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BInE ~ > R)VIESZEF Superconducting Tunnel Junction (STJ)
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COBAND (COsmic BAckground Neutrino Decay)
Collaboration Members (2020%F3A8)
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« Superconducting Tunnel Junction (STJ) sensor
* Cryogenic amplifier readout



Superconducting Tunnel Junction (STJ) Detector

« Superconductor / Insulator /Superconductor
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CRVAVITY&Nb/AI-STJ
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FD-SOI-MOSFET at cryogenic temperature
FD-SOI : Fully Depleted - Silicon On Insulator

Source Gate Drain

Channel — ga O Very thin channel layer in MOSFET on SiO,
Width - W o IL"thL O No floating body effect caused by charge accumulation in
annel Leng 5
v "y 4 the body

O FD-SOI-MOSFET is reported to work at 4K

JAXA/ISIS AIPC 1185,286-289(2009)
J Low Temp Phys 167, 602 (2012)

Boxsio, N ~50nm 4
Si P Substrate

|d-Vg curve of W/L=10um/0.4um at |Vds|=1.8V
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Both p-MOS and n-MOS show excellent performance at 3K and below.
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SOl prototype amplifier for demonstration test
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stage stdge =
Test (JL A
pulse Test pulse input through C=1nF at
T=3K and 350mK

* Power consumption: ~100pW
* Qutput load: 1MQ and ~0.5nF

We can compensate the effect of shifts in the thresholds by adjusting bias voltages.



STJ response to laser pulse amplified by Cold amplifier
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3He sorption i1
cold stage -\
s T~350mK . UL
465nm | “ 4-TuF g ==\ §
nm laser —r
| | —
pulse through <~ 1 > =05l
optical fiber -~ ; Cold amp.
GN output
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777
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input monitor v

Connect 20um sqg. Nb/AI-STJ and SOI amplifier on the cold stage through a capacitance



Voltage [uV]

Voltage [uV]

STJ response to laser pulse amplified by Cold amplifier

l Laser pulse(A=465nm)

1600 f5

1200

800

400

Demonstrated to show amplification of Nb/AI-STJ response to laser
pulse by SOI amplifier situated close to STJ at T=350mK

T=350mK




1.0mV—

0.8mV-

0.6m\/

VS TS S S N O U N S S U N U O S SO SO
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| | |
Ous Eﬂus 1UUU5 1EDUS 20 s Eﬂus 1DDu5 150u5 20 us Eﬂus 1DUU5 150u5 EDE Jus Eﬂus 100us  150us 200

Operation voltage: ~1mV
Signal: ~100nA*2us
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SOl prototype charge sensitive amplifier
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