Vertex Time difference fitting
results



Fitting Function candidates

e Sqrt(PO+p1/x)

* Sqrt(PO + (p1+p2/sqrt(x))*2)



With Function 1, MC check

1) MC without smearing on Barrel + Detector Veto
e 2) MC without smearing on Barrel

e 3) MC with smearing on Barrel
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— Sigma : Time Resolution affected by Csl and Barrel

All modules are integrated
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Module stability
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e Evaluation of Barrel Calibration from Fitting of
Vertex Time Difference distributions
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MC without Resolution of MB

Even if Barrel Resolution is O, resolution of
Vertex Time Difference is dependent on Barrel
deposit energy

— Does barrel deposit energy selectlon affect Csl

selection?
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Energy deposit in the case of bad pair
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Csl resolution effect

* Vertex Time difference in 6g

* 6g vield dependency on time resolution
* Cases

— Run62(bad calib.), Run64(good calib.), MC

default(overestimated), MC with no Csl resolution

Highest energy
selection (Red)

° 6g y|e|d Vertex Time Difference =
VertexTime(Red) —

— MC default : 53420 MeanVertexTime(Blue)
— MC with no smearing : 53681




Vertex time difference in 6g
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Gamma Reconstruction dependency
on Gamma Energy

Vertex Time Difference between two gammas
No Smearing on Csl for this study

Condition

— 100<GammakE;<200 && 100<Gammak;<200 .. [MeV]
— [100,200], [200,300] ....

High Gamma Energy -> Large Sigma of gaussian
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#Csl Channels

With Regard to

Csl Channels
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Brief summary

* Worse quality of Gamma Rec
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P.O.T.

With 3.6e7 #KL = 2e14 POT

Run62 : 1.39e18

— /300 =4.63e15 ->8.33e8 POT -> #KL

— # KL3piO0 reconstructed : 9110

Run64 : 4.38el8
— /300 = 1.46e16 -> 2.63e9
— # KL3piO reconstructed : 31347 (9941)

Run69 :5.21el7/
— /70 =7.44e15 -> 1.34e9
— # KL3piO reconstructed : 12799 (7950)

MC Generation

— KL3piO Gen : 1e6*2000

— #KL ~ 5.13*1e6*2000 = 1.03e10

— # KL3piO reconstructed : 132659 (10729)
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With Function 1, data check
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— Run62

Red
— Run64
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— Run69 MB
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— Run69 IB
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o F rdf aAB51 /27
Prob 0.1265
Constant 4205860
Mecan 12822002

1.098 + 0.023
|

rEnEPT
Entries 11006
Mean 13.08
AmMsS 1.175
*f ndf 2167527
Prob 0.2447
Constant 4147860
Mean 1291200
% ma 1.017 +0.01%
rEDEPa
hEDEPIS
Entries ge24
Mean 13.11
AmMs 1.147
21 rdf 4327727
Prob 0.0245%
Constant 359257
Mean 1285002
| Sigma 1.046 + 0.022
- = - R o O ]

- —
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REDEPID

Entries 27426
Mecan 11.36
AMS 1.983
= F rdf 179527
Prob 0.9064
Constant 5626164
Mean 11.04120.03

qma 1.627 + 0.057
Entries 30180
Mecan 10.89
AMS 1.3€68
= F ndf 438,727
Prob 0.1563
Constant 932.7+488
Mean 10.75 £ 0.01

qgma 1.218 + 0.020

E 32059
3 10.88
- 1.265
= 313527
= 0.2568
= 1154+99
3 10.72 + 0.01
- 1.086 +0.013
g ]
- hEDEPI&
Entries 31757
Mean 10.84
AMS 1181
F ndf a4 56 /27
Prob 0.01809
Constant 1210103
Mean 10.76 + 0.01

Sigma 0.9877+0.0103

"lllllllllllllllllllll

hEDEPI8
Entries 28355
Mean 10.99
AamMs 1.185
S rdf é891/27
Prob 1.601e-05
Constant 1123x239
Mean 108x20.0
Sigma 0.9483 + 0.0056
N*ﬂ: _]

CASE2

rEDEP1
hEDEPI1 —
Entries 27133
Mean 11.01
AMsS 1.512
S rdf as 78 /27
Prob a.1201
Constant 76211279
Mean 1081 2 0.02
gma 1.245 + 0.023
rEDEPa
hEDEPI2
= Entries 32418
. Mean 1085
- AamMs 1.258
E  F ndf 2478727
= Prob 0.5868
= Constant 1100297
- Mecan 10.71 £ 0.01
- gma 1.112+0.014
E . e ]
rEDEPS
hEDEPIS
Entries 32580
Mean 10.9
AmMSs 1.223
5 rdf a274 527
Prob 0.2057
Constant 1Mervz 101
Mean 10722001
Sigma 1.042 +0.012

- hEDEPIZ —
Entries o279
Mean 10.85
AMS 1.189
S rdf 4038 /27
Prob 0.04137
Constant 11812103
Mecan 10.77 2 0.01

Sigma 0.9511 + 0.0085

r

hEDEPIS
26230
10.89
1.129
57.73/27
0.000519
1054 £ 9.6
108200
0.934 + 0.00%

"




hEDEPID

Entries
Mean
AamMs

*F df
Prob
Constant
Mean

rEDEPO
/ Sigma 1.675 + 0.063

26087 |
15.24

1.818

1676 /27
0.9369
5307+ 6.4
1626+ 0.03

rEDEP2
e DEDEPIZ
Entries
Mean
AamMs
*F ndf
Prob
Constant
Mecan
gma

8134

15

1.315
1745727
0.9183
2686146
1484 2003

1.213 +0.038

Entries
Mean
AmMs

*F ndf
Prob
Constant
Mean

o _DEDEPI4

agma 1.04 +0.03
= qﬂ}:. R |

4108

149

1.204
2204727
0.7363
1497236
1476 20.03

Entries
Mean
AamMs

*F ndf
Prob
Constant
Mean

hEDEPIE

2604

1485

1.108
aooes27
0.3108
102e8x30
14652003

rEDEPS
J_;k gma 0.9566 + 0.0348

+

hEDEPIS
Entrie= 1831
Mecan 14.81
AMS 1128
= F rdf 2618 /27
Prob 0.5087
Constant 70.03+2.39
Mean 14.56 + 0.05
Sigma 1.028 + 0.049

CASE3

Sigma 0.9716+ 0.0383

4
q

rEDEPY
i hEDEPI1 S—
Entries 12734
Mean 15.12
AMs 1.438
xS rdf 2233/27
Prob 0.7205
Constant as7.ex556
Mean 1497 2002
sgma 1.281 +0.036
rEDEPa _
hEDEPI2
Entries 5519
Mean 14.895
AamMs 1.262
S rdf 3054 /27
Prob 0.2303
Constant 1895140
Mean 1478 20.03
sgma 1.096 + 0.034
rEDEPS
hEDEPIS
Entries azze
Mean 14.81
AamMs 1.169
S rdf 2643 /27
Prob 0.5508
Constant n7zx3an
Mean 1464 2 0.04
Sigma 1.107 + 0.045
rEDEPT
= Entries 2152
— Mean 14.82
8 AmMs 1.123
- S rdf 4053 /27
- Prob 0.04571
- Constant 848562271
= Mean 1464 1004
rEDEPY

hEDEPIS
Entries 1506
Mean 14.76
AMS 1.077
o+ F rdf 22627
Prob o.7116
Constant 629312385
Mecan 146200
Sigma 0.8819+ 0.0364

"~

0 e ]




Entries
Mecan
AmMs

S rdf
Prob
Constant
Mean

=13 -
~-25.34 -

2137
2662/37

0.9208 -
91071245 -
~26.06 +0.03 -

1.16 +0.03

sy v v BB R R

[

rEDEPY
hEDEPI1
Entries 4254
Mecan ~26.05
AMS 1.389
S ndf a003/37
Prob 0.7848
Constant 146 +3.2
Mecan ~2625 +0.02

1.044 + 0.020

-

- CASE4

rEDEPG
Entries
Mean
AamMs
S ndf
Prob
Constant
Mecan

P

rEnePa
- hEDEPI3
5575 Entries 6431
~-26&.14 - Mean ~26.16
1.183 AmMs 1.169
5203 /37 - xS rdf 42237
0.04421 Prob 0.2563
2022138 - Constant 24181241
~26.27 +0.02 Mean ~26.310.0
1.04 +0.02 - Sigma 1.005+0.015
) -~ - -~ e :
rEnePs
hEDEPI4 hEDEPIS
i 6643 - Entries 6719
~-26.12 Mean ~26.09
1.141 - AmMs 1.109
6413737 . xS rdf 66.49 /37
0.003712 Prob 0.002074
2664143 - Constant 26295143
~26.25 +0.02 Mean ~262+0.0
0.9782+0.01238 - Sigma 0.9721+0.0120

11

rEDEPT
hEDEPIE _ hEDEPIZ

S656 Entries 6144

~-26.01 - Mean ~25.9%
1.104 AMSs 1.123

34 .45/37 - S ndf 7923/37
0.5851 Prob 6.6410-08

2677144 - Constant 2432141

~2614 2001 Mean ~2612x0.02

Sigma 0.9423+0.0127 - Sigma 0.951 +0.013

-~ e . - - - -— - — l
rEcErs e—
hEDEPI2 - hEDEPIS
Entries 5612 - Entries 46834
Mean ~-2597 . Mean ~25.91
AMS 1.073 - AMS 107
S ndf &6.82 /37 . S ndf 7112737
Prob 0.001309 - Prob 0.0008256
Constant 23595142 - Constant 209738
Mecan ~26120.0 - Mean ~-26.05 x0.02
Sigma 0.8862+0.0118 - gma 0.8726+0.0117
- . ] ) A . . - . |




With Function 2, data check

e PO of Function 1

— PO of Function?2

e P1 of Function 1

— = p2°2 of
Function?2

e P1 of Function 2

— Too small
— Range of p1
e [0.001,0.3]

1.8

1.6

1.4

1.2

0.6

Graph

1 I | L I | LI l L L L] ] LI I | I L LI I LI

21 ndf 8.892/7
Prob 0.2605
p0 0.7979 + 0.04707
p1 0.001 +0.2851
p2 2.206 +0.1424
%2 I ndf 7.851/7
Prob 0.3459
0.5674 + 0.03223

0.001 +0.2127

2.493 +0.0984

10.45/7

0.1646

0.5871 £ 0.06548
0.001+0.2129
2.403+0.156

259717
0.0005092
0.6657 +0.02953
0.001 £0.2126
1.73+0.1144
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