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Abstract

We are developing a sensitive gamma ray spectrometer based on superconducting transition edge sensors. The detector
consists of a small piece of high purity Sn as an absorber and a Ti/Au bilayer as a temperature sensor. It is designed to
measure the thermal signal caused by absorption of gamma rays. The mechanical support and the thermal contact between
the absorber and the thermometer were made with Stycast epoxy. The bilayer was formed by e-beam evaporation and
patterned by wet etching on top of a SiNyx membrane. A sharp superconducting transition of the film was measured near 100
mK. When the film was biased to the edge of the transition, signals were observed due to single photon absorption emitted
from an >*' Am source. The measured spectrum showed several characteristic peaks of the source including 59.5 keV gamma
line. The full with at half maximum was about 900 eV for the 59.5 keV gamma line. The background was low enough to
resolve low energy lines. Considerations to improve the energy resolution of the gamma ray spectrometer are also discussed.
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I. Introduction
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II1. Fabrication
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Fig. 1. Fabrication processes for gamma ray TESs and a
cross sectional view of a TES with a bulk Sn absorber.
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Side view

Fig. 2. Microscopic images of Sn absorber glued on a
Ti/Au TES sensor.

IV. Characteristics
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Fig. 3. Resistance-temperature characteristic of a Ti/Au (25
nm/100 nm) TES.
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V. Gamma-ray spectrum

SR 7] AR AEe EHo] #2s)
ADRO A2 g0l HekE QI7FAIA A
714-a44 wed 5aie2 949y JHE A
AZIAL, ok Fae2 Qs wAdE vAe A
=2W3}E do-SQUIDE o| &3 =As gt 1
# 4] TES 425 13| el

/ bias
TES
A2
()( SQUID

Fig. 4. Schematic circuit diagram of the measurement
circuit.
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Fig. 5. X-ray and gamma ray spectrum of **' Am using Sn
absorber with Ti/Au TES. The inset is a typical pulse for a
59.5 keV gamma ray.
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VI. Conclusion
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