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ln(MT) – Na recoil (setup 1)   

1 

Blue      :  Neutron generator, Quality Factor  (45°) 
Pink          : Neutron generator, Quenching factor  (16.4°)  
Light green : Neutron generator, Quenching factor  (26.6°) 
Light blue   : Neutron generator, Quenching factor  (38.2°) 
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ln(MT) – Na recoil (setup 2, 3)   

2 

Blue      :  Neutron generator, Quality Factor  (45°) 
Pink          : Neutron generator, Quenching factor  (21.3°)  
Light green : Neutron generator, Quenching factor  (31.0°) 
Light blue   : Neutron generator, Quenching factor  (51.3°) 
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ln(MT) – I recoil (setup 2, 3)   

3 

Blue      :  Neutron generator, Quality Factor  (45°) 
Pink          : Neutron generator, Quenching factor  (59.0°)  
Light green : Neutron generator, Quenching factor  (74.7°) 
Light blue   : Neutron generator, Quenching factor  (126.9°) 
Black          : Neutron generator, Quenching factor  (159.6°) 
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Blue            :  Neutron generator, Quality Factor  (45°) 
Purple         :  Neutron generator, Quenching factor  (Na recoils)  
Light green  :  Neutron generator, Quenching factor  (I recoils) 



ln(MT) – Na recoil (setup1) 

5 

Mean : 5.169 
Error  : 0.023 
# of evt : 459 

16.4 26.6 

26.6 26.6 

Mean : 5.166 
Error  : 0.054 
# of evt : 120 

Mean : 5.214 
Error  : 0.035 
# of evt : 304 

Mean : 5.195 
Error  : 0.012 
# of evt : 320 



ln(MT) – Na recoil (setup1) 

6 

Mean : 5.221 
Error  : 0.015 
# of evt : 218 

26.6 38.2 

38.2 38.2 

Mean : 5.185 
Error  : 0.036 
# of evt : 94 

Mean : 5.204 
Error  : 0.023 
# of evt : 145 

Mean : 5.194 
Error  : 0.019 
# of evt : 218 



ln(MT) – Na recoil (setup1) 

7 

Mean : 5.182 
Error  : 0.014 
# of evt : 212 

38.2 38.2 

38.2 38.2 

Mean : 5.202 
Error  : 0.017 
# of evt : 200 

Mean : 5.170 
Error  : 0.016 
# of evt : 177 

Mean : 5.181 
Error  : 0.015 
# of evt : 130 



ln(MT) – Na recoil (setup2,3) 

8 

Mean : 5.198 
Error  : 0.028 
# of evt : 364 

21.3 21.3 

31.0 31.0 

Mean : 5.196 
Error  : 0.019 
# of evt : 266 

Mean : 5.204 
Error  : 0.018 
# of evt : 200 

Mean : 5.184 
Error  : 0.013 
# of evt : 269 



ln(MT) – Na recoil (setup2,3) 

9 

Mean : 5.167 
Error  : 0.012 
# of evt : 247 

31.0 31.0 

31.0 51.3 

Mean : 5.189 
Error  : 0.014 
# of evt : 184 

Mean : 5.221 
Error  : 0.216 
# of evt : 118 

Mean : 5.180 
Error  : 0.023 
# of evt : 84 



ln(MT) – Na recoil (setup2,3) 

10 

Mean : 5.189 
Error  : 0.021 
# of evt : 112 

51.3 51.3 

51.3 

Mean : 5.143 
Error  : 0.018 
# of evt : 121 

Mean : 5.165 
Error  : 0.017 
# of evt : 108 



ln(MT) – I recoil (setup2) 

11 

Mean : 5.198 
Error  : 0.028 
# of evt : 364 

59.0 74.7 

126.9 126.9 

Mean : 5.193 
Error  : 0.021 
# of evt : 375 

Mean : 5.212 
Error  : 0.018 
# of evt : 400 

Mean : 5.195 
Error  : 0.026 
# of evt : 189 



ln(MT) – I recoil (setup3) 

12 

Mean :  5.227 
Error  : 0.027 
# of evt : 162 

159.6 159.6 

159.6 

Mean : 5.154 
Error  : 0.022 
# of evt : 182 

Mean : 5.171 
Error  : 0.021 
# of evt : 124 
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ln(MT) summary  

Red      :  Cs137 – SNU 
Blue     :  Cs137 – KRISS 

13 

Red      :  Am/Be – SNU 
Blue     :  Neutron Generator – KRISS 

X axis : deposit energy on NaI crystal 
Y axis : mean decay time of NaI signal 
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Backup Slides 



15 

Setup for quality factor measurement 

0.23 m 

45.0 

0.9m from 
deutron target 

2.43 MeV neutron beam 
from d-d fusion 



Setup for quenching factor measurement 
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13.2° 16.4° 
38.2° 

26.6° 

21.3° 

59.0° 

74.7° 
126.9° 

31.0° 

51.3° 45.0° 

159.0° 
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Red             :  Am/Be source at SNU 
Blue            :  Neutron generator, Quality Factor  (45°) 
Purple         :  Neutron generator, Quenching factor  (Na recoils)  
Light green  :  Neutron generator, Quenching factor  (I recoils) 


