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Analysis steps
• Single Electron Response curves: 

• Vinogradov analaysis; 

• Single phase runs: 

• S1 vs TBA distribution: 

• S1 corrections; 

• Electric field quenching; 

• Double phase runs: 

• S1 vs drift time distribution: 

• S1 corrections; 

• S2/S1 corrected vs drift time distribution: 

• S2 corrections; 

• S1 and S2 yields, vinogradov corrected (net LY); 

• Doke-like plot.



SERs and Vinogradov 
analysis

x-talks probability: 
(1+Kdup) is the number 

of effective PE per one real PE

Fano Factor

p =
Kdup

1 +Kdup

LY 0 =
LY

1 +Kdup



S1 studies



S1 vs TBA distribution
Cut flow: 

• S1>550 && S1<750; 

• f90.at(0)>0.2 && 
f90.at(1)<0.2; 

• rep.at(0)==1 && 
rep.at(1)==1; 

• number_of_clusters==2
S1 correction:  

• fit with a polynomial function f; 

•                              with tba1/2 TBA at half TPC (~ -0.15); 

S1
corr

= S1⇥ corr

S1

corrS1 =
f(tba1/2)

f(tba)
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S1 corrected vs not corrected
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133Ba runs

200 V/cm



S1 Light Yield
Run Ed

(V/cm)
LY Gross
(PE/keV)

LY Net
(PE/keV) Quenching

1137 0 12.95(04) 9.74(04) 1
1141 50 12.13(04) 9.10(04) 0.94(05)
1144 100 11.69(03) 8.77(03) 0.90(04)
1145 200 10.93(04) 8.20(04) 0.84(04)
1148 300 10.37(04) 7.77(04) 0.80(04)
1151 400 9.89(03) 7.42(03) 0.76(04)
1152 500 9.47(03) 7.10(03) 0.73(04)
1155 700 8.79(03) 6.60(03) 0.68(04)
1156 1000 8.07(02) 6.05(02) 0.62(03)
1180* 0 12.60(04) 9.43(04) 1
1168* 200 10.64(02) 7.91(0.2) 0.85(02)

*133Ba runs



Electric field Quenching



Electric field Quenching



S1+S2 studies



S1 vs drift time distribution
Cut flow: 

• S1>530 && S1<720; 

• f90.at(0)>0.2 && 
f90.at(1)<0.2; 

• rep.at(0)==1 && 
rep.at(1)==1; 

• number_of_clusters==2
S1 correction:  

• fit with a polynomial function f; 

•                              with t1/2 drift time at half tpc; 

•

corrS1 =
f(t1/2)

f(tdrift)

S1
corr

= S1⇥ corr

S1
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S2/S1corr vs drift time 
distribution

Cut flow: 

• S2<10000 && S2>15500; 

• f90.at(0)>0.2 && 
f90.at(1)<0.2; 

• rep.at(0)==1 && 
rep.at(1)==1; 

• number_of_clusters==2S2 correction:  

• fit with an exponential function; 

•                              ; 

•                              .

corrS2 = e

�
tdrift

⌧

S2
corr

=
S2

corr

S2

τ ~ 2.8 ms
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S1 and S2 corrected
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S1+S2 Light Yield

Run Ed
(V/cm)

S1 Yield 
Gross

(PE/keV)

S1 Yield 
Net

(PE/keV)

S2 Yield 
Gross

(PE/keV)

S2 Yield 
Net

(PE/keV)

1159 0 13.19(05) 9.65(05) - -

1164 100 12.02(06) 8.99(06) 133.42(24) 99.83(24)

1135 200 11.27(05) 8.28(05) 207.31(28) 152.35(28)

1165 400 10.06(07) 7.53(07) 303.78(62) 227.29(62)

1160 700 8.68(12) 6.45(12) 392.48(1.5) 291.72(1.5)

1161 1000 7.87(11) 5.89(11) 463.92(1.6) 347.12(1.6)



S1 vs S2



Qy with corrections



Qy with corrections



Qy with corrections



S1+S2 Light Yield + QY

Run Ed
(V/cm)

S1 Yield 
Gross

(PE/keV)

S1 Yield 
Net

(PE/keV)

S2 Yield 
Gross

(PE/keV)

S2 Yield 
Net

(PE/keV)

QY
(e-/keV)

1159 0 13.19(05) 9.65(05) - - -

1164 100 12.02(06) 8.99(06) 133.42(24) 99.83(24) 6.19(14)

1135 200 11.27(05) 8.28(05) 207.31(28) 152.35(28) 9.45(17)

1165 400 10.06(07) 7.53(07) 303.78(62) 227.29(62) 14.11(38)

1160 700 8.68(12) 6.45(12) 392.48(1.5) 291.72(1.5) 18.10(93)

1161 1000 7.87(11) 5.89(11) 463.92(1.6) 347.12(1.6) 21.54(0.1)



Spares



133Ba runs @ 700 V/cm



S1 vs S2



Qy with corrections



Qy with corrections



S1 vs S2

camp_VII



Qy with corrections

camp_VII


