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D=1.36 T, Abb=2.57 T, Abc=1.85 T, Acc=-0.01 T

8 !	0 � �5� � � � %	� !	� �� � �� %	9!	: � � ' %	� ' 5- �� � � � 	� � 	&� � � 	
 � � 	� � � �

� �� � � 	� ) ' � � � � 	; ' � �� ( �� � � � � �� � � � � - � � � � �
< � �� � 	� �� - � � � � 	; � � � � � � 	� � � �� � � � � - � � � � �




 ' - - � � �

= � � � � �� � 	� � 	� ' ��	� �� �� , � � � ) ' � � � � 	� �� � � >	' � 	� � 	
$ ?/ 10%	�� � � � � 	� � � ) ' � � � � 	6� - , / �1* #$ � �

= 3 � � 	� � ' � � � / 6" 	$ 
 � � � � 	� �� � 	� � � � �' � �� � >	
* !* * / � - , /?@* � $ �

= 3 � � � � 	5� �� � � %	�� � � � � � %	� � � 5�� 	� 
 	� � ' � � �

= &� � � �5���� � 	� � 	� � �� � 	� ' �� � � 	� 
 




&� � � - � � � � � �� 7 � � �� � � � � - � � � � � ��

� �� � � � � � 	� � �� 	� � � � � � � � � 	�� 	� � � � A @



L. Mihaly et al., Phys Rev B, 69 024414 (2004)

TN=140 K

160 K 150 K 145 K

138 K 135 K

131 K 126 K 110 K

90 K 50 K 15 K



L. Mihaly et al., Phys Rev B, 69 024414 (2004)

1

1. F. Moussa et al., Phys Rev B, 54 15149 (1996)



The calculated frequencies are shown by:

Black squares – uniaxial antiferromagnet

White diamonds – canted antiferromagnet



Arrows represent the calculated resonance frequencies of 
a canted antiferromagnet.



tan 2� =Abc/(Abb-Acc),    � =18o

Equilibrium orientation of spins at Ho=0:

Tan 2� o=(Abc+D)/(He+Abb-Acc)

� o=2.5    � 0.18 � B/Mn



Anisotropy energy:

-(AbbMb
2+AccMc

2+AbcMbMc)

Dzyaloshinski-Moriya energy:

Weak moment along c: 0.18 � B/Mn1

V. Skumryev et al., Eur. Phys. J. B, 11 401 (1999)



Paramagnetic resonance:

Antiferromagnetic resonance (AFMR), uniaxial antiferromagnet.

Exchange energy � He; anisotropy energy � Ha:

F. Moussa et al., Phys Rev B, 54 15149 (1996)

What is ESR?

F. Keffer and C. Kittel, Phys Rev, 85 329 (1952)



Why do ESR on LaMnO3?
• The detailed knowledge of canting mechanism in LaMnO3 helps understand 

the frustrated spin structure found in heavy rare-earth manganites, for 
example, TbMnO3

• Magnetization measurements performed to investigate the canting do not 
distinguish between the two mechanisms: the staggering anisotropy and the 
Dzyaloshinski-Moriya interaction

• Measurement of AFMR modes allows to separate the two effects1:

• Previous works include low field ESR on doped compounds, high field ESR 
by Mitsudo et al., Pimenov et al.

1. G.F. Herrmann, J. Phys. Chem. Solids, 24 597 (1963)






