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Crystal structure of RM,X,
compounds

Pt

Space group is I/4Ammm.

Structure type is ThCr,Si,

Elementary cell :

a~4A

cr10A

Black signs are R ions : (0, 0, 0),

gray signs are M atoms : (0, 0.5, 0.25),
white signs are X atoms : (0, 0, z), z ~ 0.37
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Sequence of layers R—X-M-X-R forms a
natural layered structure.

v :,~;xc.w£~.~w«a e

So, the RM, X, compounds may be considered as
a model object of quasi two-dimensional magnet
and a model object of multilayered structures.




Dependency of magnetic ordering type on
Interatomic distance in La, ,Dy,Mn,Sli,

il

e
x=0102 ¥y =027.04
® -0y o-Mn
Ferro-antiferromagnetic transition occurs at
critical concentration is x = 0.27
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The part of the neutron
diffraction pattern near the
. (111) magnetic peak:

200 200 400 a) 140K and b) 155 K

Channel Number

SRATe

5

a. nm Ry % Ry %

0.4038(2) |1. 73 |97
0.4049(1) |1. 132

04077Q2) |. 83
0.4081(1) |. 63
0.4086(5) |. 0 [151
0.4088(3)
0.4095(6)




N\
14/

SN
© 201

V an
PHCH
\\\._.—

i
4

I

i
g

V)

(9\V)
-
M5

(q\|

o
=
)

LO

N~

o
q0]
-
=
(7p)
(€D
-
)
)
(&)
-]
—
)
(Vp]
(&)
=
(¢b)
(-
(@))
s




14/

W 20

~“"‘--4.--....-"'-

\PHC@HK(@
I, compounds

anx)ZS

I1.

X-ray diagrams of

Toh(N
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Concentration dependency of
lattice parameters
In Tb(Ni,_,Mn,),Si, compounds
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Temperature dependencies of
magnetization
of Tb(Ni,_,Mn,),Si, compounds at 50 Oe

polycrystal
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TbNi,Si,

—— HlIl c-axis
H. c-axis
—0O— polycrystal

Magnetization curves for
‘ Tb(Ni,_ Mn,),Si, along and across c-axis

Th(Ni, Mn, ,),Si,

—0O— Hll c-axis
—— HL c-axis

Magnetic Field (kOe)

Tb(Nig gsMng o5),Si,

—{— H.L c-axis
—— Hll c-axis

Magnetic Field (kOe)
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Neutron diffraction patterns of
Tb(NI, ,Mn,),SI, at 293 K
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Neutron diffraction patterns of

Tb(Ni,,Mn,),SI, at 4.2 K
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x=(0-0.1); k=(0.481,0519,0) 20, degr.
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Symmetry analysis

K = 2r 1—2,u’1+2,u’O

a 2 2

Irreducible representations for {kg}.
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‘ Observed and calculated neutron
diagrams of Tb(Ni, Mn,,),SI,at 4.2 K
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I\/Iagneti structure of

Tb(Ni, oMn,,),Sl,at 4.2 K




Basis functions, k =0
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Intensity, 10%, counts
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BEgats
‘ Conclusion

For the La, ,R,Mn,Si, compounds the type of the Mn-Mn interlayer
magnetic ordering changes from ferromagnetic to antiferromagnetic
And becomes again ferromagnetic with increasing R content.

The changes in the type of the interlayer Mn-Mn ordering in
La, ,R,Mn,Si, are caused by both the existence of the critical
intralayer Mn-Mn distance.
Commensurate-incommensurate magnetic phase transition

&  occursin Tb, ,R,Mn,Si, at x =~ 0.2 through short-range phase.
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