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Very Cool Measurements of  
Very Hot Reactors:  

CEvNS goes  
Nuclear!
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Life is simple at low energies
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Elastic Quasi-Elastic
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CE⌫NS

Dessel et al., Universe 2023, 9(5), 207; https://doi.org/10.3390/universe9050207

https://doi.org/10.3390/universe9050207
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Coherent Elastic 𝝼-Nucleus Scattering

• σ: Cross Section

• T: Recoil Energy

• Eν: Neutrino Energy

• GF: Fermi Constant

• QW: Weak Charge

• MA: Atomic Mass

• FW: Form Factor
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No flavor-specific terms!!! 
Same rate for νe, νμ, and ντ
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CEvNS Around the World (thanks Janina!)
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Neutrino Sources for 
• Electron-capture 

sources    

• Reactors                             

• Decay-at-rest 

sources
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SNS

Reactors

EC
SNS:

νμ
νμ
νe

Reactors: ILL reactor
(55 MW)
HFIR reactor
(85 MW)
Chooz reactor
(1.5 GW)

EC Sources:
37Ar (5 MCi)
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Review of Reactor Experiments
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Ionization Measurements and Quenching

• Ionization 
measurements of 
CEvNS require 
lower thresholds to 
get the same rate 
due to the 
quenching factor


• The result depends 
heavily on the yield 
model you use!
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Quenching

Lindhard

Note change in axis 
from previous plot!

Model: @ 8.8 m from the ILL (58 MW)
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Thermometer

Cryogenic Phonon Detectors
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Refrigerator  
10–40 mK

Absorber

Weak Thermal Link

Time

Te
m
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ra

tu
re The height of the pulse is 

proportional to the energy 
deposited

�EFWHM ⇡ 2.36
p
4kTEmax
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Future Science Example: Ricochet
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CE⌫NS

Spectral information improves searches for new physics!
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Future Science Example: Ricochet
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CE⌫NS

Spectral information improves searches for new physics!
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NUCLEUS

17



Enectali Figueroa-Feliciano \ NNN \ Sudbury 2025

NUCLEUS
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NUCLEUS
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HONEYCOMB 
The HOdoscopic Neutrino-EnergY CryOgenic Multiplexed Bolometer

SuperCDMS HVeV Detector



HONEYCOMB



HONEYCOMB
• Scaling up HVeV concept


• A few grams each


• “Dicing” wafer with Deep Reactive 
Ion Etching trenches


• Leave a small “bridge” 
for thermal conduction


• Smooth dicing reduces 
sidewall charge injection


• Stress-free mounting, hope to 
reduce/remove low energy 
excess 


• Multiplexing readout with uMUX


• With multi-stage cryogenic 
amplifiers

µMUX Chip

µM
UX

 C
hi

pµM
UX Chip

µMUX Chip

RF IN RF OUT
DC Bias

FR IN FR OUT



HONEYCOMB
• Stacking multiple wafers for 1 kg 

payload


• Aiming for eV level threshold for 
10x improvement, access to full 
reactor spectrum


• Multiple chips serve as active veto 
for each other (Hodoscope)


• Multiplexed readout of 3000+ 
detectors
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Conclusions

• Reactor experiments have finally put a point on the 
CEvNS board! (congrats CONUS+!)


• The next frontier is precision measurements of the CEvNS 
spectrum, and that requires < 100 eVnr thresholds


• Cryogenic phonon detectors are operating right now at 
reactors and science runs at Ricochet have begun.


• New technologies are being brought to bear, and we can 
look forward to future percent-precision measurements of 
CEvNS spectra and searches for new physics!
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