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H= = = = J � Si Sj    

J<0 ����
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Stot =� S =N S
[Sx

tot,Sy
tot] = i �Sz

tot�[Sx,Sy] = i (�/N) Sz

[H ,Sz
tot ] = 0 ; [H ,Stot 2] = 0 ;   E = - N (z/2) (J/4)
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Stot
A =�A S = (N/2) S  Stot

B =�B S = (N/2) S
[H ,Stot

A ] �  0
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! ,�� E = - ¼ J
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1/� 2(              - )    E = - ¾ J
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ω(q)=JS �(1-cos 2(qa)) ~ q '
���& ��� q
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tot/N= 

½(S – δS)

δS ~ � g(q)/ω(q) dDq
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