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Fig.1 An example of experimental results in LHe
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Fig. 1. Trapped field as a function of cold-stage temperature
for a MgB, bulk disk with 20 mm¢gX 5 mm’ and a disk pair
with 20 mm@X 20 mm’. The samples were field-cooled (FC)
under 6 T to 13 K. Trapped field of the samples was masured
after removal of the external field by a hall-sensor which
locates on the center of the bulk surface (for single disk) or at
the center of gap between the disks (for disk pair) as shown in
the schematic images.
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Fig. 1 Preparation procedure of MgB, wires and tapes.

Fig. 2 Macrostructures of cross sections in MgB, tapes.

Fig. 3 Macrostructures of cross sections in MgB, wires of
0.8 mme in diameter. (a) heat-treated (b) HIP treated.
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Fig. 1. Sintering time dependence of packing factor and

connectivity for the ex—situ MgB, bulks using powder
prepared at 600°C.

10°

& before
sinterin
—h— h

—v—900°C, 24 h

—4—900°C, 48 h 3
—=—900°C, 96 h 1
—e—900°C. 240 h ]

uHIT

Fig. 2. Field dependence of ./, at 20 K for the ex—situ MgB,

bulks heat—treated at 900°C for 0, 6, 24, 48, 96 and 240
hours.

105 -y

Sintering time of
starting powder :

—7—600°C, 60 h
—e—900°C, 2 h

c

20 K, self-field
000
Sintering time / h

Fig. 3. Sintering time dependence of /, (20 K, self-field) for
the ex—situ MgB, bulks heated at 900°C using MgB,
powders prepared at 600°C and 900°C.

—
o
S
—

1000

258410

201 4R R L4 - BRES A



1D-a05

ELA(C,H, )T RIZED MegB, M DERRERE

Mng

EDWE

In—field J, improvement by oxygen—free pyrene gas diffusion into highly dense MgB,
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Figure 1 Schematic of Mg diffusion method in combination
with pyrene gas treatment used in study 1 and study 2. [1]

Figure 2 Microstructure of high-density MgB, bulk prepared
from B powder sintered in oxygen-free C containing gas: (a)
bright field TEM image, (b) annular dark field STEM image
and MgO nanoparticles are shown by circles, (c) high angle
annular dark field STEM image, (d) Boron K edge map, and
(e) Oxygen K edge map. [1].
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Fig. 1 Electron diffraction pattern (a) and cross-section
DF-TEM image (g = 002yep,) of MgB,/Al thin film (b).
An arrow in (b) indicate oxgen-rich layer.
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Fig. 2 Electron diffraction patterns and plan-view DF-TEM
images (g = 110ygp,) of MgB,/Al thin film (a) and
MgB,/Si thin film (b).
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Fabrication of FeSe superconducting wires by diffusion process
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Fig.1 Cross section view of (a) mono and (b) seven-core
wires of FeSe after heat treatment.

25|,
§ 2+, ity
G .
3
21| 0 Temnue ®)
T
k]
z
& 1k
05
o tiabaah a0t oty
2 4 6 8 10 12 14

Temperature (K)
Fig.2 Temperature dependence of resistivity for FeSe wires
fabricated by the in-situ Fe-diffusion PIT method under
magnetic fieldsup to 7 T.
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Fig.3 Magnetic field dependence of transport J. at 4.2 K for

FeSe wires fabricated by the in-situ Fe-diffusion PIT method.
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ex—situ PIT process
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Fig. 1 Transverse cross section of the wire after the heat
treatment.
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Fig. 2 Typical voltage versus applied current curves measured
for the wire heat treated at 850°C for 30 h.
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Fig. 3 Transport ./, as a function of applied magnetic field of
the wires.
helium using 12 T and 18 T superconducting magnets.

The measurement was carried out in liquid

84N 20114F EAFRIL T4 - B HEE AR



1D-p03

PR Rk

Fel22 B{E R DR BRIFHEICNTIEBR A ADEE

Substitution site dependence of critical current characteristics of Ba122

AR -, B E—

(ISTEC) ; V- ¥, ‘= 8setst, HRE - (BROCER)

CHIKUMOTO Noriko, TANABE Keiichi ISTEC); Wataru Hirata, Shigeki Miyasaka, Setsuko Tajima (Osaka Univ.)
E-mail: chiku@istec.or.jp

1. [ZC®HIZ
Fr=r ZAR R E IR EERDS D Bale,As, (Fel22)i% Fe

PARD Co [EH, Ba A+D K {EH#, HDMNE As AhDd P
BB XV EERENBL, 7, X2 N T N0 EREIC
KAFTDHZERLIN TN, if@fﬂﬁﬂt%t%%ﬁiw
WG, TTREWIF )T 2R —T7 95— T, ETDIHL
L L e B EEHEOK T 2L THENHLIEN
FHILTUND,

FIC, RFZETIL, Co LR NP @H#iL7- Fel22 %F
B ICDOWT, B ETREFE R ATV B A M
@@éw:omﬂﬁﬁ%ﬁf;oto ATElE T, Co E#ﬁ&@

BT Co EMEICEST . L OBGHRFIEICW b oY
—%ﬂ%‘%#fﬁné@ KL, PEBRTIIHN RN LR
710 /ﬁ\lEl j:?‘lc)gj}\]«u}:‘f‘lﬂ \—Ol/\"c*ﬁn*é)?:f’)f_@f\ %0)76“:
RAZOWTHRE T D,

2. REAE

& (21X Ba(Fe, ,Co.As, (x=0.06, 0.1, 0.15) & OV
BaFe,(As, 4P 55)s DATEFEDFAE (134 Z) 0> B Fh % FV
72, Co EHEUEHZ DUWT, EPMA JIIEMNS RO - EIZ# 1
Zh x=0.044, 0.075, 0.116 THY ALK LDE Co 238
DI HEMIZH Tz, Fiz, P BEEFREHZOWTI, 4T
REAGABFA RN —E LTz, 2 T.(F vy ixEnTh
%7 12.5K(x=0.044) . 23.3K(x=0.075). 12.2K(x=0.116). 29.2K
(P F—7) CThH~7=, Fig.1 IZ Co EfHFAEHI W T x & T,
DOEMRZE IR 7 2y b 228, AFFECHUV R
EBHIZENE 4 underdope, optimum, overdope JRAEIZ i
2o

TEALIE L SQUID 3R # (Quantum Design #1) & VT,
TR D ¢ B TATICHS ZFIINL T, iR ERT
VY ADRESING, JETE Bean ET /W 2 HWT LEEHHL
72

3. EERER
Fig. 212 Co @E#aslple P E#EUEL D /-5 dhfR o IR EE i
ez rd, BOMIETO LEIXIEEA LR L TH P8,
Co EHEELCILE— 7 W RO HBUZ L Y &S T o J K
ML 2o T D,
Fig. 31C Co @EHFREHI W THMRAL L7 & I (£,
/Fp ) Eb=B/B LT T ay F LR R E RN,
CEBTIFEICELS A=V T ENTWDLZ LRy
7»50 Eio, x NS RBERE, /L BNERKIEE D
b fE (b) 2V/NEL RDMMZH D, Z 2T, optimum~
overdope IR T % x=0. 075 K 0. 116 @ b fEiL 0. 4~
0.5 EYRETHE SN TWHD LD LIFERICMETH D 2,
TOZEEF, RROE—IHRENS T, =2 7T X
5 EERELTEY, Co BN E =2 7128 T
HELEDEZAEZTWAD, —F . underdope FREl
(x 0.044) TiL b,~0.2 TH ) Sl © o DIFE & 7RI
5. FEBR. underdope fEIE TIIANT M & EFMMBNRIET D
structural domain 2MFIET 5 Z ENHEINTED 2,

FNAREIEDFLELTHNTDI LD EZZLND,

—J5. P BHEECIER A — U U P IEER Y SE723, Co
IR L 1T R D 55 E VAR LTn, ST OV T,
Y HERmEAT .

150 ey

Ba(Fe, ,Co ),As,

100 |

T(K)

50 [ SDW state
[{orthorhombic)

0 0.05 0.1 0.15 0.2
X

Fig.1 Phase diagram of Ba(Fe, Co,),As,. Closed circles show
the 7, values of three single crystals used in the present
study.
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Fig.2 Field dependence of J, for Ba(Fe; ,Coy,As,(x=0.075)
(left panel) and BaFe,(As 5P, 35), single crystals.
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Fig.3 Plots of scaled volume pinning forces F,/F, .. versus

reduced field b=B,/B,, for Ba(Fe,_,Co,),As,.
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Possible pinning center of transformation-processed Nb,Al conductors
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Fig. 1. TEM image of sample ORA where the sample was
directly transformed from as—quenched BCC phase.
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Fig. 2. TEM images for samples (a)ORA, (b)45RA, (c)95RA.
Non—Cu J.s at 18 T of those samples are 545, 751, 800 A/mm’.
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Fig.1 EPMA mapping and line scanning chart on the
cross-section of Sn-B based sheet wire heat treated at 750°C

for 10h.
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Fig.2 SEM structure on the fractured surface of Sn-B based
sheet wire heat treated at 750°C for 10h.
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Fig.3 non-Cu J. versus magnetic field curves of Sn-Ta based
sheet wire with different diameter and Nb sheet thickness heat
treated at 750°C for 100h.
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