
��

��


�

��

���

���

���

� �
��

���
�

�

�	 �
 �� ��
	��������

����

����

��
�

����

� �
�

�� ��� � ����

�	 � ������

0 50 100 150 200 250 300

0

50

100

150

200

250

300

0
20
40

102 103

103

104

105

106

107

108

0
20
40

0 2 4

0
20
40

0 1 2 3
log10 (Counts)

Energy TES1 (eV) Energy (eV)Time (ms)

En
er

gy
TE

S2
 (e

V
)

R
at

e 
(d

ru
)

shared

single TES1

single TES2

Vo
lta

ge
(m

V
)

LEE
Estimate
Range

Background
Estimate
Range

(No LEE)

TES1 TES2 All Triggers Singles
Negative Triggers (Noise) Shared

abso
rb

er
 ev

en
ts

singles TES1

si
ng

le
s 

TE
S2

Chooz

From Germany to France: 
Towards Neutrino Detection 
with the NUCLEUS Experiment

Experimental Site: 
Chooz Nuclear 
Power Plant in 
France 

nu   cleus
EXPERIMENT

Margarita Kaznacheeva | Technical University of Munich
margarita.kaznacheeva@tum.de 

LEE mitigation strategy: 
operating double-TES 
detector in instrumented 
holders

NUCLEUS goal: 
Coherent-Elastic Neutrino-
Nucleus scattering (CEνNS) 
detection with reactor anti-
neutrinos [1,2]

Signal: sub-keV nuclear recoil energy 

NUCLEUS is in a basement room between two 
4.25 GWth reactor cores (72 m and 102 m): 
ɸ𝜈=1.7×1012 𝜈/cm2/s accounting for duty cycle [4] 

𝛥E à 𝛥T à 𝛥R à signal

Tungsten transition curve

Method: cryogenic CaWO4 crystal calorimeters 
with ~10 eV-scale thresholds operated at 10 mK

Main challenge: backgrounds of unknown origins 
in the ROI steeply rising towards low energies = 
Low Energy Excess (LEE) [7]
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LEE study at TUM with an 
Al2O3 double-TES detector [7]:
à LEE rate does not correlate 
with particle background
à LEE rate decays with time 
since cooldown with a 
consistent power-law 
exponent k=0.59±0.06 across 
the measurements

Sensitivity to [8]:
à SM CEνNS 
à neutrino magnetic    

moment 
  

à modified neutrino 
charge radius

à new light universal 
mediator
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Si veto wafers instrumented 
with TES supporting the 
crystals

Target detectors
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Check out NUCLEUS blog!
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Munich

Full NUCLEUS setup operated stably at 
UGL (TUM) for two months in 2024 [3]
à Ready for the move to Chooz
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