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Required performance for compact refrigerator for superconducting microwave devices
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Fig.1 Pictures of mini-cryocooler for superconducting antenna.
(a) with normal chamber, (b) with high airtight chamber
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Fig.2 Picture of HTS filter system designed by Prof. Cao

JVA T EAE I, BRI 0.5W LA &/NEL HEHAE /1iE
LRV, S TR, LD AT AT — %
FlEMLLVHIIBE 2GRS, o)7L, SRR
INTWD, Fox bRV BENERERE O B EIC25L T4
INTWD, Y7 N =T R OF 2 —F T VIBRE T (L
HEMRFTLIZ[3], Fig.3 \IZZOMEXEZRT, AT vE T E
—H—=THT7ATayRE b FESET O IIRE 1 5k
TALERDLDTHD, ZDV AT LT, 500MHz DL 7% 1
FLINTHEETET,

Stepping mortar
Gear converter

| _ Rotary-to-linear
converter
Dielectric plate L .
drive bar 03 Cu cavity
I
Sapphire/magnetic ™ Cold head of
rods drive bar eryocooler

blse tube refri

gerat b

Fig.3. Schematic drawing of cryocooler system for a
tunable superconducting filter
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Single-Flux-Quantum Digital Circuit System Using a 0.1-W, 4-K GM Cryocooler
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Fig. 1 Photo of the inside of GM cryocooler and design of
YBCO coplanar waveguides on YSZ substrate.
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Fig. 2 Cooling test results without and with a YSZ substrate.
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Superconducting Nanowire Single—Photon Detector System
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_ Specification & performance

(:‘LT:;:;) 80% @1550nm
Dark CR (c/s) ~10 cps
Timing jitter ~ 40 ps

# of channel 6

1850 mm

Gate operating Not required

Air cooling compact GM

Refrigerator 2
(Sumitomo RDK-101D)

Driving voltage and

. AC 100V~ Max. 1.2 kW
power consumption

Liquid helium Not required

Fig. 1 6-channel SSPD system developed in NICT and
its specification.
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Medical field
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Single-photon
detector

Biological field Telecommunication

Fluorescence measurement
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> Fluorescence correlation
spectroscopy
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Industrial field

Diagnostics of
semiconductor circuit
and wafer

Fig. 2 Application field of single—photon detector
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Fig.1 Schematic diagram of VeriCold ADR.
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x dB attenuator
Circulator
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[ Low-pass filter
Band-pass filter

Fig. Schematic of the cabling configuration inside the
dilution refrigerator (left) and photograph of the six RF-
control-line assembly (right).
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Development of 2KGM Cooling System
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Table 1. Specification of Compact 2KGM Cooling System

No. Items Specifications
Cooling Capacity at the
1 1W at 60K
First Cold Stage 2
Cooling Capacity at the
2 20mW at 2.3K
Second Cold Stage miva
3 Length of the Expander < 300mm
4 Volume of the < 35 Litter
Compressor
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Fig.1 (a) The expander of compact 2KGM cryocooler, and (b)
the diagram of linear compressor for the compact
2KGM cryocooler.
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Fig.2 The cooling power load map of the compact 2KGM
expander.
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Measurement of the oscillation period of a ring oscillator using single—flux—quantum circuits and

evaluation of a time—to—digital converter with picosecond resolution
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Fig. 4 Layout of designed Goldschmidt’s SFQ divider
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