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� Free ion J=8 2J+1 = 17       |J,M>

@�A0�*&�*BC �����
� ���	
�

� Crystal field point symmetry S4

HCF = B20O20 + B40O40 + B60O60 + B44O44 + B64O64
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With an isotropic interaction

0 10 20 30 40 50

-360.0

-359.6

(β β β β )H

n = 2n = 3/2n = 1/2 n = 1

E
ne

rg
ie

 (K
)

µµµµ0
H

z
 (mT)

6�
	.�3���� �
#�
�
�	�	���

:�#��
3��#��
��	
���	����

���(8��()�3; <�2�=�
,1�2

>�

-*8>'�&,?2.<��M���8@-�GM��� +���M�G�.A

8>1,'�&?2<�
8�B -�GM���+���M�G�.�+��

8�� -�	
�M
�
��
+��

�M
�
��
.A

+C&��,?2-�
8�,B �

GM
�
G�
+��8�,� �	

�M
�
��
.A



Banff - April 2003

-2000 -1000 0 1000 2000

3.0x10-6

6.0x10-6
�	4	0HE	5

�
�
	4	0S2	&�

χχ χχ'
 (e

m
u/

O
e)

H
z
 (Oe)-2000 -1000 0 1000 2000

3.0x10-6

6.0x10-6

... 13/21/20-1-2n= -9 -8 -7 -6 -5 -4 -3

χχ χχ'
 (e

m
u/

O
e)

H
z
 (Oe)

2�3����
#	�����	��
����
�
�	�

10 100 1000
0.0

0.5

1.0

f
0
 < f

m

f
0
 > f

m

f
0
 = f

m

C

B

A

χχ χχ 0
χχ χχ'

f (Hz)

'	�����$�����$���$��,�Q0HE5.

:
��
����
�

7' =�C?



Banff - April 2003

-2000 -1000 0 1000 2000

3.0x10-6

6.0x10-6

 
 

χχ χχ'
' (

em
u/

O
e)

... 13/21/20-1-2n= -9 -8 -7 -6 -5 -4 -3

H
z
 (Oe)

2�3����
#	�����	��
����
�
�	�

'	�����$�����$���$��,�Q0HE5.

10 100 1000
0.00

0.25

0.50 B

C

A

f
0
 = f

m

f
0
 < f

m f
0
 > f

mχχ χχ 0
χχ χχ'

'

f (Hz)



Banff - April 2003

2�3����
#	�����	��
����
�
�	�

0 100 200 300
0.0

1.3x10-6

2.5x10-6
0 10 20 30

2.5x10-5

5.0x10-5

 T = 1.75 K
 T = 2 K
 T = 2.5 K
 T = 4 K

χχ χχ'
' (

em
u/

O
e)

H
z
 (Oe)

n = 0 n = 1

n = 1/2

f = 801 Hz

χχ χχ'
 (e

m
u/

O
e)

H
z
 (Oe)

0 200 400
0.0

3.0x10-6
0 200 400

4.0x10-6

6.0x10-6

χχ χχ'
' (

em
u/

O
e)

H
z
 (Oe)

 1.75 K
 2 K
 2.5 K

f = 163 Hz

χχ χχ'
 (e

m
u/

O
e)

H
z
 (Oe)

'	�	4	0S2	&� '	�	4	E10	&�



Banff - April 2003

1.75 K < T < 5 K
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Thank you!


