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& The properties of Bc meson are not completely understood
¢ Bc is the heaviest meson except for bb
- BR: good benchmark to verify the theory

¢ Bc almost decays where Bs meson 1s involved in the final state

Br (Bc 2 Bs X ) ~ 64% Not

l Mi Goal: Estimate the number of the siﬁal and the BG ‘




How do we find Bc =2 Bs rt?

Neural network (NN) approach

"% 1. Pre-selection
It we had morefime, ...... 2. First NN to select Bs decays
3. NN optimal cut
4. Second NN to select Bc decays
(using first NN optimal cut)
5. Estimate S/N of Bc 2 Bs =«

This time, we had only 10 days......

Using Bs MC & data@10fb,,, | 1. Pre-Selection
2. NN to optimize Bs 2 J/ U ¢

Using Bc MC & data@3.3fb‘1 ") 3 Pre_Selectlon
; ; 4. NN to optimize Bc decays
* no trigger confirmation .
* no MC distribution correction 5. Estimate S/N of Bc 2 Bs




Bs =2 J/ ¢ ¢

data sample: p0-p38 10fb-! dimuon trigger (JPSI)
MC: Pythia
use new Bstntuple (v90)




Pre-Selection

¢ Track quality : >9 axial an > stereo COT hits and > 3 S1 hits for all tracks
¢ 5.0GeV/c?< M(Bs) <5.7GeV/c?

¢ 3.014GeV/c?<M(J/ ¢) < 3.174GeV/c?

6 1.009GeV/c2<M(¢p)<1.028GeV/c?

¢ Pt(¢9)>1.0GeV/c

¢ Pt(K)>0.4GeV/c

6 x2(Bs)<23

Ref: CDF10722
6 LL, >0



After pre-selection before NN
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Mass(Bs): 5.366GeV/c?
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NN Output

TMVA overtraining check for classifier: MLP
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After NN optimal cut

1200 | =

Tl 1 |Expected (from NN):
: 1| Signal: 5822 events
S00r 1 |BG: 1286events
600~ 1 | Observed:
400:_ 41 | Signal: 6035+77 events
- 1| BG: 2278151 events
0 ET".-U--.nnn-_nu_nn«q.‘._,,,_n Y N E A Signal(Obserbed-Expected)
ol L L N T T =212+123events (1.720)

A BG(Obserbed-Expected)
Mass (Bs) = 962+51events
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Bc 2 Bs

data sample: p0-p17 3.3fb"! dimuon trigger (JPSI)

(p18-p38 data cannot be available due to missing
covariance block in xpmmsp dataset)

MC: B generator
use new Bstntuple (v90)
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Prospect for Bc 2 Bs w

o(pp = B.X)BR(B, — ]/w;/)
o(pp — B, X)BR(B, — J / yK)

BR(B, —J /yK)=(1.01£0.04)x10~ (PDG)
From BR(B. — J /yuv)=0019 —» ZPP =B 615000045
o(pp —> B, X)
opp =BX) 082004 —s PP BX)
o(pp — BX) o(pp — B,X)
o(pp — B.X)BR(B, — B.x)
o(pp = B X)

=0.282 £0.038(star)=0.074(syst)

From

=0.053+0.018

=0.0088 £0.0029

From BR(BC — BSJL’) =0.164 —

If we use CDF data of 10fb-1, there are 11000 J/ W ¢ events
If we use CDF data of 10fb-1,97+32 B —> B 7T events are prospected!!!
a s



Pre-Selection

e e e

==

¢ Track quality : >9 axial and >9 stereo COT hits and > 3 Si hits for all tracks
¢ 5.34GeV/c?< M(Bs) < 5.39GeV/c?
¢ 3.014GeV/c2<M(J/ ¢) < 3.174GeV/c?

¢ 1.009GeV/c?<M(¢)<1.028GeV/c?

¢ Pt(¢)>1.0GeV/c ¢ Pt(Bs)>4.0GeV/c
¢ Pt(K)>0.4GeV/c ¢ DO(n)<0.12
6 x%(Bs)<23 6 x2(Bc)<40

6 LL, >0 ,



After pre-selection before NN

| deltaM {deltaM<2} | = htemp — To train the NN,
roooE- ;‘Z:Gg"df i g}?ﬁﬁ == Signal: 30 events
: xern o
800" Prob  0.002605 BG: 7092 events
1600 p1 945.8 £147 S )
3 4I0)  BG=Sig* BG/(Sig + BO)
1200;_ [ deltaM {deltaM<2} | S
1000;— 3500 x'e‘asn ogiggzg
800 2= MC(Bc = Bs n)
soo;— wE-Signal region
400 o 0.88GeV /(2 < A M(Bc-Bs)
2005_ o I tP € | | 1 > L 15002—&& AM( C-BS) <0. 96G€V/C2
Data @032 3 fb 1 06 08 1 12 14 16 18 d2eltaM mog_
Side-band A M(Bc-Bs) e
1.2GeV/c2 < AM(Bc-Bs) <2.0GeV/c? Y M(IIBC-“BS)#S
Why A M not Mass(Bc)? Bc: 6.277GeV /2
.9 %J/I;Sf)(f 2) liifp?neisncqmclil/lliz?tgrsinass resolution!! Bs: 5.366GeV/c?
S1VES Tt sron A=0.911GeV/c?




Input variable: BDO
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Input variable: BePt
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TMVA overtraining check for classifier: MLP
H ] Signal (test sample)’ '~ ' '|! | « 'Signal (trdining sample)
Background (test sample) s Background (training sample) =
_Kolmogorov-Smirnov test| signal (background) probability = 0.85 (0.998)
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After NN optimal cut

deltaM {deltaM>1 && deltaM<2}
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prompt

Main BG : BS%J/WqB
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Summary

¢ I estimated the number of the signal and the BG of Bc
- Bs n using NN (TMVA) @3.3fb!.

Signal : 10.8events
BG : 13.3 events

¢ Using NN can reduce the BG of prompt Bs=> J/ W ¢
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Back up







é > data sample: p0O-p17 3.3fb-1 dimuon trigger (JPSI)
> use new Bstntuple (v90)
> p18-p38 data cannot be available due to missing covariance block in
xpmmsp dataset
> (also I see some other files are broken)
>
> Disclaimer:
> [ am a winter student from University of Tsukuba.
> This 1s my first physics analysis and the purpose is
> to roughly estimate the number of the signal and the background.
> Indeed I have only 10 days for this study.
> So I omit many details:
> - no trigger confirmation
> - no MC distribution correction
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