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Fig.1 Schematic diagram of the KAGRA’s cooling system.
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Fig.2 Schematic diagram of the experimental setup.
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Table 1 Specifications and test conditions

HTS demonstration under

actual power grid Pre-performed test
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Type Stirling refrigerator (Target)

Ref. Cooling capacity 850 W 5,000 W
CoP 0.05 0.1
Maintenance interval 8,000 hour 30,000 hour
Pressure 200 kPaG

LN2 .
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condition

Temperature 67 — 80 K

— 216 —

3. MELRE
NFE

FTVF—RZINITHFR LTZ LN2 OZEFET AZFIH L,
HEIRSPBLE DO F W EAT), WATLU T, W0 EiL 21T\
N2 7 —F—(Hex2) & I 52T, FIHOBHELERK T,
fig. 2 T DR INIREE « £ 1% 7R3, B T iR
3R e DR (T1)% 65K £THEIT 5, LN2 Bl ML, U
W NH G INBFEFE T A% [T S e PR EE (T3) 234
80K FTHHAIINI-OIERIEIRICEAITT D, LN2 7 —F—
(Hex2) % H3 HIT 528 LN2 B O P R 0 FHfE K&
OVLN2 & &Iz T,
2) fEIREEL

FW5E T e, U —"Z 7% 250kPaG ETHIEL ., i3
WHEZTERL LR F a8 L LN2 5B ER 2 B AA
I 5, fig. 2b)IC RPN « [ 77 - LN2 i A&7~ 3, LN2 fEER
VR B E BRI 2 0 LN2 7 —F— H R EE(T2)% 69K (2
HIE 45, R 7 BN LT E I BIE L, IR
JE 22 E L TR0, BUR O FEIERBR R LS E R T
P A a5e T &z,

250

10:00 11:00 12:00 13.00 14:00
——T3(LN2) —— -T1(Ne) -----Pumppressure Reservoir pressure Time

a) Pre—cooling

400

350

SSSh== Amg

150 &

Temp. K, Flow rate L/min

100

50

13:00 14:00 15:00 16:00 17:00 18:00
T2(LN2) — -T1(Ne) “:**-*Flowrate Reservoir pressure Time

b) LN2 circulation
fig.2 Initial cooling

5. HEHYIC

BEE s — 7 VEMLE BIRL T LA NAR IR AT 2%
BASEL, W E Y — 7 VR AT O iR fER E LTI H
DRI TR U, 51513 AT O MERE K M 28 8)
(R DHEEE A ERRFEL T,

ARFZEL, [ERBEEr — 7 NV FEA a7k LU,
B L — « FE N R A PR BAE (NEDO) D&t %
ZIFTCEEMLI-HLDOTHD,

SE
1. R. Ono, et al.: Abstracts of CSSJ Conference, Vol. 87
p.160(2013)

H88Mm 20134 FERKFRIR T2 - BHEA R



3D-a07

WHY AT 4 (3)

J-PARC 28175 SKS BEV AT LD 5 FEHDEEERE
Five year operation of the SKS cryogenic system in the J-PARC

BA FH, @i 21T, AR DY, gk B, i 2, B R (KEK)

AOKI Kanae, TAKAHASHI Toshiyuki, IWASAKI Ruri,

SUZUKI Shoji, ARAOKA Osamu, MAKIDA Yasuhiro (KEK)

E-mail: kanae.aoki@kek.jp

1. [ZC®HIZ

SKS GBAZE K /i 7 E S s%) 1R IE AR A B LT
ABARE MRS & GM-JT Wi 3 BahibE LTy
AT L TdD, OLIE KEK 755 2009 4R |2 HiifiFf J-PARC /K
2R VIS HBGE R R . R H AR RE R TRAEE Y
FRHRLIE R LI —2 TN ET A B OV HOER A1)
ZHITRIIL, R IE A E ORI e W FR R R
BRI S TE72[1], ZOZEEE OMEERIE L, iR
WL CEBICME DS HEEE LT H7eh | ~RurrA—IL A
TOUERB R E 2013 L PIf THZENFHEIEIL, —H#D T
ERKETLIZEZAT, 201345 A 23 BT RV R—LO
W PEE R 2 WS i x| BUITEIDERR A2 1R =R E
THIELIZIRIETH D, Fig.1 | SEIRK AR T,

2. J-PARC BEMNoERBAKREKFETODEL

SN R AR DR STFIE 10000 BRREIC 1 [RI23HELES
NTWDA, BRI PR 00 BIGR TH AR O
BT RTHIZRADZENTET | RFRFCED A L7250 s A
WE TR BIR>TATF U AZITV, B ELEZLOY
BoTm, T ZOMOBEREATRE N E230iaEC 100 K
ERBARERERPOOHB AL D580 G ERH T,
TAUCBHL TR & TR B R OB A il 2 Tuvodz,

Fo WEUKIZBELCH, BUNE AR e A — Uik m H)
KEZDOEEM LTS, 2010 4% 2 ITHTZICTFT—
&< KEK 2>BI& R LT,

R 2010 4% -121, AEICEIml 0 J-PARC 2AD i
1EEEE 2 C, ARSI B A AT CEIRET D720 0
AN TERL L T2,

ZOMOERNT TNV ELTUILL FO LI 0ndh -7,

D. RSFRFOFIR TR E R M HZIT 2B, ~Uo
AR ERNIIRIRE R N E-TLEST2,

2). BEEEID 1991FEZAMDM AL Qe — LR iR
HEDO AR T RN RAD A AREMY — 7 5 E DT
DIEHRIE 1k, S — LRI A A RS i 2 i 72
STZDT, FDFEREFRFHIML R A,

3. REAKREXEIOMSHIRRAVERETODE

RHAARRBIICLDMICRILZ, SKS 2ARDOBE), SUS
BRELED EOI— T DT, B TEAR A DR
VN Th o7, L L HABEREICIZRE N2 TDH D
TS AN hREERBR IR T LT, FHERR OB TRy R —
NS FN AT ETZ M R A7 o708 R E RN
TRBWT 7= o H KO BT 27D TIEMik . K
BRI ERAEIRS A REE o7,

2012 FE D FHHEEFE R TIE 2010 4R 55 22 10 E LI BRI

DREARRIFICEY ., AR R ER IV A L LI28Y,

B IE LD Z IR D A LT B LN ATEE 72>
7o ZO72D AEBIZLADMRNRAV Y AOWD 13077z,

DO ERNTT VL, LT DX 7ebDndh-oiz,

D. Y= VREEEICIBW T, Ao K1.8 IR
DIEREEN O AR R — LN OB B AR I C 7
BILHLT VIR — AR LB — I 35,

2). HIZERUTBIEEDOBROIRE T, HZEREBO ]
X UZONWTNDNNZ T TA IR RENNTEZE DR,

— 216 —

IRV DINFEFE LT, D% NI T TAFRDR
B CTEI L AT L 7= B U > TR A,

3). ZOEBHHOET, GM-JT HEED 1 B0 JT 728
EEL CHHRI EMERL THRITCLE- T, FHEE
LIAATES BARIREEAY 5 K £ T FH7R00,

4. N\FOVR—)LINFSRETE L0

HWHAREBELTTNNELE SUS BEETD EDa—2
EOTNEMHEL, SOICMHEXRIEZITIZ % HNEL TR
R, BN TNLEEINT -, T LA B DO EZBROERE D,
THFETOKLEE —ATATIIRLKLIE =253 2
LiZipotz, ZNETORK ETcoBdhikiizegz EAE-
T272m, 2kl — v — H#iilig G T 5280707,

KL.1 E—ATA LV RIZL— VAR E L, SUS 285 25 H
TE$2ZLE720, 201344 A0S 5 AICHNT CTKLIE—A47
AVRIZL— /LA LT, TRETIL, 2013 4 10 Anb
12 HIZENT T SKS O, TRt TEATH TIETh o7,

5. MEHERALWEHRA~A DX IG

2013 4E 5 H 23 HIZ Rasm— Ve 2 il
&7, ZORf, SKS BREER AL E FIRIETZ DL T
IENR DTz, AR AR — VNI R N O O TR R
IE I UIEDATHO T, T=4— K QNweb D AT CIRIER
HL T,

7 H 3 HIZAATBERAATO, 00T O FUR R w3 MR
o CNAZEEMERE, B 7 A 4 HIZ AL Camiigs
IR CHRIENY, BARFIRE T 5T,

ZOHEKBITEY AR — TR A E DB
Lipotz, 2O, 10 Hb 12 AIIZTFESIL T2 SKS &
FEAR, TR TUX R IR &7 572, BLREAUCIE, SUS 25 ol
YEDZ 2013 AEFEFITATUN, SKS OFFRMR, TR TIE 2015
A THZEM RIS TNV,

—— GMtemp-GMJT1 GMtemp-GMJT2
—— GMtemp-GMJT3 MAGtemp
pressure
30 - r 160
- 140 '
Chl 120 §
2 90 A ' [ -
g - 100 &
s 15 -8 o
I3 B =
g r40 9
51 L 20 &
0 T 0
A° >
&
EN Date

Fig.1 GM temperature of three GM—JT's and pressure of
the system in a whole period

A period - shutdown by the earthquake

B period - shutdown by the radioactive material leak

SEHK
1. K. Aoki, et al.: Proceedings of ICEC24-ICMC2012,
(2013) p.497

H88Mm 20134 FERKFRIR T2 - BHEA R



3D-a08

WHY AT A (3)

#1GHz NMR 01: (LB KU IFMF AV DR ABZ R A
1GHz NMR 01:Cooling for Coil and Cryostat by liquid nitrogen

O BEE, KOK A, i RS, BEE 5 AR BB, TR T, Wl &, TEK FENIMS)
NOGUCHI Takashi, OHKI Shinobu, HASHI Kenjiro, GOTO Atsushi, MATSUMOTO Shinji, NISHIJIMA Gen,
SAKAI Syuji, SHIMIZU Tadashi(NIMS)

E-mail: NOGUCHI.Takashi@nims.go.jp

1. [XC®HIZ

2011 4 3 AIc#EsS L7-#8 1GHz NMR I EE~ 27 %y b
DOEINTHENE TL, WIRERHHAETT 7=, B, IGHz
IR NMR FBARE ~ 7 1 O T D7D DUR IR E B 5
Hz 6 [FNEETToCTEIe, ZOTNTUX, I TAAARZ Y O
|2 700L~1000L DR IFE R Fama A TREL D OWRIKE
Fa LA T IELR > TE7228, 4 Al 80m FEDEL 4L ki A
Be& OSEIT 30m FEEE DR IR EE R S Wi E 2 AT,
%) 100m BTz CE 2 OEBAR MR (T o7, 2D ke
BE OB E WS T 5,

Quench valve

4K LHe
Reservow\.(g I by Superfluid
Bursting disk —_| ill|l— -subcooler
Magnet | _— LN2 vessel
Isorator
/
ovC

1 [REL AT AOREM AR X

2. 954F DIEE

AK ~OHHEIFBIL, BAREaA K] Ston | INEBIRE)
AV LAEK) ton | 4.2K RIKESNVT LDV T — K
0.6ton . 4K > —/ LR 0.1ton . FDOMEIREEM 25D THA
HEK 10ton DHBEE T Xy AT L THD, BiREaA
IV ARSI LN B B (1.8K ) &72 549 1000L @
REICNEAEN TS, FRIRTREETILEZ 4K DR
PRI D2 BFIE L CR<K 500L DYH—/ UK e — 2
kL7 > TUNA,

HHEVL—MT Hell HEIGIRICHAH IR T 7 AR —h
(TH)D. 4K/1.8K “AE D&/ SL— X% B E T AW EE B
ZREAL T, 2V P SIRIE RN O INE B T O K ~[f)
29, 1.8K i T Chtt S AL 7o m il X, aA RO FSM R
[ EEAZZH L7230 18K Al i3 7adb b 4K fl FEDE /L
— X% iEo GRTPTOBEMERHIL>D, WIRT 7 AR—
R D Iy 7Ny MTH I 1SR4~ H T, K1 IZFRR
INEBREB IS~ 7 R b AT DO HEEE 7R T,

3. AHIEH

ASBIDANIT DBHDIZD D T IHEL THOEBZHH DR
L, RN ERESE LM AN S5 80K FEEE
THATHZEBLOBEE AL EHBIRE Z2(A Tmag) 8

— 217 —

20K~30K I[ZANEDIARB T AL THD, BT A Tmag<
50K THHIL TV,

4. M BMERE

NMR T A7 L& E G FATOH) 100m BEdL= CE 7T 44
ALy MBS AEVE S LT, BERRELE DD 30m JEE LIS
NIERBR D272 T RITL A Fa—T2NEETHIAR
Moran7 LA AOWEE RO S MR E (B 2)%
BAFE LT, ZHUC Lo TIRIRE R R RO IR DT D%k
WriELIZ, L) CE OJu/EREESF A4 AD AL T O]
WoHT, BRI OB EN I REL /o7,

A O AL LR o
FRHEAImm

5 *‘“"’—-——__;
2 79 30 mmD fifi 55 Wi EARLAE D W B 1E X

5. MERERDFEED

HE 300K 258 2 AN T, ATmag<30K ZHERFL
DO MHIX G E K 80K ETHEILTZ, WERDHENIHI 6 B
PINIZ 120K ETHHEIL TWZDI L, 5L Lo 28
T CE IR R IS 22200 D OMRIRE R A NI RY
SHAHZEMSHAITE T, FEIRE 80K ETOMH AR
3R, S WEELE 2 AV C CE LERLIZ0 T, E
] — B R AT Lk T D LN FTRE T o 7=,

350

e He | E AR
— - Hel AR

— ek L ERREE
300 i -

— SR AREE
. — TR FERE
™ —ee wAL—STHEE

— TR EETTHEE [

— -7 FIEBER

v T RNFEOTHIRE

=« =HelE EHTL—HEE

— e L—5 EBRE

— AR — L FHT LR
Ges E#FL—MRE

e GCS T/ L— MR E

250

3 300K 80K DIRIAEHRIZI DM AENEER

H88Mm 20134 FERKFRIR T2 - BHEA R



3D-a09

1GHz NMR 02:Cooling for Coil and Cryostat by liquid helium

BrO PR, ROR A, fm GRS, BRI B AR JIE, R T, F B K 1INIMS)
NOGUCHI Takashi, OHKI Shinobu, HASHI Kenjiro, GOTO Atsushi, MATSUMOTO Shinji, NISHIJIMA Gen,

SAKAI Syuji, SHIMIZU Tadashi(NIMS)
E-mail: NOGUCHI.Takashi@nims.go.jp

HEY AT 4 Q)

FB1GHz NMR 02: a4 ILB LU ITA AR YLD BRIEAN ) LAE]

1. [XC®HIZ

2011 4 3 AIc#EsS L7-#8 1GHz NMR I EE~ 27 %y b
OEIETENE TL, FEIRE 80K ETORMEERHHNIC
REIUTZ, BIEREHEIRAD Y LD HEZBIMEL ., B, 6
FNFEETT-TEZFE NMR ABIRE ~S R hOWRIKA~TD
LEENT B TIH -T2 60001 Of B OIRIF AT,

IR ZEFZTHIREL 100K 235 80K ~FIF /=2 LT, iifik
AT LDOLEELERB CEHZEIFMEFEER, =2 —
Z LRI, aANVRE ORI R E RSTHI 25D
BHEZDHILELT, TOSELHAOBREREEZRE T,

Quench valve

4K LHe
Reservonr\l{g I | [Lib Superfluid
Bursting disk —_| |l — -subcooler
Magnet : _/ LN2 vessel
Isorator
/
ovC

B1 [RFLS AT SOBEIE A% IER]

350

2. YSA4A DIEE

4K ~OM AR BIL, BBARE= A Ston | LB IREN
AU LFEK Tton | 4.2K KKENVT LD B — 3%
0.6ton | 4K 3 —/LR#70.1ton , TOMEHEEM 25D TR
HEK 10ton DBIRE~T XYM AT L ThHD, BZEaA
IV AHTE IR LN AR B (1.8K 1) &72 540 1000L
REINBEIN TS, FRTTKREETHEFILE 4K DR
PRI L& RHR L TI<H) 500L DY — 4K f#)e — 2 f#
&L 7> TCUNBD,

HHEL— NI E R B HEFR U KA D, Hell #
HIZREER I HDF IR T 7 E AR —RTH) S, 4K/1.8K —f#
DN —2 BRI HWEVERE 2R LT, AL T
CIFIE RN ONNEBIREE O JEE~8175), 1.8K #lifg FHEET
ST X, S AVEEO RS K i LT3
18K fli i3 72doh AK Al R D&/ L — X %@ > CGEF O
REEM R EIL > LT 7B AR—kHDM7 7~ MTH)
JEHADLRISHTIPL, K 1 RIBRINE B RSB s
< 7 R b AT O REEE TR,

3. AHIEH

TR ZE RN HIRFO S LFER, BRE AN AR 7
(ATmag)nd 20K~30K (ZMELIH RGBT HIEELTZ, ZD
SEH B EIZ A Tmag < 50K LLTV V=,

4. BERERDELSD

TRIKERICLATHIEE 80K 2B 1HEMENT T, AT
mag <30K ZHEFFL DD, mEIREN4AK FTHHILT,
PERLVIERZHNT | S EIEE 22 X2 2N bmHITE,
FERE K ETORAREEK 3 1R T, VF——~D
D IAF 80% FTOME HEITK 15001 OFifELi~T-,

— Hell il HER A
-+ Helli§ T AR EE
— o L RRREE

250

—_— TR
— I TEHRE
sse f/iL—4THRE

— e RRTTR BE
— =¥ L EREE
=renes TR SUTTHR BE
- o sHellili b8 L—rEE

R

150

—r =S LR
— 4 K= F TR —RE
——os bR RE

100

G T L —h R

ey

B#
3 300K 80K DIEIAZEFIZLHMENEFE

— 218 —

FE88M 201 34F AR 157 -



3D-p01

&

Fe R HEE

AeFe,As, (Ae:SrBa)HiERNDE L IEOHIFHEANDMERR D E
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Table 1 Composition and 7; values of single crystals

Nominal x | Analyzed x 7.(K)

0.06 0.044 12.5

Ba(Fe, ,Co,),As, 0.10 0.075 23.3
0.15 0.116 12.2

BaFe,(As, P, 0.35 0.35 28.8
SrPe,(As, P, 0.35 0.28 32.9
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Fig.1 XRD patterns for the Fe(Te, ,Se, ) 4 precursor and powder
inside FeTe, ,Se,; tape annealed at 400-600 C. The
symbols of “T” and “H” indicate the peaks of the
tetragonal phase and hexagonal phase, respectively.
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Fig.2 Temperature dependence of zero—field-cooled (ZFC)
and field-cooled (FC) magnetization of the obtained
tapes core for 7, = 400-600°C and kept for 1h.
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Analysis of trapped fluxoids in FeSe,;Te, 5 thin film deposited on a CaF, single

crystalline substrate by scanning SQUID microscopy
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1. Introduction

Though the behavior of fluxoids in a mesoscopic scale is one
of the most important issues from both fundamental and
engineering point of view, it is not yet well clarified in
iron—based superconductors. In this study, we carried out
direct observation of trapped fluxoids in FeSe,;Te,; epitaxial
thin film using by a scanning SQUID microscopy (SSM).

2. Experiment details

FeSe,;Te, ;s epitaxial thin film was deposited on CaF, single
crystalline substrate by a pulsed laser deposition method.
Trapped fluxoids in the film were observed by using ag 10 um
pickup coil coupled with SQUID sensor which measures the
perpendicular filed to sample surface. In order to investigate
the temperature dependence of trapped fluxoids, the sample
temperature was controlled from 3.3 K to 16.5 K. The local
critical temperature (7)) of the film was estimated to be 16.3 K
where trapped vortices disappeared, whereas the 90% of
resistive transition onset temperature was 17.4 K.

3. Results and discussion

Figure 1 shows the magnetic filed distribution on FeSe;Te

thin film at 3.3 K. Each white dots correspond to single fluxoid.

From the magnetic field distribution of sigle fluxoid, we have
estimated the in—plane mannetic penetration depth AZin sigle
fluxoid. Figure 2 shows the comparison between the
experimental results at 3.3 K and the theoretical calculation
estimated from magnetic analysis [1]. The Ain the single
fluxoid (A) in Fig.1 was 445 nm. From the temperature
dependence measurements of single fluxoids, we obtained
temperature dependence of £. Figure 3 shows the temperature
dependence of superconducting carrier density based on
estimated magnetic penetration depth. The experimental
results shows good agreement with analytical one (solid line)
which is calculated by s+s— wave two—gap model [2]. The
details of analysis on magnetic penetration depth and
temperature dependence of carrier density will be discussed.
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Fig. 1. Trapped fluxoids on FeSe,;Te; thin film at 3.3 K. The
fluxoids was clearly observed.
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Fig. 2. Comparison between the in—plane magnetic signal of
the single fluxoid (denoted A) and the theoretical calculation.
The magnetic signal shows good agreement with the
theoretical one.
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Fig. 3. Temperature dependence of superconducting carrier
density in FeSe,5Te, 5 thin film. Our data is well fitted with the
multi—gap model.
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High critical current density obtained in Ba-122/Ag tapes by cold deformation process
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1. Introduction

The recently discovered iron based superconductors of
K-doped Ba(Sr)122 are most potentially useful for high field
applications due to their high critical current temperature (7,)
value of ~39 K, upper critical field (H.,) of over 50 T and
relatively small anisotropy. However, understanding how to
further improve J, in Ba(Sr)122 by process optimization is still
quite limited because we still lack a clear picture about the
relationships  between processing, microstructure, and
superconducting properties. An understanding of the influence
of mechanical deformation on the microstructure and
superconducting properties will accelerate the development of
appropriate process and further improve the transport J. of the
Ba(Sr)122 wires. In this work, a comparative study was carried
out between pressing and rolling mechanical processes. The
variations in grain alignment, core density, microstructure and
J. in the tapes were systematically investigated. We found that
the uniaxial cold pressing is very useful to achieve the practical
level J. in applied magnetic fields.

2. Samples and experiments

Bal22 tapes were fabricated by an ex-situ powder-in-tube
(PIT) process. The details of fabrication process were
described elsewhere [1]. The transport current /. at 4.2 K and
its magnetic field dependence were evaluated by standard
four-probe method. Magnetic fields up to 12 T were applied
parallel to the tape surface. We carried out mechanical
polishing using emery paper and lapping paper, and then Ar
ion polishing by cross section polisher to observe the surface
morphologies of the tapes precisely. After the polishing, we
performed scanning electron microscopy (SEM) observations
using a SU-70 (Hitachi Co. Ltd.).

3. Experimental results and discussion

Fig. 1 presents the field dependent transport J.. of rolled and
pressed tapes. The inset is the cross-section of the tape. The
figure clearly shows that the transport J.. significantly increases
when reducing the rolling thickness. The J. achieved maximum
value of 4.5x10°A/cm* at 10 T in the 0.26 mm thick tapes.
However, it is worth noting that further improvement in J.
values was achieved by the application of uniaxial pressing.
All pressed tapes show a very weak field dependence as
observed in the rolled tapes and the J, well over 5.0x10* A/cm?
at 10 T, indicating that a high J. is obtained with good
reproducibility. At 4.2 K, the J. reaches a high value of
1.1x10°A/cm” in 2 T, which exceeds the practical level of
10°A/em®. The J.-H curve shows extremely small magnetic
field dependence and keeps a high value of 7.3x10*A/cm? in
10 T. Even for the seven-filamentary tape, it still sustains a J,
as high as 5.3x10* A/em® at 10 T. Those J, values are the
highest ever reported for the iron based superconducting wires
so far, and highlight the importance of uniaxial pressing for
enhancing the J. of iron based superconductors.

Figure 2 exhibits the typical SEM images of the polished
surface for the rolled and pressed tapes. The observation was
carried out on the tape plane of the tapes. It can be seen that
although the rolling can reduce the voids and improve the
density of Bal22 core, the microstructures are still porous and
quite inhomogeneous. On the contrary, the pressed tapes with
higher hardness and J, appeared to have a denser and uniform
microstructure than the rolled tapes with lower hardness and J...

— 222 —

Generally, the higher the force in pressing is, the more uniform
the microstructure becomes. Thus, the microstructure in
pressed sample is denser and more uniform than that in rolled
one. Microcracks transverse to the tapes axis was introduced
by the flat rolling. But uniaxial pressing after rolling healed
these transverse microcracks and introduced parallel
microcracks as shown in Fig.2(d). The change of this crack
orientation also contributed to the increase of J, values.

1 T T 1 T T
Level fc tical licati
105 -'-'-‘-“-\ Ve o practieatappieations .. _
< i
g | ——
D——
ﬁ F Pressed tapes N —
~ F—— \A\A\
~> L —@— mono-filamentary A
- A D\D
’5 [ —8— multi-filamentary D\D‘\gig
%‘ | Rolled tapes
g —0— 0.22 mm
— —A— 0.26 mm
= —>— 0.35 mm
10* F —O— 039 mm

Field (T)

Fig.1 The transport ./, values obtained in this experiment
plotted as a function of applied magnetic field.

Fig.2 The SEM surface images of flat rolled tape with
thickness of 0.39mm (a) and 0.26 mm (b), and pressed
tape (c). The crack structure for pressed tape (d).
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1. K. Togano, et al. Supercond. Sci. Technol. 26 (2013)
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Evaluation of the phase formation, microstructural evolution and intergranular critical current
properties of Ba122 polycrystalline bulks
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Fig. 1 Secondary electron images for Ba(Fe,Co),As, synthesized
at different temperatures.
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Fig. 2 Temperature dependence of ZFC magnetization under 1 Oe
for Ba(Fe,Co),As, synthesized at different temperature.
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Critical heat flux of He II boiling around a thin wire heater under microgravity condition
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Fig.1 A sketch of the small cryostat and optical configuration
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Fig.2 the effect of pressure head on the critical heat flux at 1.9 K
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Statistical characteristics of natural convection boundary layer of helium near the critical point.
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Fig.1 Hairpin type vortical structure genreated in the turbulent
boundary layer in natural convective flow field
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Measurements of Solid Size Distribution and Solid Mass Fraction in Slush Nitrogen
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ONISHI Sotaro, NOGUCHI Masataka, TSUKAMOTO Hiroshi, TAKEDA Minoru (Kobe University) ;
LEE Yoonseok, IKEUCHI Masamitsu, YAGUCHI Hiroharu (MAYEKAWA MFG. CO., LTD.)
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AT vy 2% (SLN,) 1XIRIKESR L BHRERR NS
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Fig.1 Measurement system
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DRI 4.28 mm, fie/MEE 0.28 mm, “FEIEIT 1.26 mm
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mm D& X —7 L7725 TEY 60rpm D& X LD /N

— 221 —

Lo TWnD, Ei2, RFEDRKMEIE 3.43 mm., f/ME
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DD, BEEHKERELTD L, R/ hE < 725
MRHdEEZLND,

WIZAR Y AF L BRI 2 O 72 [E A 32 00 1 i S5k
&% Tablel (279, FiL0.5mm & 1.0 mm DR Y AF
U U HIRRL 7 O FR X REZE O 1L, AR 3 3 00 I E R 1
XHIZDHE001pF &725, ZHUF/ A Rk DbDLE
Z B, ERGFORERE DR ENRLETHL EEXD
WD, 7272 L, FHRRAZEIIAR U AT U U BHERL - ORI
WFEAEIRGFE L TR T, R BRI BT Lisn &
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Fig.2 Solid size distribution (60 rpm)
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Fig.3 Solid size distribution (110 rpm)

Tablel Preliminary experimental results of solid mass fraction

PS Diameter Solid mass fraction [%] Relati o
[mm] Densimeter Dial Scale clative error [%]
0.5 20.2 15.0 35
1.0 16.8 13.0 29
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