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Phase I:
Demonstrate CRES technique on 83mKr mono-energetic electrons.

Phase II: 
Measure Tritium spectrum endpoint. Study systematics and backgrounds. 

Phase III: 
���D�����³�/�D�U�J�H���9�R�O�X�P�H�´���&�5�(�6
(b) Atomic tritium production and trapping at high densities

Phase IV: 
Large atomic tritium experiment. Inverted mass ordering reach (40 meV)
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Frequency of first track gives
initial electron kinetic energy

linearly rising 
frequency:

radiative energy loss, 
slope ~ 1fW

jumps: electrons scatters 
of gas molecule, losing 
energy and changing 

pitch angle

scale: 1 MHz ~ 20 eV
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�‡[74P54968?6)*
Q�s�w�t �¤�‡�� �…�6 �{�r�¨ ���ä�� Z***Q=N4?8=9)*
Q�s�w�w �¤�‡�� �…�6�:�{�r�¨ ���ä���;

�‡-@849@4*759*K86O*(F*946*H=N?*:;*H=6=*6=J89I^*`aaC*4>496?^*e*67=M*@:8<?^*U*AA ` 4;;4@68>4*>:<5A4

�‡0:*4>496?*M=?6*49HM:896*�œ?46?*<8A86*:9*G=@JI7:59H*7=64)*
Q�u
H�s�r�?�5�4�‡���?�5�•�?�5 �:�{�r�¨ ���ä���ä�;

�B�
 
L
�A�$

�t�è�:�I �Ø
E�- ���?�6�;

5



de Viveiros - Penn State May 2025 v1 #PHENO 2025

' 2%! "#$%&' (*- &/%0'/[/& ! "#1",++% )*,*! 2,-%Y , !!"#,&2

Phase I:
Demonstrate CRES technique on 83mKr mono-energetic electrons.
Status: Complete!  Technique demonstrated. 

Phase II: 
Measure Tritium spectrum endpoint. Study systematics and backgrounds. 
Status: Complete! First Tritium spectrum!

Phase III: 
���D�����³�/�D�U�J�H���9�R�O�X�P�H�´���&�5�(�6
(b) Atomic tritium production and trapping at high densities

Phase IV: 
Large atomic tritium experiment. Inverted mass ordering reach (40 meV)
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Project 8 has demonstrated the potential of the 
CRES technique, and charts a promising path towards a 

direct neutrino mass measurement!
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