03 04 05 06 07 08 09 1
3R

11



i
s
3
g
3
H
£
&
3

Trac uon

T -I.!.I“\\\_I._I\\\”IIII TTP T[T T I T [TTrT \\.\\

1l

R
o
o
(&

TFF T[T T T[T T T T[T T T T [ LT T T[T T T T [T T T T [ TTTT

v b b b b i b b B by
v b b b beve v B i e

T TP FEMTE I EE RTINS

15 20 25 30 35 40
P(GeVic) 0 5 10 15 20 25

MARERRERE RN

5 10 30 35 40

P.(GeV/c)

m 5\IIIIH.\.7I if |!|u\[|7|\||||-|

[EEWRE SRR NRNAE RTEd SR ETE FRRTE AT AN RRRNET!

RN LN LA RSN LN N LN RN LA L
I I I I I I I I I

5 4 3 21012 3 4

S 5 4 -3 -2 10 182 3 45
n M



i
s
3
]
3
H
£
&
3

Global Muon

o 0.05
<0.045
0.04
0.035

T AT T TTTITTTT]

L 3 SN ARRRERRRTE FRRRARRTEE RRRTE AR NN ARREE FRRNA RRREE

SOl b b b b b b b B

0 5 10 15 20 25 30 35
P (GeVic

0 5 10 15 20 25 30 35 0

=
@
o
<
A2

<0.045
0.04
0.035
0.03
0.025
0.02
0.015
0.01
0.005

5 4 -3 -2 1012 3 45

2009-9-2 CMS-China 13



i
s
3
g
3
H
£
&
3

0

Standalone Muon

10 15 20 25

P{(GeVic

P b b b b o o o

0

—

RN R AP AR RAMEE L AR

-JIIII‘\_Hll.l\l\‘I_Illl\lllll\H‘Illll\lllll\

TT T TTTT

Lo v i b b b B b b

5-432-1012 3 4 5

n

v b b b b B b B B iy

5 10 15 20 25 30 35 40

P(GeVic)

TTT I T I rrT

o 0.05 ey
0.045-
0.04
0.035
0.03
0.025
0.02
0.015
0.01
0.005

N N L LN AN RN R R N R
\.\II‘\II\|II\IIIIIIlHII‘\II\‘IIII'II\I'I\II

5 4 -3 -2 -10 12 3 4 5




i
s
3
g
3
H
£
5
3

Calo Muon

2005

AR
.

G o N O W 3 b OO O

L L L B L L B B

w

- N

o

\II|II\\‘1\Illll\\1\\Illlll\‘\\\IIIII\“III'\\\I
¢ ¢ o ¢ ‘
. © o ¢
]
a

PSR TR AT SN S A VAT Ss

o

S ARED NSLH R RE N RN N

5 10 15 20 25 30 35 40 O & 10 15 20 25 30 35 40
P(GeVic) P(GeVi/c)

AN RN R RN OR G RN P AN A AR RN RN R

R
o
o
o

A ARSBARARN

5 4 -3 21012 3 45




> L TTTTTTTTTT ] >, L O B B A s s s L
[&) - Track Muon .
c 12__ I__ g 09;_ Global Muon _;
% i ] .9 O 8 F —— StandAlone Muon .
— L Q Relnn Calo+Track Muon ]
= C y — C ]
L 1: o ;‘n"«""'"'a"ﬁ"'u I|"I"|||'1'| |"|w||||‘|\ E 0.7 =
0.8] | 0.65 -

- 0.5) ]

06 N Track Muen r ]

- 0.4F =

04 | Global Muon C J

I 0.3F E

B — StandAlone Muon C 7

0.2 ; Calo+Track Muon 02 E_ _E

g 0.1 =

00 2 4 6 8 10 12 14 16 18 20 OE" 3

P, (GeV/c)

1
1
N
1
—
=]
—
N
S w

2009-9-2 CMS-China 16



o
2
5
s
@
s
g
i
S
S

B2JpsiMuMu analysis result

w600§1|\0‘3l\||||\\\\|\
2 C Huen ;;:'::::“on ] @ 10°F "TWuon P, distribution |1
c B —— Track Muon ] = E Gen Muon !
[T 500 u —— Global Muon N E I Track Muon ]
F —— StandAlone Muon |+ L 18 — Global Muon 4
L Calo+track Muon i 5 —— StandAlone Muon
400 i ] 10 E Calo+track Muon E
300F . i i
: : 4 E -
200 b 10 ; } :
100 ; i ]
C L ] 10° 5 T T
o- T i e I T U R E E
0 8 10 12 14 16 18 20 I A N T N N B RN B B
P(GeVic) 0 8 10 12 14 16 18 20
P.(GeV/c)
x10° N .
® 140 ] 2% 1
‘= L i =
£ 1 c
wi 1201 . W 40°- -
1005 . i ]
80 . I ]
60 . I |
L ] Muon 1 distribution
C B 41 All the Mu |
40 L ] 10 C TrackeMuo:n 3
- ”""""‘ﬂ’i‘ﬂ.“.":‘.:’.ln ] C —— Global Muon ]
20+ —_ ‘;11:“;::" —| 5 —— StandAlone Mucn 4
L StandAlone Muon ] L Calo+track Muon i
0 L = = =: = S ] B { I A | | 111 | ‘ 111 | | I | | L1 11 | i
-3 3 11l
-3 -2 -1 0 1 2 3
n

2009-9-2 CMS-China 17



Entries

2009-9-3

Entries

Muon AR distribution

x10°
127 e
8 ’
6/ |
4 i
2- .
0 |-— A l VI - | I I - ‘ | I ‘ L I | L B | i
0 1 2 3 4 5 6
AR
7
1 O E ‘ Muon A R distribution g
H Track Mucn ]
106 = Global Muon E
E d StandAlone Muon 3
1 05 ; Calo Muon ;
1 04 E_ —E
10°2 ]
i Loy Loy ]

o
or
o
N

CMS-China

Entries

10

108 ¢

10°

10°*

-
o
)

2
Olll \\IIIIHl T 117

Muon A R distribution

All the Muon
Track Muon
Global Muon
StandAlone Muon
Calo Muen

\
3 4 5

| Pj\‘muml [N RSN R R Tt T

c)ll

B>
Py

LLLEALLL B LR I L) I LY B B AL S

™

Muon A R distribution
Track Muon
Global Muen
StandAlone Muon
Calo Muon

0

AR

Tracker 0.025
Global 0.03
Standalone 0.015
Calo 0.03

0.01 0.02 0.03 0.04 0.05 0.06

18



o
2
o
s
@
s
g
i
S
S

%Izsoo

—2000

1500

IIII|IIII|_|_|_II|IIII|II\\‘H

1000
500

10 15 20 25 30 35 40 °

Track muon Fr{CGeVvic)

y 0.05 e 2400
2200
2000
1800
1600
1400
—1200
1000
800
600
400
200
0

A
o
o
B
N
[ERIETERI RN ANENI ARRRI AT
|

ﬂh-ll.‘b.
Gololgalﬂin

2009-9-4

25 30 35 40
P.(GeV/c)

15 0
uon

10 15 20 25 30 35 40
Standalone muon P;(GeVrc)

I2500

2000

1500

1000

500

w 005 1 | 1400
<0.045 =
0.04 {5200
0.035 - {1000
0.03 =
11800
0.025 =l
0.02 - 1600
0.015 *; 400
0.01 =
0.005 e 200
0F . d Mg
0 5 10 15 20 25 30 35 40
Calo muon P(GeVi/c)

CMS-China

19



o
2
o
s
@
s
g
i
S
S

o 0_05:.‘.. LI IS SN D:U.U:)E g
<0.045F DR lBOO <10.045- £
0.04F R 0.04 =
0.0351 El 0.035) 3
003" E 0.03f ]
0.035 =4 400 O3p E
0.025F El | 0.025F < Haoo
0.025 El 0.02) -
0.015F 1200 0.015¢ 2 200
0.01 E
0.01 00 i 00
0.005 7
%5432 1012345 ° S % 4 I321 0 1 5 0
Tracker muon M tandalone muon il
e e P . 0.05prrr
<10.045F = I <10.045F = 3
B 1 =500 g ]
0.04 - 0.04F el b
0-035; §7400 0.035;— é 0
0.03F E 0.03fF E
: 1 5300 0.025F B
0.025)- 3 o25f El oo
0.015F 3 200 0.015F E
0.01E El S
0.005
543210123 45 5 4 3.2 10 1 2 3 4 5
Global muon n Calo muon n

2009-9-4 CMS-China 20



IIIIIIIIIIIIIIII|IIIII """""""""""
Muon A P; distribution

——— Track Muon

— Global Mucn

Entries
=)

— StandAlone Muon

‘Calo Muon

{ L UL B ILALLL B
I%{ul Gl o el Tl

—
o
IIIIII|

o

15..I....I....I....I....I....I....I....I....I[‘u.
54321012 3 45
A PL(GeV/c)

2009-9-4 CMS-China 21



Efficiency

o
o

am is dawn 6

T T T T ‘ T T T T

PR PTR .lﬂ'.ll'llll 'I i ik

|"""F",""|' A "II'."FI'.I - I|| I,I'Illl |||I '|IM 1# 'Il
o

Track Muon

Global Muon

—— StandAlone Muon

Calo+Track Muon

iH

10

15

20

25

P, (GeVi/c)

Efficiency
© o o o o
g O ~ 0

o o o o
SN w »

o

Track Muon
Global Muon
— StandAlone Muon

Calo+Track Muon

m IIII|IIII‘IIII|I\II|III\|IIII|\III|IIII|IIII‘II

=

2009-9-3

CMS-China



400

0
Q2
—
c
w

350
300
250

200§
150
100F

2009-9-4

3

5

10

""‘hﬁfl‘P‘T—Eﬁ'ﬂﬁE‘ﬁﬁéﬁ_‘_‘_‘_‘_‘_“

Gen Jpsi
—— All Reco
—— Di-Global
— Global+Track
Global+Calo
—— Di-Track
Track+Calo
Di-Calo

15 20 25

P-(GeV/c)

30 35 40

Enties

i

10°

;H“ﬂx

10%E

10°

10?2

0O 5 10

CMS-China

:II III|IIII|IIII|IIII|I

‘J‘p—s‘TP‘T—EIi'gt‘riEi.Tﬁ'éﬁ‘—'—‘"—‘“—‘"
Gen Jpsi
—— All Reco
—— Di-Global
— Global+Track
Global+Calo
— Di-Track
Track+Calo
Di-Calo

I.|IJ-|-|""J'!|III|IIII
156 20 25 30 35 40

P(GeVi/c)

23



m}ﬁ Next step

'”',

* Jpsi reconstruction efficiency.

* Fit validation.

 Use track muon to analyze Bc->]/psimunu
* Bc->]/psi Pi analysis.

* Low pt track muon and cola muon analysis in
CMSSW_3_1_x.
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