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COBAND (cosmic BAckground Neutrino Decay) Z-"oBA;_’:
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CIB summary from Matsuura et al.(2011)
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COBAND (COsmic BAckground Neutrino Decay)
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« Superconducting Tunnel Junction (STJ) sensor
 Cryogenic amplifier readout



Superconducting Tunnel Junction (STJ) Detector
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CRVAVITY&Nb/AI-STJ

EMIICRAVITY TER=NZS50pmE Nb/Al-STJ 2 9x2 9mm?2 STJ chip

e L o oA SR A e I

!il— ll.—'

T~300mK 50umBs STJ @D \
w/ B field 10 F &)

""5'0‘0’5%\70 |v

0.2mV/DIV

« 50um BT —20200pA@0.4V, 20umBABE5!') —2050pA@0.4mV 2ZoZERK

« A=06meV, AIBTO/INY D FIRIVT A V=E10E8TBDE 25meVIEFICXT T DIESIS,
N, =25meV/1.7 Ax10~250

« B50pA D) —=D&ERZSTIESIE(~10us) TIED  BOPAX10us~(38100+60)e
« RFZTDEDIL, 25MeVD—r1tFRREDEHZim/Z I 4t8E

12



STJESDEEEDE )’

® luminate 465nm laser pulse on 100x100um2 Nb/AI-STJ
® STJis read with low Zin amp. STJ is in constant voltage mode.

Charge
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laser pulse pre—amp.
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Detected ~4 photons per pulse

Observed response to several VIS photons. However, to achieve FIR single photon
detection, Nneed ultra-low noise readout
= Employ cryogenic amplifier close to STJ
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Source Gate

FD-SOI-MOSFE
FD-SOI -

Drain

at cryogenic temperature
Fully Depleted - Silicon On Insulator

No floating body effect caused by charge accumulation in

JAXA/ISIS AIPC 1185,286-289(2009)
J Low Temp Phys 167, 602 (2012)
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(/ O Very thin channel layer in MOSFET on SiO,
O
' 4 the body
soxsio, A ~50nm 4 FD-SOI-MOSFET is reported to work at 4K
Si P Substrate
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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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Layout design is supported through the activities of VDEC, and
SOl fabrication is done at LAPIS semiconductor in a MPW run



Test pulse injection to SOI-STJ4
350mKICT, 10mV BHEE1NF OF v/ Y2 EBLUTAS

N
o
S
oo
|
|
|
|
i

RN
o
o
AN

Output (mV)

Input (mV)
w
O
o
3
2\

-100 -4  Gain ~70f=

200 -8 | saturated
-400 -200 0 200 400

Time (us)

16



STJ response to laser pulse amplified by Cold amplifier

—MA— A
— 10M .
3He sorption "
cold stage A\ |
77 T~350mK : LU
PP 4 4.7yF g ) —— '
nm laser —
| | R l
pulse through < 1 > ==
optical fiber STy @ Cold amp.
GN output
<« "
777
Cold amp. Y
input monitor v

Connect 20um sq. Nb/AI-STJ and SOI amplifier on the cold stage through a capacitance
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STJ response to laser pulse amplified by Cold amplifier

! | | Laser pulse(r=465nm)
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Amplification of STJ signal by cryogenic SOl amplifier
situated close to STJ at T=350mK is demonstrated.
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