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~25 m ~ 1013 cm-2 s-1

• ~50 kg 128 (PMT)

•

RELICS
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REactor neutrino LIquid xenon Coherent Scattering experiment

credit to X. Xiao and J. Chen
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~0.56 kg
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𝟒𝝅 Veto + Muon Veto

RELICS RELICS 

TPC PMT
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✅ I. RELICS 

✅ II. 

✅ III. 
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RELICS 
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I. RELICS 
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credit to L. Xie



I. 
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Credit to L.Xie

PMT PMT

PMT PMT

GXe

LXe

5 mm

36 mm

𝛆𝐞𝐱𝐭𝐫𝐚

𝛆𝐝𝐫𝐢𝐟𝐭

Gas Flow

PMT PMT
~ 1.6 bar

125 V/cm

~14 kV/cm



RELICS 

I. 
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LabView + PLC

Inner pressure (err ~ 0.04%)

Outer pressure (err ~ 0.04%)

MySQL 

Grafana 
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PID 



PMT

• 1inch PMT (Single PE) > 90%

• Flash ADC PMT 

• python 

I. 
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PMT



(~ ) (~ ) 

I. 
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ADC overrange 

(S1)

S2 μ

(S2)

~ μs

~10 ns



• RELICS 

0.3 – 1 keV CEvNS

• (S1) 

➔ (S2-only)

• S1 

II. 

credit to XENON collaboration

(S1) (S2)

NEST, 1keVnr, 0.5 kV/cm
3.5 7.1

< 15% ~ 100 %
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S2 S2 

II. 
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𝛆𝐞𝐱𝐭𝐫𝐚 e

GXe

LXe

S2 



➔

II. 
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S2 16.61 PE @1.6 bar -5400 VS2 7.81 PE @ 1.35 bar -3600 V



III. 
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• Co-60 γ (< 10 cm)

III. (Ar-37, Kr-83m) 
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14 cm

Tl-208

Co-60

Cs-137

~ 9cm

~ 7cm

~ 4cm

γ

Jelle Aalbers, Dark Matter 

Search with XENON1T, 2018.

credit to X. Xiao and J. Chen



• Co-60 γ (< 10 cm)

• (Ar-37, Kr-83m) keV 

• Ar-37 Kr-83m 

III. (Ar-37, Kr-83m) 
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Ar-37 

Rb83 / Kr-83m 

↑↑ credit to USTC and BUAA group



•

• LXeTPC

III. 
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(keV)

Kr-83m
32.1 1.83 h

9.4 154 ns

Ar-37
K-shell 2.82

35 d
L-shell 0.27

with XY position cut

10.1103/physrevd.96.112009

10.48550/arXiv.2211.14191



• Kr-83m 

• Kr-83m 154 ns 

S1 

III. Kr-83m 
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✅S2 : ~100% 

( ) + ( )

III. Kr-83m 
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~7.3 kV/cm 

η ~ 92%

~4.9 kV/cm 

η ~ 77%

~ (Z ) ~ 



III. Kr-83m 
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✅ S1 : 

• S1a ~ 40% z 

• g1 = 0.044 PE / ph

30% ~ 50% 

➔



2024/5/9 20

RELICS 
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RELICS Collaboration

※
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• Kr-83m Kr-83(p, n) Rb-83

• Ar-37 Ar-36(n, γ) Ar-37

Backup: Kr-83m Ar-37 
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10.1103/physrevd.96.112009

10.48550/arXiv.2211.14191

10.1103/PhysRevC.105.014604



Backup: 1 inch PMT 
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• R8520-406 1 inch PMT

• 4.25 × 106
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Backup 4𝝅 Veto

4𝝅 Veto ( )

LXeTPC
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Backup: S2
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Backup: 
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Backup: RELICS Timeline


