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Analysis strategy
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Data sets

BOSS version: 7.0.5

SignalMC: 0.5M J/ - EYE Bt s Ant, 2 5 Ae v, A op nt, A->ptn™ PHSP
BackgroundMC: 14M J/ - EYE,E* > Ant, 2" > A, A > p nnt, A—> ptn mDIY
InclusiveMC: 10B J/W inclusive mc

Data: 10B J/¥ data
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Signal tag analysis

ST signal MC truth information
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STsignal : J/y — EYE-,Et > An™ A > p ', E- - anything.
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Signal tag analysis

ST Event Selection

» Charged tracks
v" No Vertex requirement; |[cos 6| < 0.93; Ncharge* = 25 Ncharge- = 1;

> Particle ID
v’ Proton: p>0.32 GeV/c; Np- =1
v Pion: p<0.30 GeV/c; N_+ > 2

> Vertex fit for A, =+

v’ Primary vertex fit were applied to p~mw*for A, Am*for Z*. Secondary vertex fit were applied
between A and %, E* and initial vertex. Loop all the pairs, select combination by minimizing

x>=M@E ) - M(APDG))Z + (M(/_\ﬁn+7T+) - M(EPDG))Z

v decaylengthy decaylengthg

>0 &&

decaylengtherry decaylengtherrsz

v |Mz —1.32171]| < 0.009 && |Mz; — 1.115683| < 0.009
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Event Selection
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Signal tag analysis

Events
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Signal tag analysis
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Yield Extraction Strategy

> Single tag yield

v 1Million background mc +0.56 Million J/{y — E*E~,E*

Single tag analysis

>Ant, A op ntE

v' Signal Shape®Gaussian + 1st order Chebychev polynomial

v 10B]J/{ data
v Recoil Z " mass : ecms -

=+
e

x10°
160 -
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140 —+ h_data ' *
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ET->An (99.887 £ 0.035)%

A—-ptn~ (639 £ 0.5)%

A - nm® (35.8+0.5) %

- An",A->nm",

O, signal shape

Modes

p—

JIW - Z =Y ZF 5 AnT,A — p BT — anything

Yield

ST signal efficiency(esr)

2024560 + 1578
27.66%




Double tag analysis

DT signal MC truth information
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Double tag analysis

Event Selection

> Particle ID

v’ Proton: p>0.32 GeV/c; N+ =1
v" Pion or electron: p<0.30 GeV/c; N = 2

Prob_e
‘/ . _ L . — . . . —1-
Electron.Probk+Probpi+Pmb_e>0.8 ; ie.size()>=1, ipim.size()>=1;

> Vertex fit for A =
v' Primary vertex fit were applied to p*n~ for A, Ae™ for Z~. Secondary vertex fit were applied
between A and Z~. Loop all the pairs, select combination by minimizing y? = chisqpq- +
chisqpe- + chisqp.,z-

v |Mp —1.115683] < 0.009 && |Mg . —1.31639|<0.023  P:

Srecoil

= ecms — Pz

v decaylengthp

decaylengtherrp
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Background analysis

Double tag analysis

» 1311 Million inclusive mc is used to find possible background process. In the below

table, it is clear to see the dominant backgroundisJ/y — E

An A -op t, A->ptn.

mta

EET S ATt BT

Event number left

decay channels
1 JW =22 E s A E s At A-ptn A pat
2 JIW = ntn AAA = pat A — ptrn
3| I - ny.n.—= 25,2 5 Art A - pat,EE - An A — ptr
4 JW - EZEYE 5 Ay, Et 5 Arnt A - pn, A— p '
5 JIW - ZEE s An 2t 5 AntA-p'n, A—p '
6 other processes

3471
27
24
12
7
63

- Ae v
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Events

Events/(0.3MeV/c?
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Double tag analysis
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Double tag analysis

robe probe
> In(1- £ <-5 or > 0.993
probe+probpi+probk probe+probpi+probk
> p, > 0.05
» Signal efficiency : 0.057
» Background efficiency : 0.000651
» 0.057/0.000651=88
Source Data Signal | Background
Total 10 billion | 500000 | 14 million
After DT Vertex fit,PID 5766447 | 66563 222201
Decaylenth > 0,mass window 22720 37899 55682
l?’l(l - pmbElecrr;ﬁ‘iﬁfrjzg;:;+pmbl<aon) <-3 5290 34493 20150
py, > 0.05 2214 28661 9118

- Ae v
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Double tag analysis

Background veto

o 5 8 s — Data 'g 250 -=-Data £ e
S »E ~e- Data S - o [ signal 5 C -+ Data
o 3 1 - o — signal > [ — Background > 140 h Signal
o soF [ | 40 . — Background W 200 mmTAmow Ll F
E + u—.JL Background ,‘ # UU Y [ 120 = + — Background
s0f H o ﬂ \ , %L F ok
E a0 | 150 |- a
F J ’ fl 1 - F L
40 3 * | + H F + 80 + |
1 LAY I
o I ; ; 5 _
oF ﬁ [ %M 10 { * m sof A“H{; 4o M&ﬁ#ﬁm .
3 Mr : Ay - AR Y
0 B | SSSSSU T “E e
0 0.05 01 °25 0.3 4 08 06 04 02 0 02 04 06 08 | ‘40 35 30 25 20 45 10 5 0 ) TR Y B R B sy
P, Cos(6,) In(1 probe __ Sy
i Y
probe+probk+probpi %
%)
800 ¢
2 a8 : 2 < Signal
g 1200 — Signal OCJ 1200 - Signal q':) - Signal g_) 700 ++++ ;BIQT -
Lﬁ 1000 — Background Lﬁ j.|7 — Background Lﬁ — Background L +7 e ackgroun
- Data 1000 A L = Data e Data 600 by _F -+ Data
80 soof, 500 b | +++
600 600 . , : 400 A ﬁwiﬂ
: [ o
Fee I = B
Lo : - ~5 200
‘#‘W"'—hw 200 Che, I{hiﬂ-\m} 200 'r, T m o" o , , o
SOl e R T A : oo, o 100
0 PR LA Nl e B TORTOTIOR ot Focts = S SRR e TR e
6 1 L L 1

0 70 80 90 100 0
0 10 20 30 40 50 60 70 80 90 100 0000 400 600 800 1000 1200 1400 1500 1800 2000

L-/o- o
L/, =0z L/ox m_chikmfit

Measurements of the branching fractionof =2~ — Ae™v



90
80 -+ Data

70 | — Signal

‘| — Background
60 |
I
50
40

30

20

BLA Y

5 +

g) 200 -#-Data
Lu 180 - Signal

160 ——Background

140
120
100

Measurements of the branching fraction of =~

Events

Events

Double tag analysis
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Double tag analysis

BDTG method

» variable : chie, chimu, chipi, chik, chip
» Train samples: 22360 signal mc and 7205 background mc

Cut efficiencies and optimal cut value

Signal efficiency ——— Signal purity
------- Signal efficiency’purity
Background efficiency S/#tsqri{S+B}

14

12

Significance

0.8 [ b
LN N Yo

Efficiency (Purity)

06 PR N
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0.2 [~ For 1000- s+gna| and 20000 backgruund ----------------- o HEEE R &
events the: maximum SJ"||5-I-B|S ______,_,_,.._==-j'"'- ‘5 1 2
| —13.7000-whenr cuting af 0.8441 ; : :
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Cut value applied on BDTG output
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Double tag analysis
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Double tag analysis
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Double tag analysis

Background veto
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Double tag analysis

BDTG method

» BDTG > 0.8

30 v" Signal Shape+ Background shape @Gaussian

—+— dala

= mmmws gumO_Morm{missu]
25 :

an + sumd_Mormjmissu]_Comp(lxg)

Evenis/ (0.01)

= mmmns gumO_Mormimissu]_Complok)

@ Signal yield: 41 + 20
@ Background yield: 116 + 20

20

15

@ Signal mc ef ficiency: 0.031
10 @ Background mc ef ficiency: 2.82 x 107°
Expected signal yield _ 5.63x107%x0.031

= = 0.62
expected bkg yield 0.99887x%2.82x1075

o
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@ Significance is about 3.60
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Double tag analysis

Next to do

» DIY signal mc will be used.

» More detailed study will be done to improve the result.
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