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Neutrino Mass via Endpoint Spectroscopy
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Tritium decays, releasing an electron Electrons are guided The electron energy is analyzed At the end of their

and an anti-electron-neutrino. towards the spectrometer by applying an electrostatic journey, the electrons are

While the neutrino escapes by magnetic fields. retarding potential. counted at the detector.

undetected, the electron starts its Tritium has to be pumped Electrons are only transmitted Their rate varies with the

journey to the detector. out to provide tritium free if their kinetic energy is spectrometer potential
spectrometers. sufficiently high. and hence gives an

Large Spectrometer - KATRIN

Transition Edge Sensor
in a Cryostat
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163Ho Endpoint and Neutrino Mass Sensitivity (Simulation)
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163Ho Isotope Production

J. W. Engle et al., NIM B, 311 (2013) 131-138
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Isotope Separation
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s Chemical separation to isolate 3 Ho from irradiated dysprosium target
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s High performance liquid chromatography (HPLC)

e (Cation exchange resin
 a-HIBA as eluent
o UV-Vis detection

e Post column detection reagent 4-(2-pyridylazo)resorcinol
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Transition Edge Sensor for Measurement

Thermometer:

Superconductmg Nomal Transition
= 0.06

cp°°° °
0°° 7]

Resistance (Q
(=]
4

| | | |

Voitagesigel
— westekecronics &3 0.02 |

o

Q

o

- )
SQu & |
0.00 — b
95.8 96 96.2
Insulator

Temperature (mK)
R, & | 2w

sh
g 4<:>7)U|D Gl1
Superconducting film biased with a | Readout
constant voltage in the transition
region between its normal and

superconducting states

Current flowing through film AE U (kaZC) 1/2

changes flux in inductively coupled
SQUID to produce voltage signal.

Slide 6



Cryostat and Dedicated Electron Capture TES

Pulse Tube Cryostat
m Detectors at 90 mK
m EC-TES (350x350 um)
m Total C ~1pJ/k
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Absorber (Deposition and Diffusion Bonding)

Electroplating:
metallic, thin, uniform
deposition

Pressure (deform Au)
Heat (400°C)
Time (1 hr)

Inert atmosphere

e Avoid oxidation of
embedded material

Electroplated commercial °°Fe
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Electron Capture Spectroscopy of embedded °°Fe

- Electroplated °°Fe in
diffusion bonded Au

-  Absorber C ~0.17 pJ/K, A L
33x45x18 um, diffusion - Iy
bonded to TES structure 'lf LT |

- Total C ~1 pJ/K
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SUMMARY

m Isotope Production via Proton Irradiation

m Isotope Separation via HPLC

m Transition Edge Detector with SQUID readout in Cryostat
m Dedicated Electron Capture TES with total C of ~1 pJ/K

m First test with surrogate EC uses °°Fe

m Resolution obtained better that 10 eV

m Outlook

» First measurement with '®3Ho planned for this year
e Increase channel count by RF multiplexing
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