
DVCS charge normalized yield
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Fit result: y = -0.0020x + 1.0369
 / NDf = 285.900 / 322χ
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Fit result: y = -0.0013x + 1.0444
 / NDf = 57.590 / 142χ
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DVCS charge normalized yield

2KinC_x60_4a

6 8 10 12 14 16 18 20
A)µBeam Current (

0.98

0.99

1

1.01

1.02

1.03

1.04

co
un

ts
 / 

M
ea

n 
va

lu
e

Charge normalized DVCS events(LD2) / Mean value

Fit result: y = -0.0024x + 1.0433
 / NDf = 122.554 / 422χ
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Fit result: y = -0.0013x + 1.0426
 / NDf = 52.927 / 152χ
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DVCS charge normalized yield
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Fit result: y = 958.261
 / NDf = 229.658 / 222χ

Charge normalized DVCS events(LD2)
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dvcs selection: Emax > 2 GeV
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Fit result: y = 1019.317
 / NDf = 114.936 / 312χ
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𝜋!	𝑐𝑙𝑢𝑠𝑇"	𝑣𝑠. 𝑐𝑙𝑢𝑠𝑇#
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KinC_x60_4a

Photon Energy > 1GeV
Invmass ∈ [0.11,0.17]

ClusT ∈ [148,150]



𝜋!	𝐼𝑛𝑣	𝑚𝑎𝑠𝑠	𝑎𝑛𝑑	𝑀𝑖𝑠𝑠𝑖𝑛𝑔	𝑚𝑎𝑠𝑠

5KinC_x60_4a

Photon Energy > 1GeV

Invmass cut [0.11,0.17] Missing mass^2 cut [0.5,0.9]



𝜋! charge normalized yield

6KinC_x60_4a

4250 4300 4350 4400 4450
Run Number

14

15

16

17

18

19

-1
co

un
ts

/m
C

 events(LD2)0πCharge normalized 

Fit result: y = 16.610
 / NDf = 51.578 / 482χ
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Fit result: y = 9.139
 / NDf = 57.741 / 272χ

 events(LH2)0πCharge normalized 

random events removedrandom events removed

𝜋' selection: Photon Energy > 1GeV

LD2 LH2

Include col 1-28

After Calibration

Invmass cut [0.11,0.17]
Missing mass^2 cut [0.5,0.9]

Random subtraction: 𝑁!"! − 𝑁# − 𝑁$ + 𝑁%



𝜋! charge normalized yield
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Fit result: y = -0.0030x + 1.0535
 / NDf = 48.369 / 472χ
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Fit result: y = -0.0049x + 1.1603
 / NDf = 37.020 / 262χ

Charge normalized pi0 events(LH2) / Mean value

random events removedrandom events removed

𝜋' selection: Photon Energy > 1GeV
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Random subtraction: 𝑁!"! − 𝑁# − 𝑁$ + 𝑁%



Possible Reasons

8

Possible reasons for the beam current dependence:

1. NPS calorimeter dead time (especially for high beam current)

2. Charge information:

Ø which BCM calibration to use,

Ø whether report file gives correct charge information?

3. Target boiling (about 3% in 60uA)

4. Track efficiency (already applied the track efficiency correction)

So I want to check next:

1. NPS calorimeter dead time 

Ø Yield vs. hTRIG1 slope for all the kinematic settings should be similar (if NPS dead time dominates)

2. Charge information:

Ø Use BCM1 (Not much difference )

Ø Calculate the charge information myself and compare it with the report file



Slope Table
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KinC_x LH2 Yield vs Trigger1 rate
Slope (𝟏𝟎!𝟓 %/kHz )

Maximum Trigger1
Rate (kHz)

Runs
(More than 5)

36_3 0.79 800 20
36_5 -3.03 2200 13
50_4 -2.43 1800 25
50_4’ -3.30 2000 35
60_3 -3.32 1100 11
50_1 -2.79 1000 9

36_5’ (Calibrated) -3.07 2200 8
60_4a (Calibrated) -2.22 2200 14

60_4b -2.13 1200 19

Ø For LD2, the slope varies a lot (can be positive and also negative)

Ø For LH2, if the maximum hTRIG1 rate is larger than 800 kHz, the slope is always negative [-2, -3]e-5



Yield vs hTRIG1 Rate
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Fit result: y = 0.7879e-5 x + 0.9953
 / NDf = 53.123 / 192χ
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Fit result: y = -2.2226e-5 x + 1.0433
 / NDf = 48.782 / 132χ
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11KinC_x60_3a
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Fit result: y = 343.548
 / NDf = 161689.207 / 202χ
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random events removed

dvcs selection: Emax > 2 GeV

LH2

Include col 1-28
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What happed here?

4147

New Observed Issue



New Observed Issue

12KinC_x60_3a
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Fit result: y = 0.0313x + 0.5221
 / NDf = 17794.179 / 282χ
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Fit result: y = -0.0052x + 1.1809
 / NDf = 7708.173 / 182χ
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13KinC_x60_3b
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Fit result: y = 0.0035x + 0.9360
 / NDf = 27140.732 / 202χ
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Fit result: y = -0.0018x + 1.0610
 / NDf = 14586.621 / 182χ

Charge normalized DVCS events(LH2) / Mean value
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New Observed Issue


