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Study of magnetic instability for functional materials controled by magnetic field
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For Mn2Sb, we have investigated theoretically and experimentally whether
antiferromagnetic-ferrimagnetic first-order transition occurs and whether the magnetic transition is
suppressed by (a high) magnetic field or pressure (Kinetic Arrest (KA) effect). Study of stabilization of
antiferromagnetism 1s also done. It has been found that the magnetic transition occurs for the system
that Cr or Co or Cu is substituted for Mn and the one that Ge or Sn or Bi is substituted for Sh. The KA
effect is observed for the former and not for the latter. The obtained result shows the possibility that
the KA effect is induced by a turbulence of the magnetic sublattice and/or by a change of an atomic
environment of the magnetic atom.



[1]
2006 Ni

[2]
Ni

(Kinetic Arrest

(KA ) [3,4]
KA -

KA

[1] Tegus et al.: Nature 415 (2002)
150-152. [2] Kainuma et al.: Nature 439
(2006) 957-960. [3] Ito, et al.(Koyama:
): Appl. Phys. Lett. 88 (2008)
021908. [4] Kushwaha et al.: J. Phys.
Condens. Matter 20 (2008) 022204.

(Kinetic

Arrest: KA )

KA

@
Mn,Sh, . Z, (Z=As,Ge)

X=Ti,Cr,Co,Cu)

Mn,_X,Sh

Mn, 4Co, ,Sh



@
1 Mn,XSb (X=Cr,Co,Cu) 2

Mn,Sh, ,Ge, Mn,_Cu,Sh,.Y, (Y=Bi,Sn)

1-yly
3 Mn,,V,Sb Mn,Sb, ,Bi, Mn,,FeSb, Sn,

1 2 -
3
1 KA
2 KA
1
KA
NigMn,In,;  NiMnColn
KA

®
20

Junya Goto, Shinpei Fujii and Keiichi

Koyama, “Site Preference and Stabilization
of Antiferromagnetism in M- Substituted
Mn, M, Sb (X = Ti, Cr, Co, or Cu)”, Mater.
Trans. Vol.56, No.3, 415-423 (2015),

, DOI: 10.2320/matertrans.M2014417

Shinpei Fujii, Keiichi Koyama 3 3,4

, “Electronic and Magnetic
Properties of Mn,Sb;_ As, (x=0, 0.5, 1),
Materials Transactions, Vol.55, No.12 (2014)
1878- 1884, ,

DOI: 10.2320/matertrans.M2014251

Keiichi Koyama 5 6
,"Magnetic Field Effect on Magnetic

and Electrical Properties of Mn,_,Cu,Sb”,
IEEE Transactions on Magnetics, Vol. 50,
No.1, January 2014, 1000704, , DO
10.1109/TMAG.2013.2279536

Junya Goto, Takatoshi Kakimoto, Shinpei

Fujii and Keiichi Koyama,"Magnetic and

Electronic Structures of Cobalt or Copper
Substituted Mn,Sb ", Mater. Trans.,
Vol .54, No.12, 2309-2312(2013).

, DOI :10.2320/matertrans.M2013327

“ Co Mn,Sh
“ 77(2013)461-465

DOI1:10.2320/jinstmet.JAW201303
K. Koyama 7 8
and Structural Properties of
Mn1.8Co0.2Sb under High Magnetic
Fields”, Mater. Trans., Vol.54, No.6,
pp.969-973 (2013), :

DOI: 10.2320/matertrans.M2012415

Keiichi Koyama 9 6 ,
“Magnetic Properties of Mn,Sb;_«Gey (0.05 <

, “Magnetic

X < 0.2) in High Magnetic Fields”, J. Korean
Phys. Soc. Vol.63, No.3 (2013), pp.747~750,
, DOI:10.3938/jkps.63.747

,“ Mn,,Co,Sh
-, , 2005 3 18 () 3
20 (), I
, “ Mn,,CusSb
2014 12

6 (),

" Mn; 5Co, sSb Co



2014 9 24 () 9
26 (),
, “ Mn,Sh
T, , 2014 3 27
() 3 3 ()
, , " Mn,Sb Mn  X(Ti, Cr,
Co, Cu) ",
2014 3 21 () 3 23
¢ ).
] : MnZSbO.SASO.S " ’

, 2013 ,11 30 ,

.3 Mn,Sb
", ,2013 9 25 9
28
JEE— 7 i) “ an_)(CuXSb
" ,2013 9 17 9
19 ,
, “ Mn,Sh "

, 2013 9 17 9 19 ,

, “ CoMnSb

", , 2013 9
17 9 19 ,

Keiichi Koyama, Daisuke Shimada, Hiroki
Orihashi, Daisuke Mitsunaga and Masahiko Hiroi,

Kazuyuki Matsubayashi and Yoshiya Uwatoko,
Reisho Onodera, Shojiro Kimura and Kohoki
Takahashi, “Magnetic properties of Mn,Sby_,Zx
(Z=Ge, Sn)”, ISAMMA ( International
Symposium on Advanced Magnetic Materials
and Applications), 2013 7 21 7 25

Yoshihiro Matsumoto, Hiroki Orihashi,

Masahiko Hiroi and Keiichi Koyama,

Kazuyuki Matsubayashi

Field Effect on

and Yoshiya

Uwatoko, “Magnetic

Magnetic and Electrical Properties of

MnzxCuxSb”, ISAMMA

Symposium on  Advanced

Materials and Applications), 2013 7 21
7 25

Goto,

(International

Magnetic

Takatoshi
and Keiichi

Junya Kakimoto,

Shinpei  Fujii Koyama,

“Magnetic and Electronic Structures of Co
or Cu substituted Mn2Sb”, ISAMMA
(International Symposium on Advanced
Magnetic Materials and Applications),

2013 7 21 7 25

“ Mn,Sh, Z, (Z = Ge, Sn, 0.05 < x<0.2)

", , 2013 3 27
3 29 ,
( )
___,"Co Mn,Sh
", , 2013 3 27 3 29
, (
)
, ," Mn,_CusSh
", , 2013 3 26
3 29 ,



," Mn,,CuSh ",
,2012 ,12 1 2 2

, “ Mn,sSh Co Mn,Sh

”
’ ’

2012 ,12 1 12 2 ,

“ Mn,Sb,_Ge, (0.05 < x < 0.2)

", 2012 9 18 —
9 21 )

, “ Mn,,Co,Sh T, ,
2012 9 17 9 19 ,

al ’ 7 7
, * Mn,Sbh-Mn,As ",
, 2012 9 17 9 19 ,
az ’ 7 I
,! Mn,Sh,_Ge, (0.05
<x<0.2) ", ’

2012 9 11 9 14 ,

23 , , ,
, Mn,_.Co,Sh
", , 2012 9 11 9
14

24Daisuke Shimada, Hiroki Orihashi, Daisuke
Mitsunaga, Masahiko Hiroi, Masakazu Ito,
Keiichi Koyama, Hiroki Takahashi, Kazuyuki
Matsubayashi, Yoshiya Uwatoko,. “Magnetic
properties of Mn,Sb;Ge, (0.05 < x < 0.2) in
high magnetic fields”, ICM The 19th

International Conference on Magnetism ,2012
7 8 7 12

25Hiroki Orihashi, Masahiko Hiroi and Keiichi

Koyama,Yoshifuru Mitsui, Kohki Takahashi and

Kazuo Watanabe, “High Field X-ray Diffraction

Measurements of Mn,; 3Co,,Sb”, ICM The 19th

International Conference on Magnetism ,2012

7T 8 7 12 ,

@D
FUJIT, Shinpei

90189994

@
(KOYAMA, Keiichi

70302205



