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I. What is a coherent neutrino scattering
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I. What is a coherent elastic 𝜈 nucleus scattering
(CE𝜈NS)
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𝜈𝑒 A
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𝜈𝑒 A
Coherent neutrino scattering
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𝜈𝑒 A
Not coherent
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𝑞𝑅 ≲ 1 𝐸𝜈 ≲ 50 MeV
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CE𝜈NS experiments are more sensitive to magnetic moment
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CE𝜈NS experiments are more sensitive to magnetic moment

𝑑𝜎
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+
𝑑𝜎

𝑑𝐸𝑅 𝜇𝜈
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II. Reactor neutrino
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Neutrino spectrum compared
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III. High purity 
germanium
detector
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CE𝜈NS events compared with 𝜈 spectrum
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IV. New physics?
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IV. Quenching factor 
needs attention
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Current knowledge of germanium’s quenching factor
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Current knowledge of germanium’s quenching factor
Fef

Fig.3 nucl-ex/0701011
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Current knowledge of germanium’s quenching factor

nmi3.eu

Thermal capture

15



Current knowledge of germanium’s quenching factor

Lindhard model
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Current knowledge of germanium’s quenching factor

𝑄 = 𝛼 𝐸𝑅 − 1.73 + 0.184, 𝐸𝑅 ≤ 1.73 keV
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Current knowledge of germanium’s quenching factor
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V. How does the QF affect 
measurements?
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Quenching factor vs CE𝜈NS 

preferred region with 

1𝜎, 2𝜎, 3𝜎 confidence level

excluded region with 

> 3𝜎 confidence level
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New physics in different QF
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Quenching factor vs new physics 
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V. Take-away message: 
a precisely measured quenching factor is the  

prerequisite to low energy frontier. 

20



Thank you!
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Backup 1. Current knowledge of germanium’s quenching factor

22



Backup 2. Quenching factor vs CE𝜈NS 
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Backup 3. Quenching factor vs new physics 
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