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Motivation

_ 2Re(APY x BPV)
T JAPCR {|BPV|2

Hara theorem

In hyperon weak radiative decay(HWRD):
BV should vanish under SU(3) limit — o, =0 .

Take the weak breaking of SU(3) symmetry into ® ay: decay asymmetry

consideration av., ~ £0.2 o APC: parity conserving amplitude

e BFV: parity violating amplitude
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Motivation

Measurements of decay asymmetry for 20 — Yy

Experiments

BR/103

«

Events

1989 SPEC  3.56 £0.42 £0.10
2000 NA48  3.16 £0.76 £ 0.32
2001 KTEV ~ 3.34£0.05 £ 0.09

2010 NA48

+0.20 £ 0.32 £ 0.05

—0.63 £0.08 £0.05
—0.729 £ 0.030 £ 0.076
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Analysis Strategy

J/ihp — 2020, 20 — 50, 20 - An0, 30 — Ay
@ Full Reconstruction

@ A&A: Primary vertex fit, loo —(prt) pairs
o Charged Tracks Y ppr (pT7) p

to find the best(no x? requirement)

e cosf < 0.93
o N >4 @ Neutral Tracks
e PID o Angle between n.t. and c.t. (p) larger than
e p: P, > 0.3GeV && Prob(p)>Prob(K), 10° (20°)
Prob(p)>Prob(m) o 25MeV@|cosf| < 0.8 && 50MeV@0.86 <
o m Pr <0.3GeV | cosf] < 0.92&& 0 < TDC < 14
o Ny,N, Ny, Nt >1 o N, >4
o 1C get a set of 7° (x2, < 20)
* — . = e Kinematics Fit(7C)

e Constrain mg, mg

fo /\ § o /‘\ o Loop 7% and 4+ pairs to optimize
= VAN o | o Main BKG KF(8C) && AA 27 VF

0203 04 05 05 0T b
P (Gevic) P (GeVic)

Events
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Feasibility analysis — Generator

Decay amplitude

3 3
Z Z = = A 5 A
W = CHV auulal,,,/auloa,,/papo (1)
wy v=0 W, v, p=0

For 1 — % 4+ L decay (J/¢ — Z°=0)
2T 3 - - o
For  — 1 + 1 decay (2% = £v, £ — Ay)

1+ ay cos? 6 0 By sin 6 cos 0 0
0 sin? 0 0 Yy 8in 0 cos 6 1 00 —«
Cuw = | _ . . 2 2) . _ .
By sin 6 cos 0 0 a, sin® 6 0 o = acos¢sin® 0 0— cos ¢ sin 6
0 — sin 6 cos 6 0 — (g + cos? 0) vvo 7 | asinfsing 0 0—sin@sin ¢

acos@ 00 —cosb

For 2 — 1 +0 decay (2 — A%, A — pm)

1 0 0 [eY
acos¢psinf ycospcosh — Bsing —Bcospcosh — ysin @ cos ¢psin b

Dpp! = asingsin® S cos¢ + ycoshsing ~ycosp — Scosfsing sin psin b
acosf —~y sin 6 [ sin 6 cos 6
(3)
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Feasibility analysis — Further Selection

@ 600,000 Signal MC
@ 21,000,000 Main Background MC

r —signal 800F — signal
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Feasibility analysis — Event Level BDT

J/p — =020, =0 2_307(72)7 20 5 A0, 20 — Ay(y1)

@ Input Sample: Signal(11918) & Main BKG(6909) MC after further selection

@ Input Variables:

v1, v2's E, showershape, cosf & N's p, cosf(cms)
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Feasibility analysis — Event Level BDT

Cut efficiencies and optimal cut value TMVA response for classifier: BDT

Signal efficienc ——— Signal purity > 1 o o e B e
Btgr;u e/fxc;emy I Signal efficiency*purity 3 i glg”dl ‘ ' ' ‘ ‘ ‘
_ bl g e —— s/\s+B . = 8 H Background
2 r i ¢ = £
T 1 =5 ® z
5 [ — - 525 § 3
s L > \\ ™M 1§ =
3 08 \ e 2
g Wy 1420 @ 2
s [ e 3 g
2 = - \ B b
& 06 =145 S
“or T . 3
r 1 g
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[ events the maximum sNs¢Bis \ 3 E
o L AT\ Mnepoutting 2000 L NN N
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Cut value applied on BDT output BDT response
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Feasibility analysis — Event Level BDT

Events

70

60

50

40

30

20

—_
o

—“o

M, (GeV/c?)

Jiajun Tang (USTC) HWRD

= — signal

= main bkg

E HHHHHL_H_H‘IJ M| P
1411511611711811912121122123124

Normalize to 10 billion J/4
(not include charge conjugate
channel)
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Feasibility analysis — Cutflow

Criteria Signal MC Main Bkg MC
Events | Relative Effi Effi Events Relative Effi Effi
NTotal 600000 - - 21000000 - -
Good Charged Track | 318822 53.14% 53.14% | 11050400 52.62% 52.62%
PID for pm— 243234 76.29% 40.54% | 8403188 76.04% 40.02%
Vertex Fit forA 220109 90.49% 36.68% | 7618629 90.67% 36.28%
~ 170321 77.38% 28.39% | 5802051 76.16% 27.63%
KF 40996 24.07% 6.83% | 1414786 24.38% 6.74%
M, 30895 75.36% 5.15% 172618 12.20% 0.82%
2o 12003 38.85% 2.00% 7696 4.46% 0.037%
Event-Level BDT 10318 85.96% 1.72% 1697 22.05% 0.008%
Relative Effiency 215 times
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Bkg analysis — Topology

12, 18 inclusive

Table 1: Decay trees and their respective initial-final states.

rowNo

(decay e fimal states) iDeyTr  iDeylFSts  nEtr  nCEtr
o 0 0 879 879
LR e s B S S L wm
J/ 80,50 5 Ay, B2 5 aA A7t p A7 p 5 N - 968
(/6 > 2o 5 pim) 5
I/ = 80 20 5 Ay, B0 5 2R A s 7 p A7t 5 2 5 203
(/9 - 2On* 7 ppy)
T/ = 78RS0, R - 75,50 5 A A T 6 o -
[ )
20, 04 G
R W e 13 4 3 w000
.(]‘;/yuﬂ?;“:"w‘w 0 790,20 5 KA s 7 p At 2 N 3 00
I/ ):' -2t £ 5 a A St s’ A s ath
(/¥ --» 2°x°x* 7 pp) 16 0 2 1005

J/p — =020 20 5 70N 0 — 79N A —
T p, A — 7r+ P(879)

J/p = T80 50 — 70N, 50 — 70A A —
7 p, A — 7 p(55)

J/hp = 708080, 20 — Ay, 20 — Ay, A —
7 p, A = 7 p(49)
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Bkg analysis — Supress 2"¢ bkg

ece
e £ v oot Toms oo
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For remaining part

ece
Eio Eot Viow Cotens Toos

Keep L/or, >3, L/o;, < —6

HWRD

2 58

Efficiency: 75.94% : 76.98%
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Backup
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Cutflow of previous version of ana program

Criteria Signal MC Main Bkg MC
Events | Relative Effi Effi Events | Relative Effi Effi
NTotal 600000 - - 3000000 - -
Good Charged Track | 318822 53.14% 53.14% | 1713931 57.13% 57.13%
PID for pm— 243234 76.29% 40.54% | 1326980 77.42% 44.23%
Vertex Fit forA 146471 60.22% 24.41% | 794247 59.85% 26.47%
~ 42483 29.00% 7.08% | 201602 25.38% 6.72%
KF 10067 23.70% 1.68% 47477 23.55% 1.58%
M, 7647 75.96% 1.27% 4202 8.85% 0.14%
2o 3354 43.86% 0.56% 150 3.57% 0.005%
Event-Level BDT 3167 94.42% 0.53% 47 33.10% 0.0015%
Relative Effiency 337 times
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Cutflow of latest version of ana program

Criteria Signal MC Main Bkg MC
Events | Relative Effi Effi Events Relative Effi Effi
NTotal 600000 - - 21000000 - -
Good Charged Track | 318822 53.14% 53.14% | 11050400 52.62% 52.62%
PID for pm— 243234 76.29% 40.54% | 8403188 76.04% 40.02%
Vertex Fit forA 220109 90.49% 36.68% | 7618629 90.67% 36.28%
~ 170321 77.38% 28.39% | 5802051 76.16% 27.63%
KF 40996 24.07% 6.83% | 1414786 24.38% 6.74%
M, 30895 75.36% 5.15% 172618 12.20% 0.82%
2o 12003 38.85% 2.00% 7696 4.46% 0.037%
Event-Level BDT 10318 85.96% 1.72% 1697 22.05% 0.008%
Relative Effiency 215 times
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Backup — Track Level BDT

Correlation Matrix (signal)

Linear correlation coefficients in %
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Backup — Track Level BDT

Background
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Backup — Track Level BDT

TMVA response for classifier: B

(1/N) dN/ dx
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Backup — Event Level BDT

--- BDT
--- BDT
--- BDT
-—- BDT
--- BDT
--- BDT
--- BDT
--- BDT
--- BDT
-—- BDT
--- BDT
--- BDT
--- BDT
--- BDT
--- BDT
-—- BDT
--- BDT
--- BDT

n Tang (USTC)

: Rank : Variable : Variable Importance
1 : gls_e5x5 ¢ 1.247e-01
2 : g2s_e5x5 ¢ 1.212e-01
3 : lambdabars_rho : 8.379e-02
4 : lambdabars_cos : 8.149e-02
5 ¢ gls_cos_cms : 7.167e-02
6 : g2s_eSeed : 6.962e-02
7 : gls_eSeed : 6.324e-02
8 : gls_cos : 6.201e-02
9 : g2s_cos : 5.977e-02

10 : lambdabars_cos_cms : 5.963e-02
11 : gls_secmom : 5.826e-02
12 : gls_a42mom : 4.991e-02
13 : g2s_a42mom : 4.890e-02
14 : g2s_secmom : 4.585e-02

HWRD
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Backup — Event Level BDT

Input variable: lambdabars_rho
T
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Backup — Event Level BDT

Input variable: g1s_a42mom Input variable: g2s_e5x5
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Backup — Event Level BDT

nput variable: lambdabars_cos_cms]
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Backup — Event Level BDT

Linear correlation coefficients in %
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