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37Ar motivation for KATRIN

Sum energy 
of Auge elect-

rons, keV

Energy of
X-ray,
keV

Percent of
all decays

Decay mode

2.82 0.0 81.5 K

0.27 0.0 8.9 L

0.02 0.0 0.9 M

0.20 2.62 8.2 K

0.01 2.81 0.5 L

Low energy electron source for check
the storage of electrons (at elementary level) 

Principal radiations produced
in the decay of 37Ar



37Ar motivation for KATRIN
Possible production: 40Ca(n,α)37Ar for  the  SAGE 

1 MegaCurie neutrino source



37Ar motivation for KATRIN
Possible production of 37Ar:

Thermal neutron irradiation: 36Ar(n,γ)37Ar
expensive
side reactions (39Ar, ..)

Fast neutron irradiation of CaO: 40Ca(n,α)37Ar
(SAGE 1 MCi neutrino source) side reactions (H2, 39Ar, ..)

Irradiation of KCl (NaCl) with protons: 37Cl(p,n)37Ar
clean, no side reactions

at low energy

(35Cl; 37Cl) + p – X  => (35Ar; 37Ar) no room for 39Ar (β-, 269 years)
and for 42Ar (β-, 33 years)



KCl target irradiation
MSU cyclotrone: Ep= 7 MeV, Ip= 2 μA, T=2 hours, defocused beam
(very old one) ~ 10 Wt of heat at Nb plate 

The target:
-10 x 10 x 2 mm Nb plate
-10 μm film of KCl
-vacuum deposition at 10-7 Torr

Cross section: 0.35 barns at 7 MeV
Expected Intensity: ~42 kBq
EOB: 20 Dec 2013



Extraction of 37Ar and counter filling

Counter:
- quartz tube Ø4 mm
- carbon 1 µm film
- 0.98 volume

efficiency

P= 1 bar

P= 10-7 Torr

Titanium powder trap in oven



Counting of 37Ar in proportional counter

Charge preamplifier:
τ = 60 µs

Amplifier:
shaping time  0.5 µs

Flash ADC:
12 bit, 100 MS/s



Counting of 37Ar in proportional counter

Statistics: 106 events threshold ~100 eV rate 430 s-1 (05.08.14)

Rate at EOB (6.6 half lives): ~42 kBq ----- just the same

Peak at 5.6 keV is due to pile-up 



Conclusions

-Technology of pure 37Ar production is available
and can be reproduced/improved

- Samples of 37Ar are under full precize control

- wide range of intensities 0.1 Bq to 10 kBq
can be provided with accuracy of 1%
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