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Run Information

/home/had/hmkim/work/hmkim/run81/final_cal/root/run%d.root, RunID
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CC04 CC05

DCV1 DCV2

CsI

CC04, CC05 : Cosmic trigger of DCV



Assign the flag number for tracking the cosmic ray
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• First I got the CC04_thre from the MPV × 0.7 of CC04Ene distribution. 

• Hit : CC04Ene > CC04_thre / Veto : CC04Ene < CC04_thre

/home/had/hmkim/work/hmkim/run81/final_cal/dcv1_calib0.C



Assign the flag number for tracking the cosmic ray
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Hit/home/had/hmkim/work/hmkim/run81/final_cal/dcv1_calib0.C



Assign the flag number for tracking the cosmic ray

Flag 
Number

Hit 
(CC04Ene > CC04_thre(CC04MPV * 0.7))

Veto 
(CC04Ene < CC04_thre(CC04MPV * 0.7))

DCV1 
Channel

0
(0 && 2 && 4 && 8 && 10 &&12) || 

(14 && 16 && 18 && 22 && 24 && 26) || 
(28 && 30 && 32 && 36 && 38 && 40)

6, 20, 34, 42, 44, 46, 48, 50, 52, 54 ,56
5, 7, 

12, 14

1
(1 && 3 && 5 && 9 && 11 && 13) || 

(15 && 17 && 19 && 23 && 25 && 27) || 
(29 && 31 && 33 && 37 && 39 && 41)

7, 21, 35, 43, 45, 47, 49, 51, 53, 55, 57
4, 6, 

13, 15

2 ( 8 || 22 || 36 ) && ( 7 || 21 || 35 ) 6, 20, 34, 42, 44, 46, 48, 50, 52, 54, 
56, 9, 23, 37, 11, 25, 39, 13, 27, 41 9, 11

3 ( 4 || 18 || 32 ) && ( 7 || 21 || 35 ) 6, 20, 34, 42, 44, 46, 48, 50, 52, 54, 
56, 1, 15, 29, 3, 17, 31, 5, 19, 33 8, 10

4 ( 9 || 23 || 37 ) && ( 6 || 20 || 34 ) 7, 21, 35, 43, 45, 47, 49, 51, 53, 55, 
57, 8, 22, 36, 10, 24, 38, 12, 26, 40 0, 2

5 ( 5 || 19 || 33 ) && ( 6 || 20 || 34 ) 7, 21, 35, 43, 45, 47, 49, 51, 53, 55, 
57, 0, 14, 28, 2, 16, 30, 4, 18, 32 1, 3
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 / ndf 2χ  90.28 / 70

Width     3.26± 53.21 

MP        5.7± 359.7 

Area      5.62e+02± 1.78e+04 

GSigma    0.9±    70 
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Width     3.87± 42.31 
MP        6.1± 294.5 
Area      399.2±  8869 
GSigma    43.4±    70 
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GSigma    9.33± 59.41 
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hP1_15

DCVPeak distribution, hP(FlagNumber)_(DCV ch)

/home/had/hmkim/work/hmkim/run81/final_cal/dcv1_calib0.C → dcv1_output0.root DCVPeak
Ev
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Convoluted Landau +  Gauss Fit → Get the MP value



gain(MP value from hP)

359.7 402.8 261.2 299.8

328.5 282.1 258.7 206

327.4 417.2 244.1 294.5

371.1 370.7 227.6 244.1

/home/had/hmkim/work/hmkim/run81/final_cal/dcv1_calib1.C

DCVcalib = DCVPeak / gain

hE(FlagNumber)_(PlotNumber) → Fill(DCVcalib[2*ch] + DCVcalib[2*ch + 1])

Front

Rear

MPPC 1 MPPC 2

MPPC 3 MPPC 4

BeamDCV

• DCVPeak is normalized to DCVcalib by being divided 
gain factor. 

• For the energy deposit of one cosmic ray, 4 MPPCs are 
shared the light. 

• First, I summed the 2 MPPCs at the Front and Rear.

(Define ‘DCVcalib’ for calculating the DCVEne)



ch 0 : hE4_0 ch 1 : hE5_0 ch 2 : hE4_1 ch 3 : hE5_1

ch 4 : hE1_2 ch 5 : hE0_2 ch 6 : hE1_3 ch 7 : hE0_3

ch 8 : hE3_4 ch 9 : hE2_4 ch 10 : hE3_5 ch 11 : hE2_5

ch 12 : hE0_6 ch 13 : hE1_6 ch 14 : hE0_7 ch 15 : hE1_7

hE(FlagNumber)_(PlotNumber)

PlotNumber DCV ch PlotNumber DCV ch

0 ch 0 + ch 1 4 ch 8 + ch 9

1 ch 2 + ch 3 5 ch 10 + ch 11

2 ch 4 + ch 5 6 ch 12 + ch 13

3 ch 6 + ch 7 7 ch 14 + ch 15
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DCVcalib[MeV]
Ev
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DCVcalib distribution, hE(FlagNumber)_(PlotNumber)

/home/had/hmkim/work/hmkim/run81/final_cal/dcv1_calib1.C → dcv1_output1.root
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Convoluted Landau +  Gauss Fit → Get the MP value



norm(MP value from hE)

1.291 1.349 1.273 1.325

1.179 1.202 1.185 1.181

1.316 1.324 1.334 1.338

1.178 1.195 1.167 1.182

/home/had/hmkim/work/hmkim/run81/final_cal/dcv1_calib2.C

DCVcalib = DCVPeak / (gain*norm)

hES(FlagNumber)_(PlotNumber) 
→ Fill(DCVcalib[4*ch] + DCVcalib[4*ch+1] 

+DCVcalib[4*ch+2]+DCVcalib[4*ch+3])

• DCVPeak is normalized to DCVcalib by 
being divided gain and norm factor. 

• For the energy deposit of one cosmic 
ray, 4 MPPCs are shared the light. 

• Second, I summed the 4 MPPCs in the 
same module.

(Define ‘DCVcalib’ for calculating the DCVEne)

gain(MP value from hP)

359.7 402.8 261.2 299.8

328.5 282.1 258.7 206

327.4 417.2 244.1 294.5

371.1 370.7 227.6 244.1

Front

Rear

MPPC 1 MPPC 2

MPPC 3 MPPC 4

BeamDCV



ch 0 : hES4_0 ch 1 : hES5_0 ch 2 : hES4_0 ch 3 : hES5_0

ch 4 : hES1_1 ch 5 : hES0_1 ch 6 : hES1_1 ch 7 : hES0_1

ch 8 : hES3_2 ch 9 : hES2_2 ch 10 : hES3_2 ch 11 : hES2_2

ch 12 : hES0_3 ch 13 : hES1_3 ch 14 : hES0_3 ch 15 : hES1_3

hES(FlagNumber)_(PlotNumber)

PlotNumber DCV ch

0 ch 0 + ch 1 + ch 2 + ch 3

1 ch 4 + ch 5 + ch 6 + ch 7

2 ch 8 + ch 9 + ch 10 + ch 11

3 ch 12 + ch 13 + ch 14 + ch 15

!12



DCVcalib distribution, hES(FlagNumber)_(PlotNumber)

/home/had/hmkim/work/hmkim/run81/final_cal/dcv1_calib2.C → dcv1_output2.root
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norm(MP value from hE)

1.291 1.349 1.273 1.325

1.179 1.202 1.185 1.181

1.316 1.324 1.334 1.338

1.178 1.195 1.167 1.182

/home/had/hmkim/work/hmkim/run81/final_cal/dcv1_calib3.C

DCVcalib = DCVPeak / (gain*norm*norm_module)

hES(FlagNumber)_(PlotNumber) 
→ Fill(DCVcalib[4*ch] + DCVcalib[4*ch+1] 

+DCVcalib[4*ch+2]+DCVcalib[4*ch+3])

(Define ‘DCVcalib’ for calculating the DCVEne)

gain(MP value from hP)

359.7 402.8 261.2 299.8

328.5 282.1 258.7 206

327.4 417.2 244.1 294.5

371.1 370.7 227.6 244.1

norm_module(MP value from hES)

2.01 2.083 2.01 2.083

2.049 2.068 2.049 2.068

2.012 2.018 2.012 2.018

2.044 2.05 2.044 2.05

• DCVPeak is normalized to DCVcalib by being divided gain and norm factor and norm_module factor



/home/had/hmkim/work/hmkim/run81/final_cal/dcv1_calib3.C → dcv1_output3.root
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DCVcalib distribution, hES(FlagNumber)_(PlotNumber)
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100  / ndf 2χ  15.38 / 5
Prob   0.008841
p0        1.195± 80.05 
p1        95.33±  2322 

 / ndf 2χ  15.38 / 5
Prob   0.008841
p0        1.195± 80.05 
p1        95.33±  2322 

 / ndf 2χ  15.03 / 5
Prob   0.01024
p0        0.5564± 43.16 
p1        90.75±  2510 

 / ndf 2χ  15.03 / 5
Prob   0.01024
p0        0.5564± 43.16 
p1        90.75±  2510 

DCV1 Module0

Trigger Position[mm]
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p1        94.59±  2310 
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Prob  10− 1.94e
p0        0.3017± 48.63 
p1        619.1±  3000 

 / ndf 2χ  54.16 / 5
Prob  10− 1.94e
p0        0.3017± 48.63 
p1        619.1±  3000 

DCV1 Module1
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100  / ndf 2χ   30.2 / 5
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p0        0.9155± 80.98 
p1        80.96±  2326 

 / ndf 2χ   30.2 / 5
Prob  05− 1.344e
p0        0.9155± 80.98 
p1        80.96±  2326 

 / ndf 2χ  27.22 / 5
Prob  05− 5.17e
p0        0.5207± 44.96 
p1        83.76±  2493 

 / ndf 2χ  27.22 / 5
Prob  05− 5.17e
p0        0.5207± 44.96 
p1        83.76±  2493 

DCV1 Module2

Trigger Position[mm]
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100  / ndf 2χ   22.4 / 5
Prob   0.0004387
p0        0.8644± 79.73 
p1        70.88±  2261 

 / ndf 2χ   22.4 / 5
Prob   0.0004387
p0        0.8644± 79.73 
p1        70.88±  2261 

 / ndf 2χ  16.47 / 5
Prob   0.005616
p0        0.5215± 45.11 
p1         89.1±  2531 

 / ndf 2χ  16.47 / 5
Prob   0.005616
p0        0.5215± 45.11 
p1         89.1±  2531 

DCV1 Module3

Attenuation effect

Attenuation Length λavg = 2469 mm

○ fitting function = [0] * exp ( ±x / [1] ) 
○ fitting range 128 mm ~ 1285 mm

!16



lambda_dcv1 = 2469; // Attenuation Length of DCV1 
pos_DCV1 = 7835; // Center position of DCV1 
pos_CC04 = 7540; // Center position of CC04 

att1_f = exp((pos_DCV1 - pos_CC04)/lambda_dcv1); 
att1_r = exp(-(pos_DCV1 - pos_CC04)/lambda_dcv1);

7835 mm

7540 mm

Δ𝑥 = 295 mm
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att1_f 
=1.12691

att1_r 
=0.88738

Calculation of attenuation factor
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att

1.12691 1.12691 0.88738 0.88738

1.12691 1.12691 0.88738 0.88738

1.12691 1.12691 0.88738 0.88738

1.12691 1.12691 0.88738 0.88738

DCVcalib = DCVPeak / (gain*norm*norm_module) 
DCVcalib_att = DCVcalib * att

(Define ‘DCVcalib’ for calculating the DCVEne 
and ‘DCVcalib_att’ for including attenuation effect)

hESF(FlagNumber)_(PlotNumber) 
→ Fill(DCVcalib_att[4*ch] + DCVcalib_att[4*ch+1] 

+DCVcalib_att[4*ch+2]+DCVcalib_att[4*ch+3])

/home/had/hmkim/work/hmkim/run81/final_cal/dcv1_calib3.C
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DCVcalib distribution including att. effect, hESF(FlagNum)_(PlotNum)

DCVcalib_att[MeV]

Ev
en

ts

/home/had/hmkim/work/hmkim/run81/final_cal/dcv1_calib3.C → dcv1_output3.root
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ch 0+1+2+3 ch 0+1+2+3

ch 4+5+6+7

ch 8+9+10+11

ch 12+13+14+15

ch 4+5+6+7

ch 8+9+10+11

ch 12+13+14+15



Assign the flag number for tracking the cosmic ray

!20

• First I got the CC05_thre from the MPV × 0.7 of CC05Ene distribution. 

• Hit : CC05Ene > CC05_thre / Veto : CC05Ene < CC05_thre

Veto

Hit

Module 1

Module 3

Module 0 Module 2

0 1

Module 1

Module 3

Module 0 Module 2

/home/had/hmkim/work/hmkim/run81/final_cal/dcv1_calib0.C

ch 22 
ch 21

ch 28 
ch 30

ch 23 
ch 20

ch 29 
ch 31



Assign the flag number for tracking the cosmic ray

5

!21

Veto

Hit

Module 1

Module 3

Module 0 Module 2

Module 1

Module 3

Module 0 Module 2

Module 1

Module 3

Module 0 Module 2

Module 1

Module 3

Module 0 Module 2

2

3

4

/home/had/hmkim/work/hmkim/run81/final_cal/dcv1_calib0.C

ch 25 ch 27

ch 24 ch 26

ch 18 ch 16

ch 19 ch 17



Assign the flag number for tracking the cosmic ray

Flag 
Number

Hit 
(CC05Ene > CC05_thre(CC05MPV*0.7)

Veto 
(CC05Ene < CC05_thre(CC05MPV*0.7))

DCV2 
Channel

0
(0 && 2 && 4 && 12 && 14 &&16) || 

(18 && 20 && 22 && 30 && 32 && 34) || 
(36 && 38 && 40 && 48 && 50 && 52)

6, 8, 10, 24, 26, 28, 42, 44, 46 21, 23, 
28, 30

1
(1 && 3 && 5 && 13 && 15 && 17) || 

(19 && 21 && 23 && 31 && 33 && 35) || 
(37 && 39 && 41 && 49 && 51 && 53)

7, 9, 11, 25, 27, 29, 43, 45, 47 20, 22, 
29, 31

2 ( 12 || 30 || 48 ) && ( 9 || 27 || 45 ) 6, 8, 10, 24, 26, 28, 42, 44, 46, 13, 15, 
17, 31, 33, 35, 49, 51, 53, 11, 29, 47 25, 27

3 ( 4 || 22 || 40 ) && ( 9 || 27 || 45 ) 6, 8, 10, 24, 26, 28, 42, 44, 46, 1, 3, 5, 
19, 21, 23, 37, 39, 41, 7, 25, 43 24, 26

4 ( 13 || 31 || 49 ) && ( 8 || 26 || 44 ) 7, 9, 11, 25, 27, 29, 43, 45, 47, 12, 14, 
16, 30, 32, 34, 48, 50, 52, 10, 28, 46 16, 18

5 ( 5 || 23 || 41 ) && ( 8 || 26 || 44 ) 7, 9, 11, 25, 27, 29, 43, 45, 47, 0, 2, 4, 
18, 20, 22, 36, 38, 40, 6, 24, 42 17, 19
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DCVPeak distribution, hP(FlagNumber)_(DCV ch)

/home/had/hmkim/work/hmkim/run81/final_cal/dcv2_calib0.C → dcv2_output0.root DCVPeak
Ev
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Convoluted Landau +  Gauss Fit → Get the MP value



gain(MP value from hP)

301.2 340.2 220.4 226.3

263.6 242.2 153.8 155.4

284.2 256.8 173.3 172.1

273.7 263.3 157.2 159.6

/home/had/hmkim/work/hmkim/run81/final_cal/dcv2_calib1.C

DCVcalib = DCVPeak / gain

hE(FlagNumber)_(PlotNumber) → Fill(DCVcalib[2*ch] + DCVcalib[2*ch + 1])

Front

Rear

MPPC 1 MPPC 2

MPPC 3 MPPC 4

BeamDCV

• DCVPeak is normalized to DCVcalib by being divided 
gain factor. 

• For the energy deposit of one cosmic ray, 4 MPPCs are 
shared the light. 

• First, I summed the 2 MPPCs at the Front and Rear.

(Define ‘DCVcalib’ for calculating the DCVEne)



ch 16 : hE4_8 ch 17 : hE5_8 ch 18 : hE4_9 ch 19 : hE5_9

ch 20 : hE1_10 ch 21 : hE0_10 ch 22 : hE1_11 ch 23 : hE0_11

ch 24 : hE3_12 ch 25 : hE2_12 ch 26 : hE3_13 ch 27 : hE2_13

ch 28 : hE0_14 ch 29 : hE1_14 ch 30 : hE0_15 ch 31 : hE1_15

PlotNumber DCV ch PlotNumber DCV ch

8 ch 16 + ch 17 12 ch 24 + ch 25

9 ch 18 + ch 19 13 ch 26 + ch 27

10 ch 20 + ch 21 14 ch 28 + ch 29

11 ch 22 + ch 23 15 ch 30 + ch 31

hE(FlagNumber)_(PlotNumber)
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DCVcalib[MeV]
Ev
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DCVcalib distribution, hE(FlagNumber)_(PlotNumber)

/home/had/hmkim/work/hmkim/run81/final_cal/dcv2_calib1.C → dcv2_output1.root
!26

Convoluted Landau +  Gauss Fit → Get the MP value



norm(MP value from hE)

1.172 1.224 1.211 1.239

1.145 1.132 1.214 1.221

1.296 1.199 1.294 1.249

1.129 1.168 1.161 1.219

/home/had/hmkim/work/hmkim/run81/final_cal/dcv2_calib2.C

DCVcalib = DCVPeak / (gain*norm)

hES(FlagNumber)_(PlotNumber) 
→ Fill(DCVcalib[4*ch] + DCVcalib[4*ch+1] 

+DCVcalib[4*ch+2]+DCVcalib[4*ch+3])

• DCVPeak is normalized to DCVcalib by 
being divided gain and norm factor. 

• For the energy deposit of one cosmic 
ray, 4 MPPCs are shared the light. 

• Second, I summed the 4 MPPCs in the 
same module.

(Define ‘DCVcalib’ for calculating the DCVEne)

gain(MP value from hP)

301.2 340.2 220.4 226.3

263.6 242.2 153.8 155.4

284.2 256.8 173.3 172.1

273.7 263.3 157.2 159.6

Front

Rear

MPPC 1 MPPC 2

MPPC 3 MPPC 4

BeamDCV



ch 16 : hES4_4 ch 17 : hES5_4 ch 18 : hES4_4 ch 19 : hES5_4

ch 20 : hES1_5 ch 21 : hES0_5 ch 22 : hES1_5 ch 23 : hES0_5

ch 24 : hES3_6 ch 25 : hES2_6 ch 26 : hES3_6 ch 27 : hES2_6

ch 28 : hES0_7 ch 29 : hES1_7 ch 30 : hES0_7 ch 31 : hES1_7

hES(FlagNumber)_(PlotNumber)

PlotNumber DCV ch

4 ch 16 + ch 17 + ch 18 + ch 19

5 ch 20 + ch 21 + ch 22 + ch 23

6 ch 24 + ch 25 + ch 26 + ch 27

7 ch 28 + ch 29 + ch 30 + ch 31

!28
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hES1_7

DCVcalib distribution, hES(FlagNumber)_(PlotNumber)

/home/had/hmkim/work/hmkim/run81/final_cal/dcv2_calib2.C → dcv2_output2.root
DCVcalib[MeV]
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ch 16+17+18+19 ch 16+17+18+19

ch 20+21+22+23

ch 24+25+26+27

ch 28+29+30+31

ch 20+21+22+23

ch 24+25+26+27

ch 28+29+30+31



norm(MP value from hE)

1.172 1.224 1.211 1.239

1.145 1.132 1.214 1.221

1.296 1.199 1.294 1.249

1.129 1.168 1.161 1.219

/home/had/hmkim/work/hmkim/run81/final_cal/dcv1_calib3.C

DCVcalib = DCVPeak / (gain*norm*norm_module)

hES(FlagNumber)_(PlotNumber) 
→ Fill(DCVcalib[4*ch] + DCVcalib[4*ch+1] 

+DCVcalib[4*ch+2]+DCVcalib[4*ch+3])

(Define ‘DCVcalib’ for calculating the DCVEne)

gain(MP value from hP)

301.2 340.2 220.4 226.3

263.6 242.2 153.8 155.4

284.2 256.8 173.3 172.1

273.7 263.3 157.2 159.6

norm_module(MP value from hES)

2.01 2.023 2.01 2.023

2.045 2.077 2.045 2.077

2.044 2.007 2.044 2.007

2.05 2.05 2.05 2.05

• DCVPeak is normalized to DCVcalib by being divided gain and norm factor and norm_module factor
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hES1_7

/home/had/hmkim/work/hmkim/run81/final_cal/dcv2_calib3.C → dcv2_output3.root
!31

DCVcalib distribution, hES(FlagNumber)_(PlotNumber)

DCVcalib[MeV]
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100  / ndf 2χ  12.29 / 4
Prob   0.01532
p0        0.9475± 80.83 
p1        92.63±  2525 

 / ndf 2χ  12.29 / 4
Prob   0.01532
p0        0.9475± 80.83 
p1        92.63±  2525 

 / ndf 2χ  12.98 / 4
Prob   0.01138
p0        0.5216± 47.34 
p1        98.53±  2680 

 / ndf 2χ  12.98 / 4
Prob   0.01138
p0        0.5216± 47.34 
p1        98.53±  2680 

DCV2 Module0
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100  / ndf 2χ  16.51 / 4
Prob   0.002406
p0        1.102±  79.3 
p1        126.5±  2729 

 / ndf 2χ  16.51 / 4
Prob   0.002406
p0        1.102±  79.3 
p1        126.5±  2729 

 / ndf 2χ  7.807 / 4
Prob   0.09892
p0        0.8023± 41.53 
p1        120.9±  2385 

 / ndf 2χ  7.807 / 4
Prob   0.09892
p0        0.8023± 41.53 
p1        120.9±  2385 

DCV2 Module1
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100  / ndf 2χ  11.94 / 4
Prob   0.01783
p0        0.9372±  69.1 
p1        139.5±  2793 

 / ndf 2χ  11.94 / 4
Prob   0.01783
p0        0.9372±  69.1 
p1        139.5±  2793 

 / ndf 2χ  5.269 / 4
Prob   0.2608
p0        0.6491± 43.15 
p1        102.9±  2433 

 / ndf 2χ  5.269 / 4
Prob   0.2608
p0        0.6491± 43.15 
p1        102.9±  2433 

DCV2 Module2
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100  / ndf 2χ  10.23 / 4
Prob   0.0367
p0        1.473± 83.41 
p1        163.7±  2690 

 / ndf 2χ  10.23 / 4
Prob   0.0367
p0        1.473± 83.41 
p1        163.7±  2690 

 / ndf 2χ   9.87 / 4
Prob   0.04268
p0        0.9458± 43.87 
p1        124.8±  2298 

 / ndf 2χ   9.87 / 4
Prob   0.04268
p0        0.9458± 43.87 
p1        124.8±  2298 

DCV2 Module3

Attenuation Length λavg = 2567 mm

○ fitting function = [0] * exp( ±x / [1] ) 
○ fitting range 227 mm ~ 1231 mm

Attenuation effect

!32



lambda_dcv2 = 2567; // Attenuation Length of DCV2 
pos_DCV2 = 9346; // Center position of DCV2 
pos_CC05 = 8899; // Center position of CC05 

att2_f = exp((pos_DCV2 - pos_CC05)/lambda_dcv2); 
att2_r = exp(-(pos_DCV2 - pos_CC05)/lambda_dcv2);
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=1.19021
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=0.840185

Calculation of attenuation factor

9346 mm8899 mm

Δ𝑥 = 447 mm

CC05 DCV2
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att

1.19021 1.19021 0.840185 0.840185

1.19021 1.19021 0.840185 0.840185

1.19021 1.19021 0.840185 0.840185

1.19021 1.19021 0.840185 0.840185

DCVcalib = DCVPeak / (gain*norm*norm_module) 
DCVcalib_att = DCVcalib * att

(Define ‘DCVcalib’ for calculating the DCVEne 
and ‘DCVcalib_att’ for including attenuation effect)

hESF(FlagNumber)_(PlotNumber) 
→ Fill(DCVcalib_att[4*ch] + DCVcalib_att[4*ch+1] 

+DCVcalib_att[4*ch+2]+DCVcalib_att[4*ch+3])

/home/had/hmkim/work/hmkim/run81/final_cal/dcv2_calib3.C
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hES1_7

DCVcalib distribution including att. effect, hESF(FlagNum)_(PlotNum)

DCVcalib_att[MeV]
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/home/had/hmkim/work/hmkim/run81/final_cal/dcv2_calib3.C → dcv2_output3.root
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Path length(DCV1)

𝜃

a1

b1
c1

 float a1 = 170*3/4; 
 float x = 5*17/317; 
 float b1 = (x+120)/2; 
 float c1 = sqrt((a1*a1)+(b1*b1)); 
 float sin1 = a1/c1;

170 mm 300 mm

120 mm

!36

sin1 : 0.904172



210 mm
21

0 
m

m

𝜃
a

b
c

 float a2 = 210*3/4; 
 float b2 = 210/2; 
 float c2 = sqrt((a2*a2)+(b2*b2)); 

 float sin2 = a2/c2;

Path length(DCV2)

!37

sin2 : 0.831235



Total calculation the calibration factors including path length
/home/had/hmkim/work/hmkim/run81/final_cal/out_cal/make_calib_factor.C

norm(MP value from hE)

1.291 1.349 1.273 1.325

1.179 1.202 1.185 1.181

1.316 1.324 1.334 1.338

1.178 1.195 1.167 1.182

gain(MP value from hP)

359.7 402.8 261.2 299.8

328.5 282.1 258.7 206

327.4 417.2 244.1 294.5

371.1 370.7 227.6 244.1

norm_module(MP value from hES)

2.01 2.083 2.01 2.083

2.049 2.068 2.049 2.068

2.012 2.018 2.012 2.018

2.044 2.05 2.044 2.05

att
1.12691 1.12691 0.88738 0.88738
1.12691 1.12691 0.88738 0.88738
1.12691 1.12691 0.88738 0.88738
1.12691 1.12691 0.88738 0.88738

path_length
0.904172 0.904172 0.904172 0.904172

1 1 1 1
0.904172 0.904172 0.904172 0.904172

1 1 1 1

For DCV1

(for MPPC Single ch) (for Front(2 ch) 
and Rear(2 ch))

(for Module(4 ch))

  calib_factor = att/(gain * norm * norm_module*path_length)



Total calculation the calibration factors including path length
/home/had/hmkim/work/hmkim/run81/final_cal/out_cal/make_calib_factor.C

path_length
0.0.831235 0.0.831235 0.0.831235 0.0.831235

1 1 1 1
0.0.831235 0.0.831235 0.0.831235 0.0.831235

1 1 1 1

For DCV2

(for MPPC Single ch) (for Front(2 ch) 
and Rear(2 ch))

(for Module(4 ch))

  calib_factor = att/(gain * norm * norm_module*path_length)

norm(MP value from hE)

1.172 1.224 1.211 1.239

1.145 1.132 1.214 1.221

1.296 1.199 1.294 1.249

1.129 1.168 1.161 1.219

gain(MP value from hP)

301.2 340.2 220.4 226.3

263.6 242.2 153.8 155.4

284.2 256.8 173.3 172.1

273.7 263.3 157.2 159.6

norm_module(MP value from hES)

2.01 2.023 2.01 2.023

2.045 2.077 2.045 2.077

2.044 2.007 2.044 2.007

2.05 2.05 2.05 2.05

att
1.19021 1.19021 0.840185 0.840185
1.19021 1.19021 0.840185 0.840185
1.19021 1.19021 0.840185 0.840185
1.19021 1.19021 0.840185 0.840185



DCV Mod. Ch. Calib_Factor DCV Mod. Ch. Calib_Factor

1

0

0 0.00133529

2

0

16 0.00201801

1 0.00110115 17 0.00169977

2 0.00146846 18 0.00188408

3 0.0011861 19 0.00178197

1

4 0.00142003

1

20 0.00192833
5 0.00160706 21 0.0020901
6 0.00141271 22 0.00220042

7 0.00176377 23 0.00213192

2

8 0.00143773

2

24 0.00190192

9 0.00111811 25 0.00231707
10 0.00149798 26 0.00220515
11 0.00123423 27 0.00234294

3

12 0.00126117

3

28 0.0018789

13 0.00124093 29 0.00188789

14 0.0016345 30 0.00224562
15 0.00150027 31 0.00210661

!40
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Setting the CC04Ene threshold
/home/had/hmkim/work/hmkim/run81/CC04thre.C → CC04thre_30776_30787.root 

Fitting Function : Landau, CC04thre = CC04MPV × 0.7
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Entries  6253
Mean    30.32
RMS     22.98

 / ndf 2χ  351.7 / 455
Prob   0.9999
Constant  5.18± 69.44 
MPV       1.49± 41.01 
Sigma     0.216± 4.803 
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Entries  5865
Mean    31.81
RMS     22.34

 / ndf 2χ  375.5 / 452
Prob   0.9963
Constant  2.99± 63.97 
MPV       1.00± 42.44 
Sigma     0.229± 4.603 
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Entries  6073
Mean    31.48
RMS     22.53

 / ndf 2χ  446.5 / 451
Prob   0.5512
Constant  2.68± 66.82 
MPV       0.83± 42.94 
Sigma     0.215± 4.355 

CC04Ene[2]
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Entries  5987
Mean    31.45
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Prob   0.7962
Constant  2.17± 61.98 
MPV       0.49± 44.26 
Sigma     0.202± 4.182 

CC04Ene[3]

0 10 20 30 40 50 60 70 80 90 100

1

10

210

CC04Ene[4] pCC04Ene[4]
Entries  6324
Mean    29.33
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 / ndf 2χ  364.9 / 444
Prob   0.9975
Constant  2.26± 65.01 
MPV       0.52± 43.91 
Sigma     0.185± 3.992 

CC04Ene[4]
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Entries  6163
Mean    30.02
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 / ndf 2χ  314.1 / 440
Prob       1
Constant  2.31± 66.02 
MPV       0.52± 43.85 
Sigma     0.194± 4.023 

CC04Ene[5]
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Entries  7017
Mean    27.21
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Prob   0.9914
Constant  3.13± 72.75 
MPV       0.79± 42.46 
Sigma     0.183± 3.951 

CC04Ene[6]
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Entries  6299
Mean     29.2
RMS     22.04

 / ndf 2χ  365.1 / 440
Prob   0.9961
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MPV       0.99± 42.17 
Sigma     0.209± 4.289 
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Constant  2.36± 71.85 
MPV       0.48± 44.02 
Sigma     0.174± 3.884 
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 / ndf 2χ  430.3 / 446
Prob   0.6951
Constant  3.29± 66.48 
MPV       1.04± 42.28 
Sigma     0.218± 4.433 
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Prob       1
Constant  2.26± 67.42 
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Sigma     0.180± 4.079 
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 / ndf 2χ  379.8 / 476
Prob   0.9996
Constant  2.29± 70.53 
MPV       0.51± 44.13 
Sigma     0.180± 4.211 
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 / ndf 2χ  366.2 / 453
Prob   0.9989
Constant  2.4±  69.4 
MPV       0.59± 43.58 
Sigma     0.193± 4.136 
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 / ndf 2χ  337.6 / 472
Prob       1
Constant  2.37± 71.87 
MPV       0.54± 43.85 
Sigma     0.174± 4.159 
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Mean    29.72
RMS     22.72

 / ndf 2χ  425.8 / 447
Prob   0.7573
Constant  2.63± 63.54 
MPV       0.88± 43.08 
Sigma     0.214± 4.592 
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Entries  6118
Mean    31.03
RMS     22.66

 / ndf 2χ  341.3 / 455
Prob       1
Constant  2.47± 66.08 
MPV       0.74± 43.31 
Sigma     0.213± 4.465 

CC04Ene[15]
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Setting the CC04Ene threshold
/home/had/hmkim/work/hmkim/run81/CC04thre.C → CC04thre_30776_30787.root 

Fitting Function : Landau, CC04thre = CC04MPV × 0.7

0 10 20 30 40 50 60 70 80 90 100

1

10

210

310
CC04Ene[16] pCC04Ene[16]

Entries  7987
Mean       24
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 / ndf 2χ    351 / 456
Prob   0.9999
Constant  3.53± 69.25 
MPV       1.01± 42.14 
Sigma     0.196± 4.289 
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 / ndf 2χ  342.2 / 455
Prob       1
Constant  2.99± 68.21 
MPV       0.9±  42.6 
Sigma     0.200± 4.312 
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 / ndf 2χ  341.8 / 473
Prob       1
Constant  2.54± 71.96 
MPV       0.6±  43.3 
Sigma     0.172± 3.857 
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RMS     20.57

 / ndf 2χ    331 / 453
Prob       1
Constant  2.29± 66.74 
MPV       0.50± 43.91 
Sigma     0.182± 4.022 
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Mean    30.27
RMS     21.82

 / ndf 2χ  351.2 / 441
Prob   0.9994
Constant  2.76± 66.24 
MPV       0.82± 42.79 
Sigma     0.207± 4.298 

CC04Ene[20]

0 10 20 30 40 50 60 70 80 90 100

1

10

210

CC04Ene[21] pCC04Ene[21]
Entries  6193
Mean    30.55
RMS     22.21

 / ndf 2χ  374.5 / 452
Prob   0.9967
Constant  2.5±  66.3 
MPV       0.72± 43.13 
Sigma     0.214± 4.129 
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Mean    29.88
RMS     22.31

 / ndf 2χ  352.3 / 453
Prob   0.9998
Constant  3.84± 64.48 
MPV       1.23± 41.82 
Sigma     0.217± 4.636 
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Mean    30.78
RMS      22.8

 / ndf 2χ  376.4 / 470
Prob   0.9994
Constant  2.37± 70.38 
MPV       0.39± 44.46 
Sigma     0.18±  3.98 
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Entries  11116
Mean    18.83
RMS     22.37

 / ndf 2χ  408.7 / 464
Prob   0.9694
Constant  2.6±  70.4 
MPV       0.67± 43.19 
Sigma     0.193± 4.074 
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Entries  13659
Mean    16.26
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 / ndf 2χ  396.4 / 483
Prob   0.9984
Constant  2.40± 73.13 
MPV       0.50± 43.92 
Sigma     0.180± 4.134 
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Mean    29.79
RMS        22

 / ndf 2χ  343.9 / 460
Prob       1
Constant  2.61± 72.48 
MPV       0.6±  43.2 
Sigma     0.176± 4.041 
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Mean    30.21
RMS     22.02

 / ndf 2χ  422.4 / 462
Prob   0.9065
Constant  4.03± 80.83 
MPV       0.95± 41.97 
Sigma     0.176± 4.212 
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Entries  12021
Mean    17.47
RMS     22.34

 / ndf 2χ  443.8 / 462
Prob   0.7208
Constant  2.17± 64.94 
MPV       0.57± 44.36 
Sigma     0.198± 4.493 
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Mean    32.48
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 / ndf 2χ  331.3 / 459
Prob       1
Constant  2.05± 60.77 
MPV       0.45± 45.04 
Sigma     0.211± 4.567 
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 / ndf 2χ  390.7 / 464
Prob   0.9942
Constant  2.20± 67.59 
MPV       0.49± 44.47 
Sigma     0.194± 4.395 
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Mean    29.98
RMS      22.7

 / ndf 2χ  389.3 / 463
Prob   0.9945
Constant  2.50± 72.34 
MPV       0.62± 43.44 
Sigma     0.191± 4.124 

CC04Ene[31]
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Setting the CC04Ene threshold
/home/had/hmkim/work/hmkim/run81/CC04thre.C → CC04thre_30776_30787.root 

Fitting Function : Landau, CC04thre = CC04MPV × 0.7
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CC04Ene[32] pCC04Ene[32]
Entries  8000
Mean     25.8
RMS     23.12

 / ndf 2χ  343.3 / 458
Prob       1
Constant  2.42± 74.19 
MPV       0.50± 43.84 
Sigma     0.168± 4.003 
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Entries  7331
Mean    27.77
RMS     22.51

 / ndf 2χ  363.1 / 439
Prob   0.9966
Constant  2.89± 73.65 
MPV       0.74± 42.76 
Sigma     0.19±  4.12 
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CC04Ene[34] pCC04Ene[34]
Entries  6845
Mean    31.35
RMS     21.96

 / ndf 2χ  318.3 / 449
Prob       1
Constant  2.34± 74.83 
MPV       0.33± 44.99 
Sigma     0.16±  4.01 
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Mean    28.72
RMS     22.59

 / ndf 2χ  422.9 / 467
Prob   0.9292
Constant  2.35± 69.51 
MPV       0.52± 43.89 
Sigma     0.188± 4.015 
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 / ndf 2χ    370 / 442
Prob   0.9945
Constant  2.47± 77.63 
MPV       0.37± 44.21 
Sigma     0.154± 3.768 
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Mean    30.02
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 / ndf 2χ  372.4 / 455
Prob   0.9981
Constant  2.3±  72.1 
MPV       0.46± 44.03 
Sigma     0.172± 4.161 
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Mean    29.03
RMS     23.06

 / ndf 2χ  426.9 / 471
Prob   0.9282
Constant  2.25± 73.98 
MPV       0.47± 44.43 
Sigma     0.154± 4.155 
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Mean    26.59
RMS     23.41

 / ndf 2χ    405 / 478
Prob   0.9933
Constant  2.3±  74.6 
MPV       0.30± 45.34 
Sigma     0.148± 3.976 
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CC04Ene[40] pCC04Ene[40]
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Mean    22.91
RMS     23.12

 / ndf 2χ  402.5 / 458
Prob   0.9708
Constant  2.38± 77.27 
MPV       0.32± 44.94 
Sigma     0.150± 3.971 
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Mean    27.57
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 / ndf 2χ  417.7 / 467
Prob   0.9508
Constant  2.81± 81.99 
MPV       0.63± 43.08 
Sigma     0.167± 4.219 

CC04Ene[41]

0 10 20 30 40 50 60 70 80 90 100

1

10

210
CC04Ene[42] pCC04Ene[42]

Entries  3386
Mean    24.72
RMS     17.49

 / ndf 2χ  316.8 / 376
Prob   0.988
Constant  2.44± 51.65 
MPV       0.27± 31.47 
Sigma     0.196± 3.186 
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 / ndf 2χ  250.5 / 377
Prob       1
Constant  2.1±  46.7 
MPV       0.4±  31.5 
Sigma     0.224± 3.418 
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 / ndf 2χ    312 / 395
Prob   0.9992
Constant  2.35± 51.39 
MPV       0.4±  30.7 
Sigma     0.22±  3.24 

CC04Ene[44]

0 10 20 30 40 50 60 70 80 90 100

1

10

210
CC04Ene[45] pCC04Ene[45]

Entries  3309
Mean    24.82
RMS      17.3

 / ndf 2χ  299.9 / 370
Prob   0.9969
Constant  2.29± 50.99 
MPV       0.38± 31.05 
Sigma     0.221± 3.389 
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Mean     23.7
RMS     24.07

 / ndf 2χ  365.6 / 463
Prob   0.9997
Constant  1.31± 30.22 
MPV       0.47± 44.23 
Sigma     0.362± 6.016 
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Mean    24.41
RMS     17.38

 / ndf 2χ  311.8 / 372
Prob   0.9897
Constant  2.24± 49.79 
MPV       0.30± 31.64 
Sigma     0.199± 3.373 

CC04Ene[47]
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Setting the CC04Ene threshold
/home/had/hmkim/work/hmkim/run81/CC04thre.C → CC04thre_30776_30787.root 

Fitting Function : Landau, CC04thre = CC04MPV × 0.7
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Mean       24
RMS     17.58

 / ndf 2χ  294.5 / 381
Prob   0.9996
Constant  2.36± 52.14 
MPV       0.32± 31.39 
Sigma     0.207± 3.347 
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Mean    24.06
RMS        17

 / ndf 2χ  308.4 / 366
Prob   0.987
Constant  2.40± 57.36 
MPV       0.43± 30.47 
Sigma     0.191± 3.146 
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Mean    24.03
RMS     18.02

 / ndf 2χ    293 / 409
Prob       1
Constant  2.18± 54.81 
MPV       0.38± 31.52 
Sigma     0.197± 3.642 
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Mean    24.42
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 / ndf 2χ  313.5 / 377
Prob   0.9925
Constant  2.29± 53.98 
MPV       0.65± 30.12 
Sigma     0.239± 3.509 
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Mean    23.62
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 / ndf 2χ  311.5 / 376
Prob   0.9934
Constant  2.35± 55.73 
MPV       0.37± 30.88 
Sigma     0.187± 3.192 
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Mean    24.16
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 / ndf 2χ  324.5 / 376
Prob   0.9742
Constant  2.18± 53.08 
MPV       0.55± 30.66 
Sigma     0.233± 3.669 
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Mean    24.77
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 / ndf 2χ    329 / 392
Prob   0.9909
Constant  2.27± 57.22 
MPV       0.64± 30.35 
Sigma     0.208± 3.902 
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Mean    25.22
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 / ndf 2χ  340.8 / 391
Prob   0.9681
Constant  2.48± 57.39 
MPV       0.27± 31.68 
Sigma     0.188± 3.381 
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RMS     17.32

 / ndf 2χ  319.5 / 392
Prob   0.997
Constant  2.24± 56.05 
MPV       0.33± 31.62 
Sigma     0.183± 3.509 
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 / ndf 2χ  299.7 / 408
Prob       1
Constant  2.42± 59.31 
MPV       0.39± 30.89 
Sigma     0.200± 3.401 
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Entries  6811
Mean    4.685
RMS     3.633

 / ndf 2χ  247.2 / 189
Prob   0.002862
Constant  12.7± 636.4 
MPV       0.043± 3.369 
Sigma     0.0170± 0.8964 
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Mean    4.476
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 / ndf 2χ  325.8 / 172
Prob  11− 1.338e
Constant  12.7± 630.2 
MPV       0.0±   3.3 
Sigma     0.0164± 0.8788 
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Mean    4.201
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 / ndf 2χ  273.2 / 101
Prob  18− 8.779e
Constant  10.5± 355.6 
MPV       0.037± 3.413 
Sigma     0.0177± 0.7042 
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 / ndf 2χ  321.8 / 107
Prob  23− 2.308e
Constant  9.8± 333.5 
MPV       0.043± 3.497 
Sigma     0.0172± 0.7167 
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 / ndf 2χ  378.8 / 186
Prob  15− 2.842e
Constant  10.9± 526.6 
MPV       0.042± 3.707 
Sigma     0.0171± 0.9582 
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Mean    4.593
RMS     3.574

 / ndf 2χ  316.4 / 186
Prob  09− 7.916e
Constant  13.1± 615.6 
MPV       0.032± 3.569 
Sigma     0.0151± 0.8224 
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Setting the CC05Ene threshold
/home/had/hmkim/work/hmkim/run81/CC05thre.C → CC05thre_30776_30787.root 

Fitting Function : Landau, CC05thre = CC05MPV × 0.7

0 10 20 30 40 50 60 70 80 90 100

1

10

210

CC05Ene[0] pCC05Ene[0]
Entries  7870
Mean    32.41
RMS     23.77

 / ndf 2χ  433.3 / 509
Prob   0.9934
Constant  2.10± 77.96 
MPV       0.34± 46.01 
Sigma     0.147± 4.666 
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Entries  7625
Mean    32.78
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 / ndf 2χ  484.3 / 513
Prob   0.8142
Constant  2.18± 73.96 
MPV       0.28± 46.24 
Sigma     0.15±  4.42 
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 / ndf 2χ  418.3 / 502
Prob   0.9973
Constant  2.34± 82.77 
MPV       0.27± 45.88 
Sigma     0.135± 4.186 
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 / ndf 2χ  390.8 / 514
Prob       1
Constant  2.18± 78.41 
MPV       0.31± 46.24 
Sigma     0.150± 4.599 
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 / ndf 2χ  424.2 / 492
Prob   0.9877
Constant  2.34± 84.13 
MPV       0.29± 45.69 
Sigma     0.136± 4.213 
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 / ndf 2χ  484.5 / 495
Prob   0.6238
Constant  2.47± 83.64 
MPV       0.3±  45.7 
Sigma     0.147± 4.177 
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 / ndf 2χ  461.7 / 492
Prob   0.8329
Constant  2.31± 81.33 
MPV       0.46± 44.51 
Sigma     0.163± 4.489 
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RMS     23.03

 / ndf 2χ  412.7 / 484
Prob   0.9917
Constant  2.30± 81.96 
MPV       0.28± 46.02 
Sigma     0.138± 4.216 
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 / ndf 2χ  370.8 / 489
Prob       1
Constant  2.33± 84.19 
MPV       0.32± 45.61 
Sigma     0.155± 4.375 
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 / ndf 2χ  414.1 / 486
Prob   0.992
Constant  2.36± 84.18 
MPV       0.25± 46.16 
Sigma     0.138± 4.277 
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CC05Ene[10] pCC05Ene[10]
Entries  8568
Mean    31.32
RMS     22.95

 / ndf 2χ  451.4 / 505
Prob   0.9581
Constant  2.33± 86.76 
MPV       0.32± 45.44 
Sigma     0.132± 4.249 

CC05Ene[10]

0 10 20 30 40 50 60 70 80 90 100

1

10

210

CC05Ene[11] pCC05Ene[11]
Entries  8294
Mean    31.92
RMS     22.62

 / ndf 2χ  378.2 / 495
Prob       1
Constant  2.49± 91.87 
MPV       0.30± 45.04 
Sigma     0.127± 4.046 

CC05Ene[11]

0 10 20 30 40 50 60 70 80 90 100

1

10

210

CC05Ene[12] pCC05Ene[12]
Entries  8998
Mean    30.04
RMS     23.37

 / ndf 2χ  396.2 / 504
Prob   0.9999
Constant  2.28± 84.01 
MPV       0.31± 45.81 
Sigma     0.144± 4.493 

CC05Ene[12]
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CC05Ene[13] pCC05Ene[13]

Entries  11948
Mean    21.93
RMS     22.89

 / ndf 2χ  413.3 / 479
Prob   0.9863
Constant  2.44± 85.89 
MPV       0.42± 44.29 
Sigma     0.147± 4.127 

CC05Ene[13]
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CC05Ene[14] pCC05Ene[14]
Entries  9803
Mean    27.89
RMS     23.88

 / ndf 2χ  455.7 / 512
Prob   0.9647
Constant  2.30± 82.94 
MPV       0.33± 45.65 
Sigma     0.155± 4.524 

CC05Ene[14]
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CC05Ene[15] pCC05Ene[15]
Entries  9300
Mean    29.46
RMS     23.47

 / ndf 2χ  384.5 / 502
Prob       1
Constant  2.48± 91.63 
MPV       0.29± 45.46 
Sigma     0.136± 4.226 

CC05Ene[15]
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Setting the CC05Ene threshold
/home/had/hmkim/work/hmkim/run81/CC05thre.C → CC05thre_30776_30787.root 

Fitting Function : Landau, CC05thre = CC05MPV × 0.7
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CC05Ene[16] pCC05Ene[16]
Entries  9243
Mean    30.53
RMS     23.07

 / ndf 2χ  454.5 / 506
Prob   0.9511
Constant  2.6±    95 
MPV       0.3±  45.1 
Sigma     0.143± 4.104 

CC05Ene[16]
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CC05Ene[17] pCC05Ene[17]
Entries  9237
Mean    32.06
RMS     23.17

 / ndf 2χ  478.7 / 526
Prob   0.9312
Constant  2.28± 86.31 
MPV       0.35± 45.63 
Sigma     0.15±  4.62 

CC05Ene[17]
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CC05Ene[18] pCC05Ene[18]
Entries  26342
Mean    10.65
RMS     18.57

 / ndf 2χ  432.4 / 504
Prob   0.9906
Constant  2.29± 78.58 
MPV       0.38± 45.06 
Sigma     0.163± 4.384 

CC05Ene[18]
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CC05Ene[19] pCC05Ene[19]
Entries  8608
Mean    30.46
RMS     24.33

 / ndf 2χ  461.3 / 528
Prob   0.9832
Constant  2.18± 75.93 
MPV       0.43± 45.34 
Sigma     0.180± 4.783 

CC05Ene[19]
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CC05Ene[20] pCC05Ene[20]
Entries  9261
Mean    28.67
RMS     23.81

 / ndf 2χ  433.5 / 515
Prob   0.9962
Constant  2.39± 82.68 
MPV       0.50± 44.38 
Sigma     0.159± 4.534 

CC05Ene[20]
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CC05Ene[21] pCC05Ene[21]
Entries  8684
Mean    29.22
RMS     24.27

 / ndf 2χ  385.4 / 520
Prob       1
Constant  2.10± 72.97 
MPV       0.38± 45.79 
Sigma     0.169± 4.798 

CC05Ene[21]
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CC05Ene[22] pCC05Ene[22]
Entries  35009
Mean    7.967
RMS     15.96

 / ndf 2χ  386.2 / 555
Prob       1
Constant  2.31± 83.86 
MPV       0.3±    41 
Sigma     0.140± 4.388 

CC05Ene[22]
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CC05Ene[23] pCC05Ene[23]
Entries  8765
Mean    29.11
RMS     23.87

 / ndf 2χ    416 / 499
Prob   0.9972
Constant  2.38± 80.83 
MPV       0.26± 45.97 
Sigma     0.145± 4.227 

CC05Ene[23]
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CC05Ene[24] pCC05Ene[24]
Entries  8952
Mean    29.27
RMS     23.68

 / ndf 2χ  469.4 / 512
Prob   0.9111
Constant  2.30± 80.83 
MPV       0.38± 45.06 
Sigma     0.16±  4.42 

CC05Ene[24]
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CC05Ene[25] pCC05Ene[25]
Entries  8637
Mean    29.89
RMS     23.31

 / ndf 2χ  397.2 / 507
Prob   0.9999
Constant  2.29± 82.53 
MPV       0.34± 45.29 
Sigma     0.140± 4.318 

CC05Ene[25]
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CC05Ene[26] pCC05Ene[26]

Entries  9581
Mean    27.13
RMS     23.76

 / ndf 2χ  427.7 / 515
Prob   0.998
Constant  2.3±    80 
MPV       0.42± 44.58 
Sigma     0.16±  4.41 

CC05Ene[26]
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CC05Ene[27] pCC05Ene[27]
Entries  9000
Mean    28.53
RMS     23.81

 / ndf 2χ  477.6 / 517
Prob   0.8921
Constant  2.38± 77.44 
MPV       0.58± 44.01 
Sigma     0.173± 4.599 

CC05Ene[27]
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CC05Ene[28] pCC05Ene[28]
Entries  8694
Mean    31.44
RMS     23.57

 / ndf 2χ  407.5 / 514
Prob   0.9998
Constant  2.32± 83.51 
MPV       0.28± 46.11 
Sigma     0.14±  4.42 

CC05Ene[28]
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CC05Ene[29] pCC05Ene[29]
Entries  8752
Mean    29.82
RMS     23.71

 / ndf 2χ  461.1 / 511
Prob   0.9444
Constant  2.24± 78.56 
MPV       0.40± 45.22 
Sigma     0.16±  4.48 

CC05Ene[29]
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CC05Ene[30] pCC05Ene[30]
Entries  31794
Mean    8.748
RMS     17.06

 / ndf 2χ  482.5 / 563
Prob   0.9939
Constant  2.19± 76.02 
MPV       0.29± 41.96 
Sigma     0.168± 4.837 

CC05Ene[30]
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CC05Ene[31] pCC05Ene[31]

Entries  12519
Mean     19.2
RMS     21.41

 / ndf 2χ  436.7 / 494
Prob   0.9697
Constant  2.52± 88.82 
MPV       0.23± 40.95 
Sigma     0.123± 3.903 

CC05Ene[31]
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Setting the CC05Ene threshold
/home/had/hmkim/work/hmkim/run81/CC05thre.C → CC05thre_30776_30787.root 

Fitting Function : Landau, CC05thre = CC05MPV × 0.7
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CC05Ene[32] pCC05Ene[32]
Entries  10365
Mean    26.08
RMS     23.72

 / ndf 2χ  438.1 / 490
Prob   0.9552
Constant  2.22± 80.68 
MPV       0.31± 45.98 
Sigma     0.15±  4.52 

CC05Ene[32]
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CC05Ene[33] pCC05Ene[33]
Entries  9802
Mean    27.31
RMS     23.39

 / ndf 2χ  425.1 / 492
Prob   0.9867
Constant  2.37± 83.76 
MPV       0.44± 44.65 
Sigma     0.161± 4.553 

CC05Ene[33]
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CC05Ene[34] pCC05Ene[34]
Entries  8794
Mean    31.86
RMS     22.47

 / ndf 2χ  405.9 / 503
Prob   0.9994
Constant  2.45± 92.23 
MPV       0.27± 45.61 
Sigma     0.125± 4.148 

CC05Ene[34]

0 10 20 30 40 50 60 70 80 90 100

1

10

210

CC05Ene[35] pCC05Ene[35]
Entries  9051
Mean    31.73
RMS      22.8

 / ndf 2χ  502.9 / 503
Prob   0.4931
Constant  2.40± 89.01 
MPV       0.27± 45.89 
Sigma     0.133± 4.265 

CC05Ene[35]
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CC05Ene[36] pCC05Ene[36]
Entries  8744
Mean    30.84
RMS     22.35

 / ndf 2χ  415.1 / 496
Prob   0.9965
Constant  2.25± 80.99 
MPV       0.27± 46.37 
Sigma     0.134± 4.289 

CC05Ene[36]
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CC05Ene[37] pCC05Ene[37]
Entries  9794
Mean    29.17
RMS     22.18

 / ndf 2χ  418.1 / 509
Prob   0.9987
Constant  2.10± 75.19 
MPV       0.32± 46.35 
Sigma     0.155± 4.692 

CC05Ene[37]
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CC05Ene[38] pCC05Ene[38]
Entries  8550
Mean    30.79
RMS        24

 / ndf 2χ  476.6 / 518
Prob   0.9032
Constant  2.13± 76.38 
MPV       0.30± 46.55 
Sigma     0.149± 4.626 

CC05Ene[38]
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CC05Ene[39] pCC05Ene[39]
Entries  8396
Mean     30.7
RMS     23.68

 / ndf 2χ  432.3 / 501
Prob   0.988
Constant  2.22± 78.65 
MPV       0.33± 45.86 
Sigma     0.160± 4.587 

CC05Ene[39]
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CC05Ene[40] pCC05Ene[40]
Entries  8395
Mean    31.16
RMS     23.75

 / ndf 2χ  414.4 / 499
Prob   0.9976
Constant  2.11± 78.06 
MPV       0.29± 46.67 
Sigma     0.145± 4.682 

CC05Ene[40]
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CC05Ene[41] pCC05Ene[41]
Entries  8666
Mean    29.75
RMS     23.22

 / ndf 2χ  429.1 / 501
Prob   0.9911
Constant  2.41± 81.43 
MPV       0.28± 45.58 
Sigma     0.148± 4.202 

CC05Ene[41]
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CC05Ene[42] pCC05Ene[42]
Entries  7907
Mean    32.48
RMS     23.17

 / ndf 2χ  455.5 / 498
Prob   0.9138
Constant  2.13± 78.63 
MPV       0.36± 45.77 
Sigma     0.152± 4.636 

CC05Ene[42]
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CC05Ene[43] pCC05Ene[43]
Entries  8148
Mean    32.32
RMS     23.06

 / ndf 2χ  412.2 / 512
Prob   0.9996
Constant  2.29± 84.09 
MPV       0.29± 45.85 
Sigma     0.135± 4.322 

CC05Ene[43]
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CC05Ene[44] pCC05Ene[44]
Entries  8423
Mean    30.72
RMS     23.29

 / ndf 2χ  429.5 / 506
Prob   0.9941
Constant  2.29± 80.86 
MPV       0.24± 46.39 
Sigma     0.129± 4.183 

CC05Ene[44]
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CC05Ene[45] pCC05Ene[45]
Entries  8799
Mean     30.3
RMS     23.68

 / ndf 2χ    404 / 503
Prob   0.9996
Constant  2.50± 88.96 
MPV       0.23± 46.14 
Sigma     0.128± 4.071 

CC05Ene[45]
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CC05Ene[46] pCC05Ene[46]
Entries  9415
Mean    28.39
RMS     23.95

 / ndf 2χ  437.1 / 501
Prob   0.9817
Constant  2.32± 83.82 
MPV       0.26± 46.27 
Sigma     0.139± 4.343 

CC05Ene[46]
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CC05Ene[47] pCC05Ene[47]
Entries  9277
Mean    29.22
RMS     23.41

 / ndf 2χ  409.3 / 501
Prob   0.9989
Constant  2.36± 85.96 
MPV       0.27± 45.93 
Sigma     0.132± 4.206 

CC05Ene[47]
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Setting the CC05Ene threshold
/home/had/hmkim/work/hmkim/run81/CC05thre.C → CC05thre_30776_30787.root 

Fitting Function : Landau, CC05thre = CC05MPV × 0.7
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CC05Ene[48] pCC05Ene[48]

Entries  12220
Mean    22.57
RMS     24.16

 / ndf 2χ  463.9 / 523
Prob   0.9699
Constant  2.22± 78.07 
MPV       0.3±  46.8 
Sigma     0.148± 4.553 

CC05Ene[48]
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CC05Ene[49] pCC05Ene[49]

Entries  16036
Mean    18.46
RMS     23.81

 / ndf 2χ  507.2 / 529
Prob   0.7447
Constant  1.94± 73.87 
MPV       0.30± 47.94 
Sigma     0.160± 5.295 

CC05Ene[49]
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CC05Ene[50] pCC05Ene[50]

Entries  11217
Mean    24.29
RMS     23.94

 / ndf 2χ  417.1 / 501
Prob   0.9974
Constant  2.18± 79.08 
MPV       0.30± 46.43 
Sigma     0.153± 4.673 

CC05Ene[50]
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CC05Ene[51] pCC05Ene[51]

Entries  10811
Mean    26.17
RMS     24.26

 / ndf 2χ  445.4 / 518
Prob   0.9906
Constant  2.34± 87.71 
MPV       0.33± 45.71 
Sigma     0.144± 4.484 

CC05Ene[51]
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CC05Ene[52] pCC05Ene[52]

Entries  12548
Mean    22.69
RMS     23.61

 / ndf 2χ  380.2 / 501
Prob       1
Constant  2.44± 90.82 
MPV       0.27± 45.82 
Sigma     0.130± 4.244 

CC05Ene[52]
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CC05Ene[53] pCC05Ene[53]

Entries  10263
Mean    27.25
RMS     24.03

 / ndf 2χ  434.5 / 514
Prob   0.9953
Constant  2.27± 83.54 
MPV       0.24± 46.72 
Sigma     0.131± 4.404 

CC05Ene[53]
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CC05Ene[54] pCC05Ene[54]
Entries  11701
Mean    4.561
RMS     3.994

 / ndf 2χ  323.6 / 235
Prob   0.0001111
Constant  20.9±  1307 
MPV       0.028± 3.057 
Sigma     0.0110± 0.7515 

CC05Ene[54]
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CC05Ene[55] pCC05Ene[55]
Entries  11701
Mean    4.219
RMS     3.353

 / ndf 2χ    425 / 196
Prob  19− 5.518e
Constant  22.2±  1404 
MPV       0.027± 2.988 
Sigma     0.0099± 0.6947 

CC05Ene[55]
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CC05Ene[56] pCC05Ene[56]
Entries  6340
Mean    4.344
RMS     2.728

 / ndf 2χ  297.3 / 145
Prob  12− 1.497e
Constant  18.9± 922.4 
MPV       0.023± 3.109 
Sigma     0.0112± 0.6219 

CC05Ene[56]
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CC05Ene[57] pCC05Ene[57]
Entries  6229
Mean    4.336
RMS     2.615

 / ndf 2χ  310.1 / 149
Prob  13− 2.276e
Constant  18.9± 931.3 
MPV       0.022± 3.131 
Sigma     0.010± 0.603 

CC05Ene[57]
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CC05Ene[58] pCC05Ene[58]
Entries  12515
Mean    4.776
RMS     3.899

 / ndf 2χ    374 / 233
Prob  08− 1.248e
Constant  22.0±  1500 
MPV       0.027± 3.039 
Sigma     0.0100± 0.7523 

CC05Ene[58]
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CC05Ene[59] pCC05Ene[59]
Entries  12515
Mean    4.968
RMS     4.294

 / ndf 2χ  373.2 / 246
Prob  07− 2.917e
Constant  21.3±  1436 
MPV       0.027± 3.133 
Sigma     0.0104± 0.7763 

CC05Ene[59]
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float gain04[32]={359.7,402.8,261.2,299.8, //DCV1 module0 
                  328.5,282.1,258.7,206.,  //DCV1 module1 
                  327.4,417.2,244.1,294.5, //DCV1 module2 
                  371.1,370.7,227.6,244.1, //DCV1 module3 
                  1.,1.,1.,1.,1.,1.,1.,1.,   // DCV2 module 0 & 1 
                  1.,1.,1.,1.,1.,1.,1.,1. }; // DCV2 module 2 & 3

for(int id=0;id<DCVNumber;id++){ 
  int ich=DCVModID[id]; 
  DCVcalib[ich]=DCVPeak[id]/gain04[ich]; 
}

for(int ich=0;ich<16;ich++){ 
  if(TrFlag04[0]==1) hE0[ich]->Fill(DCVcalib[2*ich]+DCVcalib[2*ich+1]); 
  if(TrFlag04[1]==1) hE1[ich]->Fill(DCVcalib[2*ich]+DCVcalib[2*ich+1]); 
  if(TrFlag04[2]==1) hE2[ich]->Fill(DCVcalib[2*ich]+DCVcalib[2*ich+1]); 
  if(TrFlag04[3]==1) hE3[ich]->Fill(DCVcalib[2*ich]+DCVcalib[2*ich+1]); 
  if(TrFlag04[4]==1) hE4[ich]->Fill(DCVcalib[2*ich]+DCVcalib[2*ich+1]); 
  if(TrFlag04[5]==1) hE5[ich]->Fill(DCVcalib[2*ich]+DCVcalib[2*ich+1]); 
}

/home/had/hmkim/work/hmkim/run81/lim_ana/dcv1_calib1.C
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float norm04[32] = {1.291,1.349,1.273,1.325, 
                    1.179,1.202,1.185,1.181, 
                    1.316,1.324,1.334,1.338, 
                    1.178,1.195,1.167,1.182, 
                    1.,1.,1.,1.,1.,1.,1.,1., 
                    1.,1.,1.,1.,1.,1.,1.,1. };

for(int id=0;id<DCVNumber;id++){ 
  int ich=DCVModID[id]; 
  DCVcalib[ich]=DCVPeak[id]/(gain04[ich]*norm04[ich]); 
}
for(int ich=0;ich<8;ich++){ 
  if(TrFlag04[0]==1) hES0[ich]->Fill(DCVcalib[4*ich]+DCVcalib[4*ich+1]+DCVcalib[4*ich+3]+DCVcalib[4*ich+4]); 
  if(TrFlag04[1]==1) hES1[ich]->Fill(DCVcalib[4*ich]+DCVcalib[4*ich+1]+DCVcalib[4*ich+3]+DCVcalib[4*ich+4]); 
  if(TrFlag04[2]==1) hES2[ich]->Fill(DCVcalib[4*ich]+DCVcalib[4*ich+1]+DCVcalib[4*ich+3]+DCVcalib[4*ich+4]); 
  if(TrFlag04[3]==1) hES3[ich]->Fill(DCVcalib[4*ich]+DCVcalib[4*ich+1]+DCVcalib[4*ich+3]+DCVcalib[4*ich+4]); 
  if(TrFlag04[4]==1) hES4[ich]->Fill(DCVcalib[4*ich]+DCVcalib[4*ich+1]+DCVcalib[4*ich+3]+DCVcalib[4*ich+4]); 
  if(TrFlag04[5]==1) hES5[ich]->Fill(DCVcalib[4*ich]+DCVcalib[4*ich+1]+DCVcalib[4*ich+3]+DCVcalib[4*ich+4]); 
}

/home/had/hmkim/work/hmkim/run81/final_cal/dcv1_calib2.C
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float norm_module04[32] = {2.01,2.083,2.01,2.083, 
                           2.049,2.068,2.049,2.068, 
                           2.012,2.018,2.012,2.018, 
                           2.044,2.05,2.044,2.05, 
                           1.,1.,1.,1.,1.,1.,1.,1., 
                           1.,1.,1.,1.,1.,1.,1.,1. };

for(int id=0;id<DCVNumber;id++){ 
  int ich=DCVModID[id]; 
  DCVcalib[ich]=(DCVPeak[id]/(gain04[ich]*norm04[ich]*norm_module04[ich]); 
}

/home/had/hmkim/work/hmkim/run81/final_cal/dcv1_calib3.C

for(int ich=0;ich<8;ich++){ 
  if(TrFlag04[0]==1) hES0[ich]->Fill(DCVcalib[4*ich]+DCVcalib[4*ich+1]+DCVcalib[4*ich+2]+DCVcalib[4*ich+3]); 
  if(TrFlag04[1]==1) hES1[ich]->Fill(DCVcalib[4*ich]+DCVcalib[4*ich+1]+DCVcalib[4*ich+2]+DCVcalib[4*ich+3]); 
  if(TrFlag04[2]==1) hES2[ich]->Fill(DCVcalib[4*ich]+DCVcalib[4*ich+1]+DCVcalib[4*ich+2]+DCVcalib[4*ich+3]); 
  if(TrFlag04[3]==1) hES3[ich]->Fill(DCVcalib[4*ich]+DCVcalib[4*ich+1]+DCVcalib[4*ich+2]+DCVcalib[4*ich+3]); 
  if(TrFlag04[4]==1) hES4[ich]->Fill(DCVcalib[4*ich]+DCVcalib[4*ich+1]+DCVcalib[4*ich+2]+DCVcalib[4*ich+3]); 
  if(TrFlag04[5]==1) hES5[ich]->Fill(DCVcalib[4*ich]+DCVcalib[4*ich+1]+DCVcalib[4*ich+2]+DCVcalib[4*ich+3]); 
}
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float gain05[32] = {1.,1.,1.,1.,1.,1.,1.,1., 
                    1.,1.,1.,1.,1.,1.,1.,1., 
                    301.2,340.2,220.4,226.3, 
                    263.6,242.2,153.8,155.4, 
                    284.2,256.8,173.3,172.1, 
                    273.7,263.3,157.2,159.6 };

for(int id=0;id<DCVNumber;id++){ 
  int ich=DCVModID[id]; 
  DCVcalib[ich]=DCVPeak[id]/gain05[ich]; 
}

for(int ich=0;ich<16;ich++){ 
  if(TrFlag05[0]==1) hE0[ich]->Fill(DCVcalib[2*ich]+DCVcalib[2*ich+1]); 
  if(TrFlag05[1]==1) hE1[ich]->Fill(DCVcalib[2*ich]+DCVcalib[2*ich+1]); 
  if(TrFlag05[2]==1) hE2[ich]->Fill(DCVcalib[2*ich]+DCVcalib[2*ich+1]); 
  if(TrFlag05[3]==1) hE3[ich]->Fill(DCVcalib[2*ich]+DCVcalib[2*ich+1]); 
  if(TrFlag05[4]==1) hE4[ich]->Fill(DCVcalib[2*ich]+DCVcalib[2*ich+1]); 
  if(TrFlag05[5]==1) hE5[ich]->Fill(DCVcalib[2*ich]+DCVcalib[2*ich+1]); 
}

/home/had/hmkim/work/hmkim/run81/final_cal/dcv2_calib1.C
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float norm05[32] = {1.,1.,1.,1.,1.,1.,1.,1., 
                    1.,1.,1.,1.,1.,1.,1.,1., 
                    1.172,1.224,1.211,1.239, 
                    1.145,1.132,1.214,1.221, 
                    1.296,1.199,1.294,1.249, 
                    1.129,1.168,1.161,1.219 };

for(int id=0;id<DCVNumber;id++){ 
  int ich=DCVModID[id]; 
  DCVcalib[ich]=DCVPeak[id]/(gain05[ich]*norm05[ich]); 
}
for(int ich=0;ich<8;ich++){ 
  if(TrFlag05[0]==1) hES0[ich]->Fill(DCVcalib[4*ich]+DCVcalib[4*ich+1]+DCVcalib[4*ich+3]+DCVcalib[4*ich+4]); 
  if(TrFlag05[1]==1) hES1[ich]->Fill(DCVcalib[4*ich]+DCVcalib[4*ich+1]+DCVcalib[4*ich+3]+DCVcalib[4*ich+4]); 
  if(TrFlag05[2]==1) hES2[ich]->Fill(DCVcalib[4*ich]+DCVcalib[4*ich+1]+DCVcalib[4*ich+3]+DCVcalib[4*ich+4]); 
  if(TrFlag05[3]==1) hES3[ich]->Fill(DCVcalib[4*ich]+DCVcalib[4*ich+1]+DCVcalib[4*ich+3]+DCVcalib[4*ich+4]); 
  if(TrFlag05[4]==1) hES4[ich]->Fill(DCVcalib[4*ich]+DCVcalib[4*ich+1]+DCVcalib[4*ich+3]+DCVcalib[4*ich+4]); 
  if(TrFlag05[5]==1) hES5[ich]->Fill(DCVcalib[4*ich]+DCVcalib[4*ich+1]+DCVcalib[4*ich+3]+DCVcalib[4*ich+4]); 
}

/home/had/hmkim/work/hmkim/run81/final_cal/dcv2_calib2.C
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float norm_module05[32] = {1.,1.,1.,1.,1.,1.,1.,1., 
                           1.,1.,1.,1.,1.,1.,1.,1., 
                           2.01,2.023,2.01,2.023, 
                           2.045,2.077,2.045,2.077, 
                           2.044,2.007,2.044,2.007, 
                           2.05,2.05,2.05,2.05      };

for(int id=0;id<DCVNumber;id++){ 
  int ich=DCVModID[id]; 
  DCVcalib[ich]=(DCVPeak[id]/(gain05[ich]*norm05[ich]*norm_module05[ich]); 
}

/home/had/hmkim/work/hmkim/run81/final_cal/dcv2_calib3.C

for(int ich=0;ich<8;ich++){ 
  if(TrFlag05[0]==1) hES0[ich]->Fill(DCVcalib[4*ich]+DCVcalib[4*ich+1]+DCVcalib[4*ich+2]+DCVcalib[4*ich+3]); 
  if(TrFlag05[1]==1) hES1[ich]->Fill(DCVcalib[4*ich]+DCVcalib[4*ich+1]+DCVcalib[4*ich+2]+DCVcalib[4*ich+3]); 
  if(TrFlag05[2]==1) hES2[ich]->Fill(DCVcalib[4*ich]+DCVcalib[4*ich+1]+DCVcalib[4*ich+2]+DCVcalib[4*ich+3]); 
  if(TrFlag05[3]==1) hES3[ich]->Fill(DCVcalib[4*ich]+DCVcalib[4*ich+1]+DCVcalib[4*ich+2]+DCVcalib[4*ich+3]); 
  if(TrFlag05[4]==1) hES4[ich]->Fill(DCVcalib[4*ich]+DCVcalib[4*ich+1]+DCVcalib[4*ich+2]+DCVcalib[4*ich+3]); 
  if(TrFlag05[5]==1) hES5[ich]->Fill(DCVcalib[4*ich]+DCVcalib[4*ich+1]+DCVcalib[4*ich+2]+DCVcalib[4*ich+3]); 
}
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Total calculation the calibration factors including path length

 float gain[32] = {359.7,402.8,261.2,299.8, 
                   328.5,282.1,258.7,206., 
                   327.4,417.2,244.1,294.5, 
                   371.1,370.7,227.6,244.1, 
                   301.2,340.2,220.4,226.3, 
                   263.6,242.2,153.8,155.4, 
                   284.2,256.8,173.3,172.1, 
                   273.7,263.3,157.2,159.6 }; 

 float norm[32] = {1.291,1.349,1.273,1.325, 
                   1.179,1.202,1.185,1.181, 
                   1.316,1.324,1.334,1.338, 
                   1.178,1.195,1.167,1.182, 
                   1.172,1.224,1.211,1.239, 
                   1.145,1.132,1.214,1.221, 
                   1.296,1.199,1.294,1.249, 
                   1.129,1.168,1.161,1.219 }; 

 float norm_module[32] = {2.01,2.083,2.01,2.083, 
                          2.049,2.068,2.049,2.068, 
                          2.012,2.018,2.012,2.018, 
                          2.044,2.05,2.044,2.05, 
                          2.01,2.023,2.01,2.023, 
                          2.045,2.077,2.045,2.077, 
                          2.044,2.007,2.044,2.007,  
                          2.05,2.05,2.05,2.05      };

 float lambda_dcv1 = 2469; // Attenuation Length of DCV1 
 float pos_DCV1 = 7835; // Center position of DCV1 
 float pos_CC04 = 7540; // Center position of CC04 
 float att1_f = exp((pos_DCV1 - pos_CC04)/lambda_dcv1); 
 float att1_r = exp(-(pos_DCV1 - pos_CC04)/lambda_dcv1); 

 float lambda_dcv2 = 2567; // Attenuation Length of DCV2 
 float pos_DCV2 = 9346; // Center position of DCV2 
 float pos_CC05 = 8899; // Center position of CC05 
 float att2_f = exp((pos_DCV2 - pos_CC05)/lambda_dcv2); 
 float att2_r = exp(-(pos_DCV2 - pos_CC05)/lambda_dcv2); 

 float att[32] = {att1_f,att1_f,att1_r,att1_r, 
                  att1_f,att1_f,att1_r,att1_r, 
                  att1_f,att1_f,att1_r,att1_r, 
                  att1_f,att1_f,att1_r,att1_r, 
                  att2_f,att2_f,att2_r,att2_r, 
                  att2_f,att2_f,att2_r,att2_r, 
                  att2_f,att2_f,att2_r,att2_r, 
                  att2_f,att2_f,att2_r,att2_r };

 float a1 = 170*3/4; 
 float x = 5*17/317; 
 float b1 = (x+120)/2; 
 float c1 = sqrt((a1*a1)+(b1*b1)); 
 float sin1 = a1/c1; 

 float a2 = 210*3/4; 
 float b2 = 210/2; 
 float c2 = sqrt((a2*a2)+(b2*b2)); 
 float sin2 = a2/c2; 

 float path_length[32] = 
       {sin1,sin1,sin1,sin1, 
        1.,1.,1.,1., 
        sin1,sin1,sin1,sin1, 
        1.,1.,1.,1., 
        sin2,sin2,sin2,sin2, 
        1.,1.,1.,1., 
        sin2,sin2,sin2,sin2, 
        1.,1.,1.,1. };

float calib_factor_wo_path[32]; 
float calib_factor[32]; 

for(int i=0;i<32;i++){ 
  calib_factor_wo_path[i] = att[i]/(gain[i] * norm[i] * norm_module[i]); 
  calib_factor[i] = att[i]*path_length[i]/(gain[i] * norm[i] * norm_module[i]); 
}

/home/had/hmkim/work/hmkim/run81/final_cal/out_cal/make_calib_factor.C
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Other cosmic run periods in Run81
Period1
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Other cosmic run periods in Run81
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Other cosmic run periods in Run81

Period2
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Other cosmic run periods in Run81
Period3
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Other cosmic run periods in Run81

Period4

Period5
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