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Double Tag
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Event selection

Selection criteria

ØGood Charged Tracks 

ü No vertex requirement is made due to existence of Λ

ü |𝑐𝑜𝑠𝜃|<0.93

ü𝑁!""#$%&'() = 4

ü ∑*+𝑄* = 0

ØParticle Identification (only for electron) 

Use Dedx, Tof1, Tof2  and EMC

ü
Prob(e)

Prob(e),Prob(-),Prob(k) > 0.8

ü Prob(e) > 0.001

The other track is assumed to be a proton.
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Event selection

Dominant background ⁄𝐽 𝜓 → 𝛬 ̅𝛬, 𝛬 → 𝑝𝜋0,	 ̅𝛬 → 𝑝̅𝜋1

ØReconstruction of 𝚲

ü Vertex and Second Vertex Fit for Λ based on 

p𝜋. hypothesis

ü Vertex/second vertex fit: 𝜒/ < 100

ü 𝐿/ 𝜎0 > 2

Ø4C kinematic fit

ü A 4C kinematic fit is performed to the two 

virtual particles ( Λ and ;Λ ) hypothesis

ü 𝜒+1/ > 30

ØRecoiling mass of  "𝚲𝐩

ü For this background, recoiling mass of ;Λp is expected to 

be the invariant mass of p

ü Veto 3𝜎: 𝑀234
%5'"*6 −𝑚7

89: > 0.030 (𝐺𝑒𝑉/𝑐/)

ØMass of  𝒑𝒆 after 4C kinematic fit

ü For this background, a Λ can be reconstructed based on 

p𝜋. hypothesis

ü Veto 3𝜎: 𝑀45 +1
)*! −𝑚3

89: > 0.005 (𝐺𝑒𝑉/𝑐/)
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Fitting results

No. 𝜒//𝑛𝑑𝑓 BF(×10.+) Deviation
1 0.66 7.51 ± 0.27 2.66𝜎
2 0.68 7.49 ± 0.25 2.90𝜎
3 0.69 8.13 ± 0.27 0.62𝜎
4 0.73 7.23 ± 0.23 4.05𝜎

No.1 Varvara’s formalism with “_corr2”

PRD 100, 076008No.3 Ru-Min Wang’s formalism
No.2 Varvara’s formalism with “_corr3”

No.4 Hybrid formalism with “_RMW2”
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https://doi.org/10.1103/PhysRevD.100.076008
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Cut flow

Selection Criteria Relative Efficiency(%)
Different signal MC No.1 No.2 No.3 No.4

Double tag

Reconstruction of Λ 80.89 81.18 80.81 81.01
𝜒+1/ > 30 98.89 98.88 99.36 98.86

𝑀234
%5'"*6 −𝑚7

89: > 0.030 (𝐺𝑒𝑉/𝑐/) 59.78 59.78 51.71 59.81

𝑀45 +1
)*! −𝑚3

89: > 0.005 (𝐺𝑒𝑉/𝑐/) 80.29 80.13 78.37 80.10

Sum 8.16 8.23 7.45 8.35

No.1 Varvara’s formalism with “_corr2”

PRD 100, 076008No.3 Ru-Min Wang’s formalism
No.2 Varvara’s formalism with “_corr3”

No.4 Hybrid formalism with “_RMW2”

https://doi.org/10.1103/PhysRevD.100.076008
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Comparison between MC and data

Impose all the selection criteria. Scaled by the number of events from fitting result.
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Comparison between MC and data

Impose all the selection criteria. Scaled by the number of events from fitting result.

No.1 Varvara’s formalism with “_corr2”

PRD 100, 076008No.3 Ru-Min Wang’s formalism
No.2 Varvara’s formalism with “_corr3”

No.4 Hybrid formalism with “_RMW2”
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Comparison between MC and data

Impose all the selection criteria. Scaled by the number of events from fitting result.

No.1 Varvara’s formalism with “_corr2”

PRD 100, 076008No.3 Ru-Min Wang’s formalism
No.2 Varvara’s formalism with “_corr3”

No.4 Hybrid formalism with “_RMW2”
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Comparison between MC and data

Impose all the selection criteria. Scaled by the number of events from fitting result.

No.1 Varvara’s formalism with “_corr2”

PRD 100, 076008No.3 Ru-Min Wang’s formalism
No.2 Varvara’s formalism with “_corr3”

No.4 Hybrid formalism with “_RMW2”

e)e(cos
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Ev
en
ts

0

20

40

60

80

100

120

140

160

180 signal MC
+pe)/MC(p

data

e)e(cos
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Ev
en
ts

0

20

40

60

80

100

120

140

160

180 signal MC
+pe)/MC(p

data

e)e(cos
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Ev
en
ts

0

20

40

60

80

100

120

140

160

180 signal MC
+pe)/MC(p

data

e)e(cos
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Ev
en
ts

0

20

40

60

80

100

120

140

160

180 signal MC
+pe)/MC(p

data

No.1 No.2

No.3 No.4

https://doi.org/10.1103/PhysRevD.100.076008


12

Comparison between MC and data

Impose all the selection criteria. Scaled by the number of events from fitting result.

No.1 Varvara’s formalism with “_corr2”

PRD 100, 076008No.3 Ru-Min Wang’s formalism
No.2 Varvara’s formalism with “_corr3”

No.4 Hybrid formalism with “_RMW2”
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Comparison between MC and data

Impose all the selection criteria. Scaled by the number of events from fitting result.

No.1 Varvara’s formalism with “_corr2”

PRD 100, 076008No.3 Ru-Min Wang’s formalism
No.2 Varvara’s formalism with “_corr3”

No.4 Hybrid formalism with “_RMW2”
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14Impose all the selection criteria. Scaled by the number of events from fitting result.

No.1 Varvara’s formalism with “_corr2”

PRD 100, 076008No.3 Ru-Min Wang’s formalism
No.2 Varvara’s formalism with “_corr3”

No.4 Hybrid formalism with “_RMW2”
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Barlow test

Impose all the selection criteria. Scaled by the number of events from fitting result.

No.1 Varvara’s formalism with “_corr2”

PRD 100, 076008No.3 Ru-Min Wang’s formalism
No.2 Varvara’s formalism with “_corr3”

No.4 Hybrid formalism with “_RMW2”
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16Impose all the selection criteria. Scaled by the number of events from fitting result.

No.1 Varvara’s formalism with “_corr2”

PRD 100, 076008No.3 Ru-Min Wang’s formalism
No.2 Varvara’s formalism with “_corr3”

No.4 Hybrid formalism with “_RMW2”

sig
pe(4C)Different cut for M

0 0.005 0.01

B
ra

nc
hi

ng
 F

ra
ct

io
n

0.6

0.7

0.8

0.9

1
-310×

sig
pe(4C)Different cut for M

0 0.005 0.01

B
ra

nc
hi

ng
 F

ra
ct

io
n

0.6

0.7

0.8

0.9

1
-310×

sig
pe(4C)Different cut for M

0 0.005 0.01

B
ra

nc
hi

ng
 F

ra
ct

io
n

0.6

0.7

0.8

0.9

1
-310×

sig
pe(4C)Different cut for M

0 0.005 0.01

B
ra

nc
hi

ng
 F

ra
ct

io
n

0.6

0.7

0.8

0.9

1
-310×

No.1 No.2

No.3 No.4

Barlow test

https://doi.org/10.1103/PhysRevD.100.076008


17

Compare the distributions from different MC
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Impose all the selection criteria expect the showing distribution.
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Compare the distributions from different MC
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Back Up



20

)4c/2GeV(2q
0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04 0.045 0.05

)4 c/2
M

eV
Ev

en
ts

/( 
1.

0 

0

1000

2000

3000

4000

5000 Ru-Min Wang’s Formalism
Varvara’s Formalism(corr2)
Varvara’s Formalism(corr3)
Hybrid Formalism(RMW2)

)GeV(missU
-0.06 -0.04 -0.02 0 0.02 0.04 0.06

)
M

eV
Ev

en
ts

/( 
2.

4 

0

1000

2000

3000

4000

5000

6000

7000
Ru-Min Wang’s Formalism
Varvara’s Formalism(corr2)
Varvara’s Formalism(corr3)
Hybrid Formalism(RMW2)

Impose all the selection criteria.

Compare the distributions from different MC



21

the 𝑞/ dependence of  FFs, 
which is used in the Varvara’s formalism

the 𝑞/ dependence of  FFs, 
which is used in the Ru-Min Wang’s formalism

PRD 100, 076008

Different form factor parametrization

https://doi.org/10.1103/PhysRevD.100.076008

