
10 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1998. ü 1��� 539.19+539.2 ���� ������������� ��������� ���������� �������� ������� ������������ ���� �� ������������ ������ �������������� ������������ ����������. �. �àª®¢¨ç, �.�.�®¯®¢ (�����)� áá¬®âà¥­  ¢®§¬®¦­®áâì  ­ «¨§  ¯à®áâà ­áâ¢¥­­®£® à á¯à¥¤¥«¥­¨ï í«¥ªâà®­­®£® £ §  ¢¡«¨§¨¯®¢¥àå­®áâ¨ ¬¥â ««  á ãç¥â®¬ ¯¥à¨®¤¨ç¥áª®© áâàãªâãàë ªà¨áâ ««¨ç¥áª®© à¥è¥âª¨. � à ¬ª åä®à¬ «¨§¬  ¬­®£®ç áâ¨ç­ëå äã­ªæ¨®­ «®¢ ¯«®â­®áâ¨ ¯®«ãç¥­®  ­ «¨â¨ç¥áª®¥ ¢ëà ¦¥­¨¥ ¤«ï¤¢ãåç áâ¨ç­®© äã­ªæ¨¨ ¯«®â­®áâ¨ í«¥ªâà®­­®£® £ §  ¢ ¯¥à¨®¤¨ç¥áª®¬ ¯®â¥­æ¨ «¥. �¥§ã«ìâ âëà ¡®âë ¬®£ãâ ¡ëâì ¯à¨¬¥­¥­ë ¤«ï à áç¥â  å à ªâ¥à¨áâ¨ª í«¥ªâà®­­®£® £ §  ¢ â¢¥¤ëå â¥« å.� ­ áâ®ïé¥© à ¡®â¥ à áá¬ âà¨¢ îâáï ¢®§¬®¦­®á-â¨ ¯à¨¬¥­¥­¨ï â¥®à¨¨ ¬­®£®ç áâ¨ç­ëå äã­ªæ¨®­ -«®¢ ¯«®â­®áâ¨ [1{3] ¤«ï ®¯¨á ­¨ï ¯à®áâà ­áâ¢¥­­®©áâàãªâãàë í«¥ªâà®­­®£® £ §  ¬¥â «« . � ®á­®¢ã â¥®à¨¨¯®«®¦¥­® ®¯¨á ­¨¥ ­¥à¥«ïâ¨¢¨áâáª¨å ª¢ ­â®¢ëå á¨á-â¥¬ á ¯®¬®éìî ¬­®£®ç áâ¨ç­ëå äã­ªæ¨© ¯«®â­®áâ¨nm(r1; : : : ; rm), ¯à¥¤áâ ¢«ïîé¨å á®¡®© ¤¨ £®­ «ì­ë¥í«¥¬¥­âë ­¥ § ¢¨áïé¨å ®â á¯¨­  m-ç áâ¨ç­ëå ¬ âà¨æ¯«®â­®áâ¨, ãá«®¢¨¥ ­®à¬¨à®¢ª¨ ¤«ï ª®â®àëå, ª ª ¨ ¢à ¡®â å [1{3], ¡ë«® ¢ë¡à ­® ¢ ¢¨¤¥Z d3r1 : : :d3rm nm(r1; : : : ; rm) = CmN = N !(N �m)!m!(N | ç¨á«® ç áâ¨æ ¢ á¨áâ¥¬¥). �­¥à£¨ï 0 ®á­®¢­®£® á®-áâ®ï­¨ï ä¥à¬¨-á¨áâ¥¬ë ï¢«ï¥âáï ®¤­®§­ ç­ë¬ äã­ªæ¨-®­ «®¬ nm(r1; : : : ; rm), ¬¨­¨¬ã¬ ª®â®à®£® à¥ «¨§ã¥âáï­  äã­ªæ¨¨, á®®â¢¥âáâ¢ãîé¥© ¯à®áâà ­áâ¢¥­­®¬ã à á-¯à¥¤¥«¥­¨î ç áâ¨æ ¢ ®á­®¢­®¬ á®áâ®ï­¨¨. �«ï á¨áâ¥¬ á¯ à­ë¬¨ ¯®â¥­æ¨ « ¬¨ ¢§ ¨¬®¤¥©áâ¢¨ï ®¯â¨¬ «ì­ë¬ï¢«ï¥âáï ®¯¨á ­¨¥ ¯®áà¥¤áâ¢®¬ ¤¢ãåç áâ¨ç­ëå äã­ª-æ¨© ¯«®â­®áâ¨; â®£¤  ¯®«­ ï í­¥à£¨ï ®á­®¢­®£® á®áâ®-ï­¨ï ¤®¯ãáª ¥â ¯à¥¤áâ ¢«¥­¨¥E0 = E[n2] == T [n2] + 1N � 1 Z dr1dr2(V (r1) + V (r2))n2(r1; r2)++ Z dr1dr2W (r1; r2)n2(r1; r2); (1)£¤¥ T [n2] | äã­ªæ¨®­ « ª¨­¥â¨ç¥áª®© í­¥à£¨¨ [3]:T [n2] = R d3r1d3r2t[n2](r1; r2);t[n2](r1; r2) == 1N � 1 Sp�� � 310(18�4)1=3 (C(pd))�4=3 n4=32 (r1; r2)�� 1960 (C(pd))�1 ((�1 +�2)n2(r1; r2))++ 51152 (C(pd))�1 �(r1n2(r1; r2))2++(r2n2(r1; r2))2�n�12 (r1; r2)�; (2)

¯®áâ®ï­­ ï C(pd) ®¯à¥¤¥«¥­  ä ªâ®à®¬ ¢ëà®¦¤¥­¨ïpd, à ¢­ë¬ ç¨á«ã ¢®§¬®¦­ëå ¯à®¥ªæ¨© ¤¨áªà¥â­ëå¯¥à¥¬¥­­ëå (á¯¨­ , ¨§®á¯¨­ ) ¤«ï ç áâ¨æ, ¢å®¤ïé¨å ¢á®áâ ¢ á¨áâ¥¬ë. � ç áâ­®áâ¨, ¤«ï í«¥ªâà®­®¢ pd = 2, ¤«ï­ãª«®­®¢ pd = 4 ¨ â. ¤.;C(pd) = 8>>>>><>>>>>:1� 92 0BBBB@ j1 � 9�2pd�1=3!� 9�2pd�1=3 1CCCCA29>>>>>=>>>>>; :�¤¥áì j1(x) = (sinx�x cosx)=x2 | áä¥à¨ç¥áª ï äã­ªæ¨ï�¥áá¥«ï ¯¥à¢®£® ¯®àï¤ª .�ë«® ¨á¯®«ì§®¢ ­®  ¤¨ ¡ â¨ç¥áª®¥ ¯à¨¡«¨¦¥­¨¥,¯à¥¤¯®« £ îé¥¥, çâ® í«¥ªâà®­­ë© £ § ¬¥â ««  ­ å®-¤¨âáï ¢® ¢­¥è­¥¬ ¯®â¥­æ¨ «¥ V (r) = V0(r) + V1(r); ¯®-â¥­æ¨ « ªà¨áâ ««¨ç¥áª®© à¥è¥âª¨ V (r) à áá¬ âà¨¢ «áïª ª áã¬¬  ¯®â¥­æ¨ «  ®¤­®à®¤­®£® ä®­  V0(r), á®§-¤ ­­®£® à ¢­®¬¥à­® à á¯à¥¤¥«¥­­ë¬ ¯®«®¦¨â¥«ì­ë¬§ àï¤®¬ á ¯«®â­®áâìîn+0 (r) = n�(�z);�(x) = � 0 ¯à¨ x < 0;1 ¯à¨ x > 0(®áì Oz ­ ¯à ¢«¥­  ¢ ¢ ªãã¬ ¯® ­®à¬ «¨ ª ¯®¢¥àå­®áâ¨¬¥â «« ), ¨ ¯®â¥­æ¨ «  V1(r), á®§¤ ­­®£® ¯¥à¨®¤¨ç¥á-ª¨¬ à á¯à¥¤¥«¥­¨¥¬ ¯®«®¦¨â¥«ì­®£® § àï¤  á ¯«®â­®á-âìî n+1 (r). �®â¥­æ¨ « V1(r) ¬®¦­® à áá¬ âà¨¢ âì ª ª¢®§¬ãé¥­¨¥, ¯®áª®«ìªã ®á­®¢­ë¥ ¯ à ¬¥âàë í«¥ªâà®­-­®£® £ §  ¬¥â ««  á å®à®è¥© â®ç­®áâìî ®¯¨áë¢ îâáï¬®¤¥«ìî ¦¥«¥ [2]. �§ ¨¬®¤¥©áâ¢¨¥ ¬¥¦¤ã í«¥ªâà®­ ¬¨áç¨â «®áì ç¨áâ® ªã«®­®¢áª¨¬: W (r1; r2) = jr1 � r2j�1.�®¤áâ ¢«ïï ¢ ãà ¢­¥­¨¥ �©«¥à {� £à ­¦ ��n2(r1; r2) �E[n2]� �2 Z dr1dr2n2(r1; r2)� = 0 (3)à §«®¦¥­¨ï E[n2], n2(r1; r2) ¨ ¯®áâ®ï­­®© � £à ­¦ �2 ¢ àï¤ â¥®à¨¨ ¢®§¬ãé¥­¨© ¨ ®£à ­¨ç¨¢ ïáì ¤¢ã¬ï



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1998. ü1 11¯¥à¢ë¬¨ ¯®àï¤ª ¬¨, ¯®«ãç¨¬1N � 1(V0(r1) + V0(r2)) +W (r1; r2)++ �T [n2]�n2(r1; r2) ����n2=n(0)2 = �(0)2 ;1N � 1(V1(r1) + V1(r2)) + 12 Z dr01dr02n(1)2 (r01; r02)�� �2T [n2]�n2(r1; r2)�n2(r01; r02) ����n2=n(0)2 = �(1)2 ; (4)£¤¥ �(1)2 ¨ n(1)2 (r1; r2) ¯à¥¤áâ ¢«ïîâ á®¡®© ¯®¯à ¢ª¨¯¥à¢®£® ¯®àï¤ª  ª ¯®áâ®ï­­®© � £à ­¦  �(0)2 ¨ ¤¢ãå-ç áâ¨ç­®© äã­ªæ¨¨ ¯«®â­®áâ¨ n(0)2 (r1; r2) ­¥¢®§¬ãé¥­-­®© á¨áâ¥¬ë, ¤«ï ª®â®àëå ¨á¯®«ì§®¢ «¨áì à¥§ã«ìâ âëà ¡®âë [2].� á«ãç ¥ ªã¡¨ç¥áª®© à¥è¥âª¨ á ¯¥à¨®¤®¬ a ã¤®¡­®à áá¬ âà¨¢ âì n+1 (r) ¢ ¢¨¤¥n+1 (r) = A cos kx�cosky �cos k(z+a=2)�(�z) (k = 2�=a);(5)á®¢¬¥é ï ª®®à¤¨­ â­ë¥ ®á¨ á æ¥¯®çª ¬¨  â®¬®¢ à¥-è¥âª¨. � ª®© ¢ë¡®à ¯ à ¬¥âà¨§ æ¨¨ ¤«ï n+1 (r)  ¢â®-¬ â¨ç¥áª¨ ®¡¥á¯¥ç¨¢ ¥â á®¡«î¤¥­¨¥ í«¥ªâà®­¥©âà «ì-­®áâ¨ ¬¥â ««  ¢ æ¥«®¬,   â ª¦¥ ¯à¨¢®¤¨â ª ã¤®¡áâ-¢ã ¯à¨¬¥­¥­¨ï ¯®«ãç¥­­ëå à¥§ã«ìâ â®¢ ¤«ï ®¯¨á ­¨ï«î¡ëå ªã¡¨ç¥áª¨å ªà¨áâ ««¨ç¥áª¨å à¥è¥â®ª. �à¨ íâ®¬¯®â¥­æ¨ « V1(r), ®¯à¥¤¥«¥­­ë© ¢ëà ¦¥­¨¥¬V1(r) = � Z d3r0 n+1 (r0)jr � r0j ;¤®¯ãáª ¥â  ­ «¨â¨ç¥áª®¥ ¯à¥¤áâ ¢«¥­¨¥V1(r) =�A �3k2 cos kx � cos ky n2 cos 2kz � exp ��kp2jzj�++ �4 cos kz � 2p2 sin kz��(�z)	 : (6)�£à ­¨ç¨¢ ïáì ¢ (4) ¯¥à¢ë¬ ¯®àï¤ª®¬ £à ¤¨¥­â­®£®à §«®¦¥­¨ï (2) ¤«ï ¯à®áâà ­áâ¢¥­­®© ¯«®â­®áâ¨ ª¨­¥-â¨ç¥áª®© í­¥à£¨¨ t[n2](r1; r2), ¬®¦­® ¯¥à¥©â¨ ª  «£¥¡-à ¨ç¥áª®¬ã ãà ¢­¥­¨î ®â­®á¨â¥«ì­® n(0)2 (r1; r2):1N � 1 (V1(r1) + V1(r2)) + 1N � 1 � 25 �18�4�1=3�� (C(pd))�4=3 �n(0)2 (r1; r2)��2=3 n(1)2 (r1; r2) = �(1)2 ;¤®¯ãáª îé¥¬ã  ­ «¨â¨ç¥áª®¥ à¥è¥­¨¥ ®â­®á¨â¥«ì­®n(1)2 (r1; r2):n(1)2 (r1; r2) = 52 �18�4��1=3 (C(pd))4=3 �n(0)2 (r1; r2)�2=3��n�(1)2 � (V1(r1) + V1(r2))o :

�á«®¢¨¥ ¯®áâ®ï­áâ¢  ­®à¬¨à®¢ª¨ n2(r1; r2) ¯à¨¢®¤¨â ªâ®¬ã, çâ® ¯®¯à ¢ª  �(1)2 ®ª §ë¢ ¥âáï à ¢­®© ­ã«î ¨®ª®­ç â¥«ì­®n(1)2 (r1; r2) = �52 �18�4��1=3 (C(pd))4=3 �n(0)2 (r1; r2)�2=3�� (V1(r1) + V1(r2)) ;£¤¥ ¯®â¥­æ¨ « V1(r) ®¯à¥¤¥«¥­ ¢ëà ¦¥­¨¥¬ (6),   ¤«ïn(0)2 (r1; r2) ¬®£ãâ ¨á¯®«ì§®¢ âìáï à¥§ã«ìâ âë [2{4]. �¬-¯«¨âã¤  A ®áæ¨««ïæ¨© ¯«®â­®áâ¨ ¯®«®¦¨â¥«ì­®£® § -àï¤  ¨®­®¢ à¥è¥âª¨ ¬®¦¥â ¡ëâì ®æ¥­¥­  á ¨á¯®«ì-§®¢ ­¨¥¬ ¯¥à¨®¤¨ç¥áª¨å ¯®â¥­æ¨ «®¢ ªà¨áâ ««¨ç¥áª®©à¥è¥âª¨, å®à®è® § à¥ª®¬¥­¤®¢ ¢è¨å á¥¡ï ¢ â¥®à¨¨à áá¥ï­¨ï, ¨ ãà ¢­¥­¨ï �ã áá®­  �V (r) = �4�n+(r).�à¨ â ª®¬ ¯®¤å®¤¥n+1 (r) = � 14� ��V (r) � n+0 (r)� ;£¤¥ V (r) | ¯¥à¨®¤¨ç¥áª¨© ¯®â¥­æ¨ « ªà¨áâ ««¨ç¥áª®©à¥è¥âª¨ (¯®â¥­æ¨ « �èªà®äâ  [5], íªà ­¨à®¢ ­­ë©ªã«®­®¢áª¨© ¯®â¥­æ¨ « ¨ â. ¤.).�®«ãç¥­­ë¥ à¥§ã«ìâ âë ¬®£ãâ ¡ëâì ¨á¯®«ì§®¢ -­ë ¤«ï ¨áá«¥¤®¢ ­¨ï ¯¥à¨®¤¨ç¥áª®© ¯à®áâà ­áâ¢¥­­®©áâàãªâãàë í«¥ªâà®­­®£® £ §  ¢ â¢¥à¤ëå â¥« å á ªã¡¨ç¥á-ª®©, ¢ â®¬ ç¨á«¥ £à ­¥æ¥­âà¨à®¢ ­­®© ¨ ®¡ê¥¬­®-æ¥­â-à¨à®¢ ­­®©, ªà¨áâ ««¨ç¥áª®© à¥è¥âª®©, ¯®áª®«ìªã ¢íâ¨å á«ãç ïå ¯®¯à ¢ª  n+1 (r) ª ¯«®â­®áâ¨ § àï¤  ä®­ ¬®¦¥â ¡ëâì ¯à¥¤áâ ¢«¥­  ¢ ¢¨¤¥ áã¬¬ë á« £ ¥¬ëå¢¨¤  (5). �®â¥­æ¨ « V1(r), «¨­¥©­® § ¢¨áïé¨© ®â n+1 (r),â ª¦¥ ¡ã¤¥â ¯à¥¤áâ ¢¨¬ ¢ ¢¨¤¥ áã¬¬ë ¢ª« ¤®¢ ¢¨¤  (6).�à¥¤« £ ¥¬ë© ¯®¤å®¤ ¯®§¢®«ï¥â ®¡®©â¨áì ¡¥§ ­¥¨§-¡¥¦­®© ¢ ®¤­®ç áâ¨ç­ëå ¯®¤å®¤ å § ¬¥­ë à¥ «ì­®£®£ ¬¨«ìâ®­¨ ­  á¨áâ¥¬ë ¬®¤¥«ì­ë¬, ¯à¥¤áâ ¢«ïîé¨¬á®¡®© áã¬¬ã ®¤­®ç áâ¨ç­ëå ®¯¥à â®à®¢. � ª ï § ¬¥­ ,ª ª ¯à ¢¨«®, á¢ï§ ­  á ¢­¥á¥­¨¥¬ ¢ ä¨§¨ç¥áªãî ¬®¤¥«ì¤®¯®«­¨â¥«ì­ëå, ­¥ ¢á¥£¤  ®¯à ¢¤ ­­ëå ¯®«®¦¥­¨©.� ª¨¬ ®¡à §®¬, à áá¬®âà¥­­ë© ¢ à ¡®â¥ ¯®¤å®¤ ¨¬¥¥â®á®¡®¥ §­ ç¥­¨¥ ¤«ï ®¯¨á ­¨ï í«¥ªâà®­­®£® £ §  ¢¬¥â «« å [5, 6].�¨â¥à âãà 1. �àª®¢¨ç �.�., �®¬ à®¢ �.�., �®¯®¢  �.�., �®à§¨«®¢ �.�. //�¥áâ­. �®áª. ã­-â . �¨§. �áâà®­. 1994. ü2. �. 33 (MoscowUniversity Phys. Bull. 1994. No. 2. P. 31.).2. �àª®¢¨ç �.�., �®¬ à®¢ �.�., �®¯®¢  �.�. ¨ ¤à. // � ¬ ¦¥.1991. ü 4. �. 42 (Ibid. 1991. No. 4. P. 39).3. �àª®¢¨ç �.�., �®¬ à®¢ �.�., �®¯®¢  �.�. // � ¬ ¦¥. 1995.ü 4. �. 33 (Ibid. 1995. No. 4. P. 29.).4. �àª®¢¨ç �.�., �®¬ à®¢ �.�., �®¯®¢  �.�. ¨ ¤à. // � ¬ ¦¥.1996. ü4. �.77 (Ibid. 1996. N 4.).5. Lang N.D., Kohn W. // Phys. Rev. 1971. B3, No. 4. P. 1215.6. �¥®à¨ï ­¥®¤­®à®¤­®£® í«¥ªâà®­­®£® £ §  / �®¤ à¥¤.�. �ã­¤ª¢¨áâ , �. � àç . �., 1987.�®áâã¯¨«  ¢ p¥¤ ªæ¨î07.05.97


