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Source Geo ns
World 

reactors
Accidentals 9Li/8He Atm ns Fast n (a,n)

Rate 1,2 1,0 0,8 0,8 0,16 0,1 0,05
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HPGe gamma spectroscopy

• Short-lived gamma emitters
• All matrices can be measured
• High mass samples

Neutron activation analysis
• Long-lived nuclides (especially U, Th and K)
• All non activable matrices can be measured
• Small mass sample

ICP mass spectrometry
• Long-lived and stable nuclides (except K)
• Almost only aqueous matrices
• Small mass sample

Dedicated system for LS
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Sample Mass (g) 40K (ppt) 238U (ppt) 232Th (ppt)

S0201 41.4 0.09±0.02 <0.17 <0.13

S1001
S0301

42.0 0,38±0,04 <0,24 <0,71

S0701-3000 26.7 0,07±0,02 <0,4 <0,7

S0701-2000 26.7 0,14±0,04 <0,3 <0,5

•

•

Sample 238U (ppt) 232Th (ppt)

S0801 0,09±0,02 0,19±0,05

S0807 0,13±0,02 0,28±0,05

S0701 0,84±0,04 0,30±0,05

S0707 0,43±0,03 0,14±0,05
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Sample
238U 

(Bq/kg)
232Th 

(Bq/kg) 
40K 

(Bq/kg)

Sept
2019

1,80±0,17 1,55±0,11 32±2

PMTs
238U 

(Bg/kg)
232Th 

(Bg/kg)
40K 

(Bg/kg)

LPMTs NNVT 2,5 0,5 1

LPMTs Hamam. 5 1,6 10,5

SPMTs 5 1,6 50

238U 
(mBg/kg)

232Th 
(mBg/kg)

40K 
(mBg/kg)

2,5 2,4 5,3

Sample
(Bq/kg)

238U
238U 
from 

226Ra

232Th 
from 

224Th
40K 

Glass @ LP2i 4,7±0,3 6,5±0,2 2,3±0,1 1,9±0,3

Glass @ 
Milano-Bicocca

- 5,4±0,2 1,9±0,1 1,7±0,3
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• 𝑘𝐵 = 3,705 ∙ 10−3; 𝐶 = 1,5 ∙ 10−6

• 𝑘𝐵 = 6,5 ∙ 10−3; 𝐶 = 1,5 ∙ 10−6
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Volume LS Acrylic External Rock

# of Chain 106 107 108 2 x 1010

Component SNiPER ARBY G4-LA

LS

Acrylic

LPMT Glass

Not simulated

LPMT Acrylic cover

LPMT SS 
protection

LPMT Electronics Scaled

SPMT Glass Scaled

Nodes & Bars
Low detailed 

geom

Truss Scaled
Low detailed 

geom

Radon

Rock MC + Analytic

Calibration

MC physics 
validation 

G4-
LA

G4-
LA
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Alpha peaks
Beta continuum

Gamma photons
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More detail in the paper: Radioactivity control strategy for the JUNO detector. J. High Energ. Phys. 2021, 102 (2021)
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