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￼  and beta events in general have some 
probability of escape events 

 Signature of these events is a peak at 
 ￼  - 511 keV for SE 
￼  - 1022 keV for DE
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511 keV absorption 

￼Σ Kinetic energy absorption: 
 Etransfer = hfᵧ - 2mec2 

Neutrino ’26, UC Irvine 

Escape events are most likely near calorimeter 
surface.  
Events are classified by topological relationships. 
Channels may share:  

Face (F), Corner (C), Edge (E), None (N)  

By organizing events into NTD-Face events and 
non-NTD-Face events with defined topologies 
and fitting the energy distributions to multi-
gaussians, we can directly analyze topological 
dependence. 
  Plot to the right shows error bars, representing 
standard deviation in bias across all topologies for 
a given energy peak, growing with respect to 
energy for each multiplicity. 
This demonstrates positional dependence of 
phonon reconstruction in CUORE bolometers

CUORE/CUPID @ ￼  ’26 ν CUORE datasets consist of 4-5 day 
calibration runs using 232Th and 60Co  
56Co has many more prominent  peaks 
at a wider range of energies (but has a 
much shorter lifetime) 
Irradiated Nov 2024 
Deployed mid-April 2025 
90 kBq activity early-May 2025 
~1900 hours of data 
Optimal for widening the scope of 
these energy dependent analyses
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Using 56Co calibration data, we look at pulse shape parameters and 
average the parameter distributions for each energy peak 

Parameter distributions are normalized by: ￼ ,  

where ch is a given channel and ￼  is a given pulse shape parameter 
By classifying by ￼ , SE, and DE and understanding that these are 
correlated with event topology, we can investigate the discrepancies in 
energy bias across different event types. 
From the above plots, we see that there may be some anomalous 
behavior in SE and DE events relative to the behavior of gamma events 
for pulse  rise time and decay time. This is an ongoing investigation. 

znormalized =
z − ⟨z⟩2599keV,ch

σ[z]2599keV,ch
z
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Multiplicity-2 (M2) events demonstrate distinct variation in 
energy reconstruction across different topologies  
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TeO2 crystal cryogenic 
calorimeters 
(bolometers) 
Maintained at ~10 mK  
Pulse energy readout 
by NTD-Ge (Neutron 
Transmutation Doped 
Germanium) 
thermistor 

We use 56Co calibration 
data to analyze energy 
dependence of energy 
reconstruction bias for 
different event types (￼ , 
SE, DE).  
We see clearly separate 
bands of reconstruction 
bias for each event type
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Illustration of possible event 
topologies. Orange cube is NTD. 
Bottom is NTD-Face event 
Top shows non-face M3 SE event with 
Compton scattering
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