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Development of Distributed Tin processed Nb3;Sn wire
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Fig. 1. Cross-sectional SEM image of non-reacted wire.
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Fig. 2. Overall Jc versus magnetic field.
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Microstructure and superconductivity of Nb3Sn multifilamentary wires
with Cu—Sn—Zn system bronze matrix
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Internal strain measurement for Nb,Sn Rutherford cable by neutron diffraction
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Table 1. Specification of the CuNb/Nb3Sn strand and the
Rutheford cable used in this study.

Strand

Superconductor Bronze-processed Nb;Sn
Reinforcement Nb-rod-method Cu-20vol%Nb
Diameter 0.8 mm
Cu / CuNb / non-Cu 20% / 35% / 45%
Filament diameter 3.3 pm
Twist pitch 20 mm (S)

Rutherford cable
Number of strands 16
Heat treatment 670°C x 96 hr
Dimensions 6.5 mm" x 1.5 mm'
Cabling pitch 65 mm (Z)
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Table 2. Residual lattice strain of the Nb;Sn at room
temperature.
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Fig. 1. Stress-lattice strain curves obtained from the 321
diffraction peak of NbsSn in the Rutherford cables with
the curves of the extensometer.
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Fabrication of Nb,Al superconductors using intermediate rapid—quenching process
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Fig. 2. Variation of Vickers hardness at Ta, Nb and Al parts

as a function of intermediate RHQ voltage.

Fig. 3. images of Nb/Al layer boundary at intermediate
RHQ conditions of 5 V (upper left), 6 V (upper right), 7 V
left), 8V (lower right).

lower

. 4. EPMA mapping of Nb (left) and Al (right) layers at a
condition of 8 V.
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Fig.1 Temperature dependence of fracture toughness
of (a+fB)and B-annealed Ti-6Al-4V alloy.

(20 K)

TiedELI (FC)
Tis25ELl
@ 180 (Equiaxed a) .
= L™ ¢ ATié (FO)
[ .
& T
60 TindELI O 164 (AC)
¢ 300 (Bi-modal)

40

Fracture Toughness, K / MPay" m

¢3§llTB:Eiodnl: Ticd (WQ)
20
0
0 100 200 300 400 500 600 700

Fatigue Strength at 10’ Cycles, A om/MPa

Fig.2 Relationship between fatigue strength at 107 cycles
(R=0.01) and fracture toughness at 20 K.
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Evaluation of serially biased SFQ circuits using floating ground plane structures
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1. M. W. Johnson, et al.: IEEE. Trans. Appl. Supercond.,
vol.13, No.2, (2003).

2. A. Takahashi, et al.: in Proc. Ext. Abstracts 14th Int.
Supercond. Eletron. Conf. (ISEC 2013), Boston, MA,
(2013).

bias current bias current

serial bias current

bias current bias current

serial bias current

(b)

Fig.1 Cross—sectional view of serially biased SFQ
circuits  using AIST Nb  9-layer  Josephson
integrated—circuit process. (a) Conventional structure.
(b) New floating—ground—plane (FGP) structure.

© Data out
© Clock out

I,
Serially biased Serially biased

Conventional

Data ino——y

Clock i

Fig.2 Block diagram of test circuits. Two stages of 4-bit
shift resisters (SR) designed by using the conventional
(right) and FGP (left) structures are biased serially.
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-30 -20 -10 0 10 20 30
Recycled bias margin [%]

Fig.3 Comparison of simulated and measured DC current
bias margins of serially biased SFQ circuits using the
FGP structures.
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ZRWTEE &+ Gbps) [CWEALEE LR TEDT A
ADRREEHED TS (3], LU, ERHEE QM
WHTZ O E > RICHBENKRE < AR BMENER Lz,
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TR 01270D, FIUSH L CHRIBIEB RS REWEEA I
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Fig.1 The equivalent circuit of random number
generator with comparator
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Bated, S =gy b o PEM Y &R B R0 (exclusive
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H. 3bit HE8bit HEW-7285125 B M- > ME D
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® 266D
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Fig.2 The block diagram of on—chip data processing circuits
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FLTWAZERS DD, BEIZ Runs ORIEILEEEE > ME O
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e MO BN /INEL 72 TNBTEN I35,

ARV TCT, HEETO LI O B E Y S ORI BI A
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Table 1 Statistical test of w/o processing and w/ processing
in low—speed(100 kbps) test

w/0 processing w/ processing
Statistical test P-value p:::;n Result P-value ps:;;n Result
Frequency 0 27/40 X 0.311542 40/40 O
BlockFrequency 0.105618 40/40 O 0.066882 39/40 (@]
CumulativeSums 0 27/40 X 0.392456 40/40 (@]
Runs 0 0/40 X 0.213309 39/40 (@]
LongestRun 0.437274 39/40 O 0.186566 40/40 O
Rank 0.534146 39/40 O 0.041438 39/40 (@]
FFT 0 0/40 X 0.941144 40/40 O
NonOverlappingTemplate 0 0/40 X 0.01265 38/40 (@]
OverlappingTemplate 0 19/40 X 0.484646 40/40 O
Universal 0 0/40 X 0.242986 38/40 (@]
ApproximateEntropy 0 0/40 X 0.534146 38/40 O
RandomExcursions 0 8/13 X 0.000134 19/19 (@]
RandomExcursionsVariant 0.001399 12/13 O 0.000120 19/19 o
Serial 0 0/40 X 0.311542 40/40 (@]
LinearComplexity 0.162606 40/40 O 0.066882 40/40 O
B iE
ABFIENAE ] SAv7z B 1%, OBl B 3 B T i & B 2 i
(AIST) D HARE 7Y — 2 b — A(CRAVITY) IZ 3\ T,

AIST-STP2 7 & 2% W CERIE U,

S E Xk
1. C. S. Petrie et al., IEEE Trans. Circuits Syst. I, Fundam.
Theory Appl, vol.47, pp. 615-621, 2000.

2. A. Uchida et al., Nature Photonics, vol.2, pp.728-732, 2008.

3. T. Sugiura, et al., IEEE Trans. Appl. Supercond., vol.21,
pp.843-846, 2009.
4. NIST, Special Publication 800-22 Rev. 1, 2008.
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Fig.1 Dependence of 7, and Ams on the N, flow ratio for
NbTiN films prepared at the total sputtering pressure of
0.6Pa with an Ar gas flow rate of 40 sccm.
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Fig.2 XRD pattern for an NbTiN thin film prepared on a
Si substrate at a sputtering pressure of 0.6Pa with a 3.9%
N,/Ar flow ratio.
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Fig.2 External-magnetic—field characteristics of SQUID
with/without Pd, -sNij, ,, alloy patterns
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Fig. 1 Microphotograph of 0.5-mV LV-RSFQ microprocessor.
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Fig. 2 Frequency dependence of bias margin in test sequence
of register—to—register operations.
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Fig.1. Temperature dependence of the trapped magnetic field
measured at center of the spacer (magnet center) and at
the center of the bulk surface (magnet surface) of the
bulk pair MgB, with 30 mm ¢} 20 mm".
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Thickness dependence of the trapped field properties in MgB, superconducting bulk magnets
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Fig. 1. Temperature dependence of trapped field measured at

the center of the bulk surface for MgB, bulk samples with 20
mm in diameter and 3, 5, 6, 8 and 10 mm in thickness.
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Fig.1 Temperature dependence of the trapped field for the
pristine and Ti doped MgB, bulks.

5 T T T T T T T
—e—surface

~ 2 ——center
= B
S
2
L 3}
©
[0
)
g 2F
= FCM

1+ Bex=10T

0 1 1 1

0 10 20 30 40

Temperature (K)

Fig.2 Temperature dependence of the trapped field for the Ti
doped MgB, bulk pairs.
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Fig.1 Trapped field 5, at the center of the bulk surface as a
function of applied pulsed field 5. The inset shows time
dependence of the local field B, and B,, (7:=14 K, B,=1.97 T).
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Fig.2 The maximum temperature 7, as a function of applied
pulsed field B,. The inset shows time dependence of the

temperature change on the bulk surface for 7.=14 K, 5,=2.21 T.
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Fig.1 Temperature dependence of the trapped magnetic
field of both Gd-Ba-Cu-0O and MgB, bulks.
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