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Precision spectroscopy plays a key role 
in understanding the microphysics of 
color center formation

Light-sheet microscopy shows fluorescence 
induced by irradiation in the bulk of crystals: 
Signal from non-irradiated samples is 
comparable to non-illuminated region while 
intense fluorescence is observed from the 
illuminated region within an irradiated sample 
fluorescence.
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• Nuclear recoils damage crystal 
lattice permanently, either by 
forming tracks or vacancies

• This allows off-site readout, 
hence detector is passive

• Intrinsic rejection of ionizing 
backgrounds

• Verification of reactor 
shutdown at 20m standoff

• 90 day, 1SQ criterion

• 100g (!) passive detector

• Few hours scan time 

Passive neutrino detection for 
reactor monitoring

Optical 
non-destructive
readout
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Nuclear reactors make lots of 
neutrinos, which can not be 
shielded. Good for reactor 
monitoring. 

Current neutrino detectors 
require large and actively 
instrumented volumes.

Instead use coherent elastic 
neutrino nucleus scattering 
(CEvNS) allowing for passive 
small detectors exploiting 
color center defects in 
crystals.

Color centers in NaI
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