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Cut flow previously determined

Selection Criteria Events Absolute 
Efficiency(%)

Relative 
Efficiency(%)

Total events 1,200,000

Single tag
Reconstruction of !Λ 1,042,541 86.88 86.88

∆𝐸 < 0.02 824,678 68.72 79.10
1.09 < 𝑀!" < 1.15 776,399 55.49 85.76

Double tag

Good tracks 516,926 43.08 66.58

PID 
for e

Prob(e)>Prob(p) 217,006 18.08 41.98
𝐸#$"% /𝑝 > 0.8 62,721 5.23 28.90

Reconstruction of Λ 55,563 4.63 88.59

𝜒&"' > 60 44,803 3.73 80.63
Sum 44,803 3.73

Table 1: Cut flow previously determined 

Need to be tested for 
getting higher efficiency
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Comments from Patrik

The mass of the missing p
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Comments from Patrik

The mass of the missing p

All cuts listed in table 1 except PID are used
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Comments from Patrik

The mass of the missing p

All cuts listed in table 1 are used
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Comments from Patrik

The mass of the missing p
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Use the renewed momentum 
after 4C fit

Use the  momentum 
without 4C fit
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Comments from Patrik

The mass of the missing p

Veto 𝑀3
45 (0.12, 0.155) without E/p cut for e Veto 𝑀3

678 (0.125, 0.155) without E/p cut for e
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Use the renewed momentum 
after 4C fit

Use the  momentum 
without 4C fit
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Comments from Patrik

The mass of the missing p
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Veto 𝑀3
45 (0.12, 0.155) without PID for e Veto 𝑀3

678 (0.125, 0.155) without PID for e

Use the renewed momentum 
after 4C fit

Use the  momentum 
without 4C fit
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Comments from Patrik

The momentum of the missing p in the L rest frame
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Comments from Patrik

The momentum of the missing p in the L rest frame

All cuts listed in table 1 except PID are used
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Use the renewed 
momentum after 4C fit

Use the  momentum 
without 4C fit
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Comments from Patrik

The momentum of the missing p in the L rest frame

All cuts listed in table 1 are used
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Use the renewed 
momentum after 4C fit

Use the  momentum 
without 4C fit
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Comments from Patrik

The momentum of the missing p in the L rest frame
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Use the renewed 
momentum after 
4C fit

Use the  momentum 
without 4C fit
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Comments from Patrik

The momentum of the missing p in the L rest frame

Veto 𝑃345 (0.09, 0.115) without E/p cut for e Veto 𝑃3678 (0.08, 0.115) without E/p cut for e
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Use the renewed 
momentum after 4C fit

Use the  momentum 
without 4C fit
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Comments from Patrik

The momentum of the missing p in the L rest frame
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Veto 𝑃345 (0.09, 0.115) without PID for e Veto 𝑃3678 (0.08, 0.115) without PID for e

Use the renewed 
momentum after 4C fit

Use the  momentum 
without 4C fit
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Comments from Patrik

The distribution of missing momentum(neutrino) after PID
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Comments from Patrik
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The distribution of missing momentum(neutrino) after PID

Use the renewed 
momentum after 4C fit

Use all cuts listed in 
table 1

Veto 𝑀!
"# (0.12, 0.155)

Veto 𝑃!"# (0.09, 0.115)

Veto 𝑀!
"# (0.12, 0.155)

Veto 𝑃!"# (0.09, 0.115)
Without E/p cut for e

Veto 𝑀!
"# (0.12, 0.155)

Veto 𝑃!"# (0.09, 0.115)
Without PID for e
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Comments from Patrik
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The distribution of missing momentum(neutrino) after PID

Use the momentum 
without 4C fit

Use all cuts listed in 
table 1

Veto 𝑀!
$%& (0.125, 0.155)

Veto 𝑃!$%& (0.08, 0.115)

Veto 𝑀!
$%& (0.125, 0.155)

Veto 𝑃!$%& (0.08, 0.115)
Without E/p cut for e

Veto 𝑀!
$%& (0.125, 0.155)

Veto 𝑃!$%& (0.08, 0.115)
Without PID for e
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Comments from Patrik

The energy of g which comes from S0 in the S0 rest frame
The combination of g and all charged tracks which has the energy closest to the

ECM are selected. And this g is regarded to from S0.
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Comments from Patrik

The energy of g which come from S0 in the S0 rest frame

All cuts listed in table 1 except PID are used
)GeV(tag(no PID)

γE
0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2

)
M

eV
Ev

en
ts

/( 
4.

0 

0
20
40
60
80

100
120
140
160
180
200
220
240 ):  5131    25.530%ΛΛ(-e+πpp

):  223844    2.887%ΛΛ(-π+πpp
)+c.c.:  7986    6.878%0ΣΛ(γ-π+πpp
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Comments from Patrik

The energy of g which come from S0 in the S0 rest frame

All cuts listed in table 1 are used
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Comments from Patrik

The energy of g which come from S0 in the S0 rest frame

Veto both 𝐸9
:;< and 𝐸9

=>< (0.065, 0.08)
missU

-0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06
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10
):  635    3.161%ΛΛ(-e+πpp
):  591    0.008%ΛΛ(-π+πpp

)+c.c.:  12    0.010%0ΣΛ(γ-π+πpp

 = 18.06
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

missU
-0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06

Ev
en

ts

0
2
4
6
8

10
12
14
16
18
20 ):  767    3.818%ΛΛ(-e+πpp

):  689    0.009%ΛΛ(-π+πpp
)+c.c.:  22    0.019%0ΣΛ(γ-π+πpp

 = 19.96
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

All cuts listed in table 1 are used
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Comments from Patrik

Attempt to use the new cut combinations
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Comments from Patrik

The distribution of  U_miss with new cuts combination

missU
-0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06
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10
12
14
16
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20 ):  767    3.818%ΛΛ(-e+πpp

):  689    0.009%ΛΛ(-π+πpp
)+c.c.:  22    0.019%0ΣΛ(γ-π+πpp

 = 19.96
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

4C
missU

-0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06
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1
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1.4 ):  354    1.764%ΛΛ(-e+πpp
):  119    0.002%ΛΛ(-π+πpp

)+c.c.:  2    0.001%0ΣΛ(γ-π+πpp

 = 16.27
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

4C(no PID)
missU

-0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06
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200 ):  2106    10.481%ΛΛ(-e+πpp

):  33741    0.435%ΛΛ(-π+πpp
)+c.c.:  393    0.338%0ΣΛ(γ-π+πpp

 = 11.06
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

4C(no E/p)
missU

-0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06
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6
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20
22 ):  1726    8.586%ΛΛ(-e+πpp

):  3015    0.039%ΛΛ(-π+πpp
)+c.c.:  27    0.023%0ΣΛ(γ-π+πpp

 = 24.99
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

Use the renewed 
momentum after 4C fit

Use all cuts listed in 
table 1

Veto 𝑀!
"# (0.12, 0.155)

Veto 𝑃!"# (0.09, 0.115)

Veto 𝑀!
"# (0.12, 0.155)

Veto 𝑃!"# (0.09, 0.115)
Without E/p cut for e

Veto 𝑀!
"# (0.12, 0.155)

Veto 𝑃!"# (0.09, 0.115)
Without PID for e
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Comments from Patrik

missU
-0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06
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14
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20 ):  767    3.818%ΛΛ(-e+πpp

):  689    0.009%ΛΛ(-π+πpp
)+c.c.:  22    0.019%0ΣΛ(γ-π+πpp

 = 19.96
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

reco
missU
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16 ):  577    2.871%ΛΛ(-e+πpp
):  302    0.004%ΛΛ(-π+πpp

)+c.c.:  17    0.015%0ΣΛ(γ-π+πpp

 = 19.27
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

reco(no PID)
missU

-0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06
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180 ):  3685    18.336%ΛΛ(-e+πpp
):  85339    1.101%ΛΛ(-π+πpp

)+c.c.:  5356    4.613%0ΣΛ(γ-π+πpp

 = 11.99
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

reco(no E/p)
missU

-0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06
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):  2636    13.115%ΛΛ(-e+πpp
):  5428    0.070%ΛΛ(-π+πpp

)+c.c.:  216    0.186%0ΣΛ(γ-π+πpp

 = 28.97
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

The distribution of  U_miss with new cuts combination

Use the momentum 
without 4C fit

Use all cuts listed in 
table 1

Veto 𝑀!
$%& (0.125, 0.155)

Veto 𝑃!$%& (0.08, 0.115)

Veto 𝑀!
$%& (0.125, 0.155)

Veto 𝑃!$%& (0.08, 0.115)
Without E/p cut for e

Veto 𝑀!
$%& (0.125, 0.155)

Veto 𝑃!$%& (0.08, 0.115)
Without PID for e
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Comments from Hai-Bo Li

The momentum of electron in the L rest frame
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The momentum of electron in the L rest frame

Comments from Hai-Bo Li

All cuts listed in table 1 except PID are used

)c/GeV(4C
e(no PID)

p
0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18

)c/
M

eV
Ev

en
ts

/( 
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0

50

100
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200

250

300

350
):  5131    25.530%ΛΛ(-e+πpp
):  223844    2.887%ΛΛ(-π+πpp

)+c.c.:  7986    6.878%0ΣΛ(γ-π+πpp

 = 10.54
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

)c/GeV(rec
e(no PID)

p
0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18

)c/
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140 ):  5131    25.530%ΛΛ(-e+πpp
):  223844    2.887%ΛΛ(-π+πpp

)+c.c.:  7986    6.878%0ΣΛ(γ-π+πpp

 = 10.54
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

Use the renewed momentum 
after 4C fit

Use the  momentum 
without 4C fit
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The momentum of electron in the L rest frame

Comments from Hai-Bo Li

All cuts listed in table 1 are used

)c/GeV(4C
ep

0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18

)c/
M
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/( 
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30 ):  767    3.818%ΛΛ(-e+πpp
):  689    0.009%ΛΛ(-π+πpp

)+c.c.:  22    0.019%0ΣΛ(γ-π+πpp

 = 19.96
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

)c/GeV(rec
ep

0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18

)c/
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eV
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):  767    3.818%ΛΛ(-e+πpp
):  689    0.009%ΛΛ(-π+πpp

)+c.c.:  22    0.019%0ΣΛ(γ-π+πpp

 = 19.96
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

Use the renewed momentum 
after 4C fit

Use the  momentum 
without 4C fit
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The momentum of electron in the L rest frame

Comments from Hai-Bo Li

Veto 𝑃745 (0.09, 0.115) Veto 𝑃7678 (0.09, 0.12)
missU

-0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06
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1.2 ):  503    2.504%ΛΛ(-e+πpp
):  218    0.003%ΛΛ(-π+πpp

)+c.c.:  1    0.001%0ΣΛ(γ-π+πpp

 = 18.73
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

missU
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9 ):  457    2.275%ΛΛ(-e+πpp
):  350    0.005%ΛΛ(-π+πpp

)+c.c.:  10    0.008%0ΣΛ(γ-π+πpp

 = 16.00
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

Use the renewed momentum 
after 4C fit

Use the  momentum 
without 4C fit
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The momentum of electron in the L rest frame

Comments from Hai-Bo Li

Veto 𝑃745 (0.09, 0.115) without E/p cut for e Veto 𝑃7678 (0.09, 0.12) without E/p cut for e

no E/p
missU
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35 ):  2678    13.325%ΛΛ(-e+πpp
):  9740    0.126%ΛΛ(-π+πpp

)+c.c.:  43    0.037%0ΣΛ(γ-π+πpp

 = 23.99
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

no E/p
missU

-0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06
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):  2584    12.860%ΛΛ(-e+πpp
):  11835    0.153%ΛΛ(-π+πpp

)+c.c.:  93    0.081%0ΣΛ(γ-π+πpp

 = 21.45
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

Use the renewed momentum 
after 4C fit

Use the  momentum 
without 4C fit
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The momentum of electron in the L rest frame

Comments from Hai-Bo Li

no PID
missU

-0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06
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200 ):  3278    16.310%ΛΛ(-e+πpp

):  82874    1.069%ΛΛ(-π+πpp
)+c.c.:  643    0.554%0ΣΛ(γ-π+πpp

 = 11.13
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

no PID
missU

-0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06
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):  3274    16.292%ΛΛ(-e+πpp
):  98968    1.276%ΛΛ(-π+πpp

)+c.c.:  1783    1.536%0ΣΛ(γ-π+πpp

 = 10.15
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

Veto 𝑃745 (0.09, 0.115) without PID for e Veto 𝑃7678 (0.09, 0.12) without PID for e

Use the renewed momentum 
after 4C fit

Use the  momentum 
without 4C fit
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Comments from Hai-Bo Li

The angle between electron and the normal dirction of L-proton plane
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The angle between electron and the normal dirction of L-p plane

Comments from Hai-Bo Li

All cuts listed in table 1 are usedAll cuts listed in table 1 except PID are used

p-ndΛ

(no PID)π
Angle

80 82 84 86 88 90 92 94 96 98 100
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):  5131    25.530%ΛΛ(-e+πpp
):  223844    2.887%ΛΛ(-π+πpp

)+c.c.:  7986    6.878%0ΣΛ(γ-π+πpp

 = 10.54
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

p-ndΛ

π
Angle
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25 ):  767    3.818%ΛΛ(-e+πpp
):  689    0.009%ΛΛ(-π+πpp

)+c.c.:  22    0.019%0ΣΛ(γ-π+πpp

 = 19.96
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp
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Comments from Hai-Bo Li

Attempt to use the new cut combinations
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missU
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20 ):  767    3.818%ΛΛ(-e+πpp

):  689    0.009%ΛΛ(-π+πpp
)+c.c.:  22    0.019%0ΣΛ(γ-π+πpp

 = 19.96
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

The distribution of  U_miss with new cuts combination

4C
missU
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1.2 ):  355    1.766%ΛΛ(-e+πpp
):  106    0.001%ΛΛ(-π+πpp

)+c.c.:  1    0.001%0ΣΛ(γ-π+πpp

 = 16.51
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

4C(no PID)
missU
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):  33494    0.432%ΛΛ(-π+πpp
)+c.c.:  374    0.322%0ΣΛ(γ-π+πpp

 = 11.24
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

4C(no E/p)
missU
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):  2945    0.038%ΛΛ(-π+πpp
)+c.c.:  26    0.022%0ΣΛ(γ-π+πpp

 = 25.35
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

Comments from Hai-Bo Li

Use the renewed 
momentum after 4C fit

Use all cuts listed in 
table 1

Veto 𝑀!
"# (0.12, 0.155)

Veto 𝑃%"# (0.09, 0.115)

Veto 𝑀!
"# (0.12, 0.155)

Veto 𝑃%"# (0.09, 0.115)
Without E/p cut for e

Veto 𝑀!
"# (0.12, 0.155)

Veto 𝑃%"# (0.09, 0.115)
Without PID for e
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missU
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20 ):  767    3.818%ΛΛ(-e+πpp

):  689    0.009%ΛΛ(-π+πpp
)+c.c.:  22    0.019%0ΣΛ(γ-π+πpp

 = 19.96
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

The distribution of  U_miss with new cuts combination

rec
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)+c.c.:  9    0.007%0ΣΛ(γ-π+πpp

 = 15.51
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp
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):  25994    0.335%ΛΛ(-π+πpp
)+c.c.:  1272    1.096%0ΣΛ(γ-π+πpp

 = 14.07
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

rec(no E/p)
missU
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):  2496    0.032%ΛΛ(-π+πpp

)+c.c.:  70    0.060%0ΣΛ(γ-π+πpp

 = 28.63
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp

Comments from Hai-Bo Li

Use the momentum 
without 4C fit

Use all cuts listed in 
table 1

Veto 𝑀!
$%& (0.125, 0.155)

Veto 𝑃%$%& (0.09, 0.12)

Veto 𝑀!
$%& (0.125, 0.155)

Veto 𝑃%$%& (0.09, 0.12)
Without E/p cut e

Veto 𝑀!
$%& (0.125, 0.155)

Veto 𝑃%$%& (0.09, 0.12)
Without PID for e



no E/p
missU
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):  2636    13.115%ΛΛ(-e+πpp
):  5428    0.070%ΛΛ(-π+πpp

)+c.c.:  216    0.186%0ΣΛ(γ-π+πpp

 = 28.97
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp
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):  5428    0.070%ΛΛ(-π+πpp

)+c.c.:  216    0.186%0ΣΛ(γ-π+πpp

 = 28.97
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp
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):  2496    0.032%ΛΛ(-π+πpp

)+c.c.:  70    0.060%0ΣΛ(γ-π+πpp

 = 28.63
S+B
S

)ΛΛ(-e+πpp
)ΛΛ(-π+πpp
)+c.c.0ΣΛ(γ-π+πpp
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Result of these tests

1.  Use the following cuts to replace E/p: 

Veto 𝑀!"##"$% &
'()*"+ (0.125, 0.155)

Veto 𝑃('()*"+ (0.09, 0.12)

2.  Use the following cuts to replace E/p: 

Veto 𝑀()**)+, -
.%/0)1 (0.125, 0.155)

(Both used in the two plots)

Veto 𝑃()**)+, -.%/0)1 (0.08, 0.115)
(Only used in the right plot)

All of the momentum we used to get the plots in this slide is without 4C
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Fitting result obtained by using new cuts instead of E/p
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𝑁*), = 280 ± 24

ü Signal: MC matched shape ⊗ a Gaussian 

ü Main Background: MC shape

from ⁄𝐽 𝜓 → Λ!Λ,	 Λ → p𝜋2,	!Λ → Mpπ3

ü Peaking background: MC shape (fixed)

from ⁄𝐽 𝜓 → ΛMΣ4,	Λ → p𝜋2, MΣ4 → γ!Λ, !Λ → Mpπ3 +c.c.

ü Other	background:	2nd order	polynomial

There is only 1.3 billion J/psi data. 

For 10 billion data, according to this result, the 
expected yield is 2,154 which is about 3 times 
the value of the previous result.
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Comparison between the new result and the previous one
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24
280 = 8.57%

13
105 = 12.38%
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Back Up
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Momentum distributions
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