
Final histograms
vertex cuts dependencies (z cut and r cut)
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Four types histograms are shown,

1. TDC kaons timing cut* only,

2. TDC kaons timing cut  & z-vertex cut (target region),

3. TDC kaons timing cut  & r-direction cut (loosely),

4. TDC kaons timing cut  & r-direction cut (tightly)

The summary of fitting these histograms are shown in the last page.

*The TDC cuts are defined SDD by SDD loosely
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Prob       0.04715876

BGa       20.3541±       158.8553 

BGb       0.0059766946±   0.0005375225 

BGc       4.084715e-07±  -2.732025e-07 

Ka1Kb ratio  0.189341±       1.936696 

TiKa1 Height  9.1731±       255.8655 

NiKa1 Height  7.2456±       166.8258 

KHeXLa Height  19.5683±       407.4882 

LaLb ratio  0.0269848±      0.3702744 

LaLg ratio  0.0229655±      0.1679561 

Gamma [eV]  11.51179±       30.42142 

Shift [eV]  3.38167±       -7.83248 
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Prob       0.04715876

BGa       20.3541±       158.8553 

BGb       0.0059766946±   0.0005375225 

BGc       4.084715e-07±  -2.732025e-07 

Ka1Kb ratio  0.189341±       1.936696 

TiKa1 Height  9.1731±       255.8655 

NiKa1 Height  7.2456±       166.8258 

KHeXLa Height  19.5683±       407.4882 

LaLb ratio  0.0269848±      0.3702744 

LaLg ratio  0.0229655±      0.1679561 

Gamma [eV]  11.51179±       30.42142 

Shift [eV]  3.38167±       -7.83248 

1st total kaon timing cut vc

TDC kaons timing cut only  1st cycle
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Prob       0.01119637

BGa       18.7767±       114.2342 

BGb       0.005513730±    0.007267146 

BGc       3.77465e-07±   -6.01216e-07 

Ka1Kb ratio  0.161713±       1.532134 

TiKa1 Height  9.5578±       307.1951 

NiKa1 Height  7.3951±       172.6655 

KHeXLa Height  19.1182±       478.0679 

LaLb ratio  0.0240278±      0.3974444 

LaLg ratio  0.0203486±      0.2116827 

Gamma [eV]  8.52344±       15.98338 

Shift [eV]  2.589382±      -6.268417 
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Prob       0.01119637

BGa       18.7767±       114.2342 

BGb       0.005513730±    0.007267146 

BGc       3.77465e-07±   -6.01216e-07 

Ka1Kb ratio  0.161713±       1.532134 

TiKa1 Height  9.5578±       307.1951 

NiKa1 Height  7.3951±       172.6655 

KHeXLa Height  19.1182±       478.0679 

LaLb ratio  0.0240278±      0.3974444 

LaLg ratio  0.0203486±      0.2116827 

Gamma [eV]  8.52344±       15.98338 

Shift [eV]  2.589382±      -6.268417 

2nd total kaon timing cut vc

TDC kaons timing cut only  2nd cycle
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Prob        0.6102087

BGa       8.88405±       32.28576 

BGb       0.002638281±   -0.001500866 

BGc       1.815725e-07±   1.097483e-07 

Ka1Kb ratio  0.445006±       1.981215 

TiKa1 Height  3.88978±       46.68661 

NiKa1 Height  3.17832±       31.66629 

KHeXLa Height  11.6424±       263.4034 

LaLb ratio  0.0267089±      0.3714475 

LaLg ratio  0.0207963±      0.1724156 

Gamma [eV]  10.8288±        49.5973 

Shift [eV]  3.528053±      -8.163858 
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Prob        0.6102087

BGa       8.88405±       32.28576 

BGb       0.002638281±   -0.001500866 

BGc       1.815725e-07±   1.097483e-07 

Ka1Kb ratio  0.445006±       1.981215 

TiKa1 Height  3.88978±       46.68661 

NiKa1 Height  3.17832±       31.66629 

KHeXLa Height  11.6424±       263.4034 

LaLb ratio  0.0267089±      0.3714475 

LaLg ratio  0.0207963±      0.1724156 

Gamma [eV]  10.8288±        49.5973 

Shift [eV]  3.528053±      -8.163858 

1st total kaon timing & -70<z<100

TDC kaons timing cut & -70 mm < z < 100 mm 
 1st cycle
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Prob        0.0049888

BGa       8.25675±       18.21071 

BGb       0.002458037±    0.001198407 

BGc       1.701189e-07±  -1.946002e-08 

Ka1Kb ratio  0.398598±       1.679008 

TiKa1 Height  4.19055±       59.32712 

NiKa1 Height  2.96709±       23.64227 

KHeXLa Height  11.5591±       293.7205 

LaLb ratio  0.0249532±      0.3801655 

LaLg ratio  0.0193182±      0.1861579 

Gamma [eV]  8.39859±       25.20554 

Shift [eV]  2.749190±      -1.093536 
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Prob        0.0049888

BGa       8.25675±       18.21071 

BGb       0.002458037±    0.001198407 

BGc       1.701189e-07±  -1.946002e-08 

Ka1Kb ratio  0.398598±       1.679008 

TiKa1 Height  4.19055±       59.32712 

NiKa1 Height  2.96709±       23.64227 

KHeXLa Height  11.5591±       293.7205 

LaLb ratio  0.0249532±      0.3801655 

LaLg ratio  0.0193182±      0.1861579 

Gamma [eV]  8.39859±       25.20554 

Shift [eV]  2.749190±      -1.093536 

2nd total kaon timing & -70<z<100

TDC kaons timing cut & -70 mm < z < 100 mm 
 2nd cycle
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Prob        0.6102087

BGa       8.88405±       32.28576 

BGb       0.002638281±   -0.001500866 

BGc       1.815725e-07±   1.097483e-07 

Ka1Kb ratio  0.445006±       1.981215 

TiKa1 Height  3.88978±       46.68661 

NiKa1 Height  3.17832±       31.66629 

KHeXLa Height  11.6424±       263.4034 

LaLb ratio  0.0267089±      0.3714475 

LaLg ratio  0.0207963±      0.1724156 

Gamma [eV]  10.8288±        49.5973 

Shift [eV]  3.528053±      -8.163858 
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Prob        0.6102087

BGa       8.88405±       32.28576 

BGb       0.002638281±   -0.001500866 

BGc       1.815725e-07±   1.097483e-07 

Ka1Kb ratio  0.445006±       1.981215 

TiKa1 Height  3.88978±       46.68661 

NiKa1 Height  3.17832±       31.66629 

KHeXLa Height  11.6424±       263.4034 

LaLb ratio  0.0267089±      0.3714475 

LaLg ratio  0.0207963±      0.1724156 

Gamma [eV]  10.8288±        49.5973 

Shift [eV]  3.528053±      -8.163858 

1st total kaon timing & r<120

TDC kaons timing cut & r < 120 mm 
 1st cycle
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Prob        0.0049888

BGa       8.25675±       18.21071 

BGb       0.002458037±    0.001198407 

BGc       1.701189e-07±  -1.946002e-08 

Ka1Kb ratio  0.398598±       1.679008 

TiKa1 Height  4.19055±       59.32712 

NiKa1 Height  2.96709±       23.64227 

KHeXLa Height  11.5591±       293.7205 

LaLb ratio  0.0249532±      0.3801655 

LaLg ratio  0.0193182±      0.1861579 

Gamma [eV]  8.39859±       25.20554 

Shift [eV]  2.749190±      -1.093536 
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Prob        0.0049888

BGa       8.25675±       18.21071 

BGb       0.002458037±    0.001198407 

BGc       1.701189e-07±  -1.946002e-08 

Ka1Kb ratio  0.398598±       1.679008 

TiKa1 Height  4.19055±       59.32712 

NiKa1 Height  2.96709±       23.64227 

KHeXLa Height  11.5591±       293.7205 

LaLb ratio  0.0249532±      0.3801655 

LaLg ratio  0.0193182±      0.1861579 

Gamma [eV]  8.39859±       25.20554 

Shift [eV]  2.749190±      -1.093536 

2nd total kaon timing & r<120

TDC kaons timing cut & r < 120 mm 
 2nd cycle
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Prob         0.451154

BGa       10.52515±       30.88704 

BGb       0.00310964±     0.00313339 

BGc       2.130875e-07±  -2.396434e-07 

Ka1Kb ratio  0.356537±       1.910413 

TiKa1 Height  4.46687±       61.82372 

NiKa1 Height  4.05455±       53.74993 

KHeXLa Height  12.0931±       249.7792 

LaLb ratio  0.0286438±      0.3645681 

LaLg ratio  0.0234781±      0.1918384 

Gamma [eV]  11.33928±       34.53501 

Shift [eV]  3.672394±       -6.15727 
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Prob         0.451154

BGa       10.52515±       30.88704 

BGb       0.00310964±     0.00313339 

BGc       2.130875e-07±  -2.396434e-07 

Ka1Kb ratio  0.356537±       1.910413 

TiKa1 Height  4.46687±       61.82372 

NiKa1 Height  4.05455±       53.74993 

KHeXLa Height  12.0931±       249.7792 

LaLb ratio  0.0286438±      0.3645681 

LaLg ratio  0.0234781±      0.1918384 

Gamma [eV]  11.33928±       34.53501 

Shift [eV]  3.672394±       -6.15727 

1st total kaon timing & r<80

TDC kaons timing cut & r < 80 mm 
 1st cycle
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Prob       0.01148451

BGa       9.920168±       9.095698 

BGb       0.002948762±    0.007692495 

BGc       2.031551e-07±  -4.821577e-07 

Ka1Kb ratio  0.314023±       1.822496 

TiKa1 Height  4.92848±       78.98928 

NiKa1 Height  4.04302±       55.08112 

KHeXLa Height  12.3774±       280.8044 

LaLb ratio  0.0275608±      0.3957259 

LaLg ratio  0.0215574±      0.1916121 

Gamma [eV]  9.43445±       19.95679 

Shift [eV]  2.9266584±      0.3801885 
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Prob       0.01148451

BGa       9.920168±       9.095698 

BGb       0.002948762±    0.007692495 

BGc       2.031551e-07±  -4.821577e-07 

Ka1Kb ratio  0.314023±       1.822496 

TiKa1 Height  4.92848±       78.98928 

NiKa1 Height  4.04302±       55.08112 

KHeXLa Height  12.3774±       280.8044 

LaLb ratio  0.0275608±      0.3957259 

LaLg ratio  0.0215574±      0.1916121 

Gamma [eV]  9.43445±       19.95679 

Shift [eV]  2.9266584±      0.3801885 

2nd total kaon timing & r<80

TDC kaons timing cut & r < 80 mm 
 2nd cycle



Summary
The shift of KHeX La energy 

cuts shift from 6464 eV statistical error (1σ)

TDC only -7.83 3.38
TDC & z -8.16 3.53

TDC & r (1) -8.16 3.53
TDC & r (2) -6.16 3.67
TDC only -6.27 2.59
TDC & z -1.09 2.75

TDC & r (1) -1.09 2.75
TDC & r (2) 0.38 2.93
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