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研究成果の概要（和文）：Gd-Hg, Co-Sn, Mn-Biの3つの系で合金を作製し、強磁場中で加熱冷却し、過冷却液体金属の
磁性発現の可能性を追究した。低融点の強磁性金属を得るべくGdHg6なる金属間化合物を作製したが大気中で不安定な
物質であった。CoSn3は使用目的に適合する合金を得られなかった。Mn10Bi90の磁場中加熱冷却実験を行った結果、固
体表面に磁性流体特有のスパイク現象の徴候とみられる凹凸が観測され、強磁性流体の可能性を示唆した。

研究成果の概要（英文）：The Gd-Hg, Co-Sn and Mn-Bi alloys were prepared to study the physical properties 
in order to realize the magnetic phase transition of supercooled liquid metal. The magnetic properties in 
the sample were observed by magnetic measurement before heating and after cooling under a magnetic field. 
Some anomaly shapes were recognized for the Mn10Bi90 alloy. This unevenness could indicate appear of 
magnetism in the supercooleing liquid.

研究分野： 応用電磁物性

キーワード： 強磁性液体　過冷却　強磁場効果　磁性発現　磁性流体

  ２版



o  
o ho n

n T I o
p - o n

n I
n i T

n i T
p Y T iO I
n ip n T
o n

T o T
O iO
j I 

j
n Oi T n

nα
O j IYo

p n Oip
Y p OI 

p n j
T bo p iO O

T OI n Oi
o T

hY T I
T n l p

iO I
o jp j

o T
T O o j

T T Y
T I 

jp o
Y n i
o jo

I 
 

o  
o T O

T I o
T OT bo p
o i OIbYj

jp
o bo I

Oj nα
j y o

o n I 
o p j

T
Op T
o Op

n T O O
I 

 
o  

o Co p 1495 j
o j p OI

iα oÅ
n n

TαOI j
4ho Fe, Co, Ni, Gdo pO

1300 jαOoj Co n
jp n OIbYj j
pY o 2

I j
y Gd-Hg Co-Sn

Mn-Bi nhOi I 
(1) Gd-Hg p iO
Re o o
ReHg6 n GdHg6o y I

n o T OY T
oj Ar

j Gd Hg o T 1 : 6
n n 5 g I

o n n SUS316
n I

o
o Ar

Oi 500 j 5 7 I
i 1 o o o
o T T jp

j i n
j Ibo Ar j

10 µm o n i
Rigaku RAXIS-Rapid-F Cu-K

Oi X XRD O
I n

i n
I 

 
1. GdHg6 o XRD ILaHg6

o . p 
 
(2) Co-Sn ip CoSn3T
iO T n Sn CoSn4
CoSn5 i o Oio

n i Ar j
O IYo p
j j j Rigaku

mini Flex Ⅱ O XRD s
Quantum Design SQUID

Oi I 
 
(3) Bi-Mn p i

to 360 T
n Y T i

O I i
Mn-10 at.% bo o 7 at.% 50 at.%

n Ib c 3 g
Oi I j

n XRD s n
I 0.5g n

i Ar o



IBi-Mn nhOip 2
n Oi

I o n
nbo n o

I o p
Å n i I

z = 200 mm o n
j

I n o z = 440 mm
j 600 j 0.16 T

j 10 T j I
z = 200 mm o j 5.6 T

o j n sn n
24 K/s I n
o j

I 

(1) GdHg6 o XRD 1 n
I35° n o I

Gd-Hg jp JCPDS np i
O O j T o

j LaHg6o 1 o
w n hY

Y jn iO O GdHg6
T T I

i Y a = 
9.574 b = 28.538 c = 4.968 j I

n
o O o T 
= 293 Kjp p 2T j n

�=0.16 J/T2kgo j I
n o T = 20 K o

jn p I 
 
(2) Co-Sn p Co Sn o T 1 : 3, 
1 : 4, 1 : 5 n

Oi I o XRD
p CoSn3 T j Y T

np O T Y j
iO O T
j OICoSn3nhOi

Oi o B 2.0 T, T = 293 K
3 n I T
j T p

Co 4 O j ISQUID
n o

3 o n n p TC = 
294 K j I j

p bo
I

o o bo p 350 K j
Y n Co

T n Y
I i pα Co-Sn

p jp O I 

 
3. Co-Sn o T = 293 K
p o . 

 
(3) Bi50Mn50 p X o 4
n I iO BiMn o o

n Bi Mn o o T I
T i p o BiMn jp

IBi l Bi
T n T O p I

jp p 5 o n T
j Y

I n BiMn
o p OT p o

BiMn o ojp O n
i oj Yo O

i jo I 

 
4. Bi50Mn50 o XRD . 

 
5. Bi50Mn50 o . 

Electric 

furnace�

Electric 

balance�

Superconducting 

magnet�

Temperature 

controller�

Concrete block�

389 mm�

Water

Glass tube�

Sample tube

(Quantz tube)�

z = 200 mm�

 

 



 
3 o uij n

o p 5 I jo
u in situ y

T n O T o
OY n n

p
I 

Mn 10 at.% n Oi n o
T I T Yo p  6 

(b)o n o n
I T I 

 
6. Bi90Mn10 o o . 

 
n a o n

p j T
p

jo o 3 hT
n n T I

o jp n T I 
n T Y

o T OY αO p
j Tj

I 6 (b)o p j
o O n n T

n T OiO
T i IYoY p
o oj I 

jn jo o
p i

O OI Y jn
jo p

iY o o
sn jo n

o p o
O p o o

j j I 

s n
p

M 7  
A Rio Murase1, Shun Ozawa1, Isao Yamamoto,  

Magnetic Phase Transition for Supercooled 
Liquid of Bi-Mn II, 14a-D11-10, DVD 
09-131  (2015 3 13 	 

, Bi-Mn
o 75

18p-A24-11, DVD 2014 9

18 .
Rio Murase, Tiger Imai, Yuuta Kimura, 
Shun Ozawa and Isao Yamamoto, Magnetic 
phase transition of supercooled liquid metal, 
6th International Workshop on Materials 
Analysis and Processing in Magnetic Fields 
(MAP6), P-12, Abs. p. 71 (8-11, July 2014, 
Okinawa, Japan). 

o
61

20a-F4-2, DVD, 
2014 3 20 .

, , 
, o II

8 P-08, 
p. 65-66 2013 11 21

.

o 74

18p-A2-7, DVD 2013 9
18 .

o 7
, P-18  pp. 

81-82, 2012 11 20
. 

bo M

1 2 . ./ : .

	 

-( ( , ) .

!"#! !$#!

%&'()'"*+,!

 


