
56 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2001. ü 1� � � � � � � � � � � � � � � �������������� � �������������� ��������� 539.12.01 ����������������� ������ ����������{����������� ������� �����. �. �¥é¥àïª®¢, �. �. �¢¥àáª®©(ª ä¥¤à  ª¢ â®¢®© â¥®à¨¨ ¨ ä¨§¨ª¨ ¢ëá®ª¨å í¥à£¨©)E-mail: meshcher@recrep.phys.msu.su�à¥¤«®¦¥® áã¯¥àá¨¬¬¥âà¨ç®¥ ®¡®¡é¥¨¥ ¬®¤¥«¨ � §¥à«¥¤ {� «®¤¦¥à® ¢® ¢¥è¥¬ ¯®«¥.� ©¤¥ áã¯¥à¯®â¥æ¨ «, ¯®áâà®¥ë áã¯¥à§ àï¤ë ¨ ®á®¢®¥ á®áâ®ï¨¥ á¨áâ¥¬ë.�áá«¥¤®¢ ¨¥ áã¯¥àá¨¬¬¥âà¨çëå ®¡®¡é¥¨©ª¢ â®¢ëå ¬®£®ç áâ¨çëå ¢¯®«¥ ¨â¥£à¨àã¥¬ëåá¨áâ¥¬ ¢ë§ë¢ ¥â ¢ ¯®á«¥¤¥¥ ¢à¥¬ï ¡®«ìè®© ¨â¥à¥á[1{4]. � à ¡®â¥ [1] ¡ë«  ¯®¤à®¡® à áá¬®âà¥ áã¯¥àá¨¬¬¥âà¨ç ï ¬®¤¥«ì � «®¤¦¥à®{�®§¥à .�¤¥áì ¬ë à áá¬®âà¨¬ áã¯¥àá¨¬¬¥âà¨çãî ¬®¤¥«ì� §¥à«¥¤ {� «®¤¦¥à® ¢® ¢¥è¥¬ ¯®«¥. �¯¥à â®à� ¬¨«ìâ®  ¬®¤¥«¨ ¢ ª®®à¤¨ â®¬ ¯à¥¤áâ ¢«¥¨¨¨¬¥¥â ¢¨¤H = NXi=1 �p2i2 +U(xi)�+ NXi>j V (xi � xj): (1)� à ¡®â¥ [5] ¡ë«® ¯®ª § ®, çâ® ¢®«®¢ ï äãªæ¨ï®á®¢®£® á®áâ®ï¨ï  0 â ª®© ¬®¤¥«¨, ã¤®¢«¥â¢®pï-îé ï ãp ¢¥¨î �p�¥¤¨£¥p H 0 =E0 0; (2)®¡« ¤ ¥â á¢®©áâ¢®¬ ä ªâ®à¨§ æ¨¨, â. ¥. ¬®¦¥â ¡ëâì¯à¥¤áâ ¢«¥  ¢ ¢¨¤¥ 0(x1; : : : ; xN) = NYj=1 c(xj) NYj>k d(xj � xk): (3)�«ï â®£® çâ®¡ë ¢®«®¢ ï äãªæ¨ï (3) ï¢«ï« áìà¥è¥¨¥¬ ãà ¢¥¨ï (2) á £ ¬¨«ìâ®¨ ®¬ (1), äãª-æ¨¨ c(x) ¨ d(x) ¤®«¦ë ã¤®¢«¥â¢®àïâì á«¥¤ãîé¥¬ãäãªæ¨® «ì®¬ã ãà ¢¥¨î:m(x� y)[n(x)� n(y)] = r(x) + r(y); (4)£¤¥ m(x) = d0(x)=d(x) , n(x) = c0(x)=c(x) ,   r(x) |¥ª®â®à ï ¥¨§¢¥áâ ï äãªæ¨ï. �áá«¥¤®¢ ¨¥ à¥è¥-¨© íâ®£® ãà ¢¥¨ï ¡ë«® ¯à®¢¥¤¥® ¢ à ¡®â¥ [5].�ª § «®áì, çâ® äãªæ¨¨ c(x) ¨ d(x) ¬®£ãâ ¡ëâì§ ¯¨á ë ¢ ä®à¬¥c(x) = expf(�b=2a) ch(2ax) + b1xg; (5)d(x) = j sh(ax)j�: (6)

�®â¥æ¨ «ë ¯ à®£® ¢§ ¨¬®¤¥©áâ¢¨ï ¨ ¢¥è¥£®¯®«ï ¢ëà ¦ îâáï ç¥à¥§ äãªæ¨¨ r(x) , c(x) ¨ d(x) ¨§ ¯¨áë¢ îâáï ¢ ¢¨¤¥V (x) = �(�� 1)a2sh2 ax ;W (x) = b24 ch 4ax�bb1sh 2ax�ab[1+�(N�1)] ch 2ax:(7)� ¢ëà ¦¥¨ïå (5){(7) �; a; b; b1 | ¯à®¨§¢®«ìë¥ ª®-áâ âë, ¯à¨ç¥¬ ¤«ï á ¬®á®¯àï¦¥®áâ¨ £ ¬¨«ìâ®¨-   (1) ¨ ª¢ ¤à â¨ç®© ¨â¥£à¨àã¥¬®áâ¨ ¢®«®¢®©äãªæ¨¨ (3) ¥®¡å®¤¨¬®, çâ®¡ë ¢ë¯®«ï«¨áì ãá«®-¢¨ï � > 3=2 ¨ b > 0 .�®áâà®¨¬ áã¯¥àá¨¬¬¥âà¨ç®¥ N = 2 ®¡®¡é¥¨¥¬®¤¥«¨ � §¥à«¥¤ {� «®¤¦¥à®. �¯à¥¤¥«¨¬ áã¯¥à§ -àï¤ë á«¥¤ãîé¨¬ ®¡à §®¬:Q= NXj=1  +j �pj + i@W@xj � ;Q+ = NXj=1  j �pj � i@W@xj � ; (8)Q2 =Q+2 = 0;£¤¥ W (x1; : : : ; xN) | áã¯¥à¯®â¥æ¨ «, ª®â®àë© ¬ë®¯à¥¤¥«¨¬ ¨¦¥,   ª®¬¬ãâ æ¨®ë¥ á®®â®è¥¨ï¤«ï ¡®§®ëå ¯¥à¥¬¥ëå ¬®£ãâ ¡ëâì ¯p¥¤áâ ¢«¥ë¢ ¢¨¤¥ [pj ; xk] = �i�jk; [xj ; xk] = [pj; pk] = 0;j; k= 1; : : : ; N: (9)�â¨ª®¬¬ãâ æ¨®ë¥ á®®â®è¥¨ï ¤«ï ä¥à¬¨®-ëå ¯¥à¥¬¥ëå § ¯¨áë¢ îâáï á«¥¤ãîé¨¬ ®¡p §®¬:f j ;  +k g= �jk ; f j ;  kg= f +j ;  +k g= 0;j; k= 1; : : : ; N: (10)



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2001. ü1 57�ã¯¥àá¨¬¬¥âà¨çë© £ ¬¨«ìâ®¨  ®¯à¥¤¥«¨¬ ¢ëà -¦¥¨¥¬ Hs = 12fQ;Q+g; (11)¯à¨ íâ®¬ ¡ã¤ãâ ¢ë¯®«ïâìáï á®®â®è¥¨ï[Hs; Q] = [Hs; Q+] = 0:� â¥à¬¨ å áã¯¥à¯®â¥æ¨ «  áã¯¥à£ ¬¨«ìâ®¨ Hs ¨¬¥¥â ¢¨¤Hs = 12 NXj=1 �p2j+�@W@xj �2��12 NXj;k=1[ +j ;  k] @2W@xj@xk ==HB +HF ;£¤¥ HB | ¡®§® ï ¨ HF | ä¥à¬¨® ï ç áâ¨:HB = 12 NXj=1 �p2j + �@W@xj �2�+ 12 NXj=1 @2W@x2j ; (12)HF = � NXj;k=1 +j  k @2W@xj@xk : (13)� áã¯¥àá¨¬¬¥âà¨ç®© ¬®¤¥«¨ � §¥à«¥¤ {� «®¤-¦¥à® ¯à¨¢®¤¨â ¢ë¡®à W (x1; : : : ; xN) ¢ ¢¨¤¥W (x1; : : : ; xN) = ln 0(x1; :::; xN): (14)�®¤áâ ¢«ïï (14) ¢ (12) ¨ (13), ãç¨âë¢ ï ï¢ë©¢¨¤ äãªæ¨© c(x) ¨ d(x) (á¬. (5) ¨ (6)),   â ª¦¥¨á¯®«ì§ãï äãªæ¨® «ì®¥ ãà ¢¥¨¥ (4), ¯®«ãç ¥¬ï¢ë¥ ¢ëà ¦¥¨ï ¤«ï ¡®§®®© ¨ ä¥à¬¨®®© ç áâ¥©áã¯¥àá¨¬¬¥âà¨ç®£® £ ¬¨«ìâ®¨  :HB = NXj=1 �p2j2 + b24 ch 4ax� bb1 sh 2ax�� ab[1 + �(N � 1)] ch 2ax�+ NXj>k �(�� 1)a2sh2 ax �E0;(15)£¤¥ E0 á®¢¯ ¤ ¥â á ¢ëà ¦¥¨¥¬, ¯®«ãç¥ë¬ ¢ à ¡®-â¥ [5]:E0 =�N2 ��2a2(N2� 1)3 + b21� b22 � ; (16)
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