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��� 539.19+539.2 ��� ����������� ������������ �������� ������ �������������� ������������ ����������. �. �àª®¢¨ç, �. �. �®¯®¢ (�����)� áá¬ âà¨¢ ¥âáï ¬¥â®¤, ¯à¥¤áâ ¢«ïîé¨© á®¡®© ®¡®¡é¥­¨¥ â¥®à¨¨ äã­ªæ¨®­ «®¢ ¯«®â­®áâ¨. �¥-â®¤, ®á­®¢ ­­ë© ­  ¯à¥¤áâ ¢«¥­¨¨ í­¥à£¨¨ á¨áâ¥¬ë ª ª äã­ªæ¨®­ «  ¤¨ £®­ «ì­®£® í«¥¬¥­â  ¬­®-£®ç áâ¨ç­®© ¬ âà¨æë ¯«®â­®áâ¨, ¯®§¢®«ï¥â ¨§ ¯¥à¢ëå ¯à¨­æ¨¯®¢ ãç¥áâì ®¡¬¥­­®-ª®àà¥«ïæ¨®­­ë¥íää¥ªâë ¢ á¨áâ¥¬¥. � ­ áâ®ïé¥© à ¡®â¥ ®¯¨á ­ á¯®á®¡ ¯®áâà®¥­¨ï äã­ªæ¨®­ «  ª¨­¥â¨ç¥áª®© í­¥à-£¨¨ ®á­®¢­®£® á®áâ®ï­¨ï á¨áâ¥¬ë ä¥à¬¨®­®¢.� à ¡®â å [1{3] ­ ¬¨ ¡ë«® ¯®ª § ­®, çâ® ¬¥â®¤äã­ªæ¨®­ «®¢ ¯«®â­®áâ¨, íää¥ªâ¨¢­® ¨á¯®«ì§ã¥¬ë©¯à¨ ®¯¨á ­¨¨ ¬­®£®í«¥ªâà®­­ëå á¨áâ¥¬ [4{5], ¤®¯ãá-ª ¥â ®¡®¡é¥­¨¥, á®áâ®ïé¥¥ ¢ á«¥¤ãîé¥¬. �­¥à£¨ï E0®á­®¢­®£® á®áâ®ï­¨ï «®ª «¨§®¢ ­­®© ä¥à¬¨-á¨áâ¥-¬ë ï¢«ï¥âáï ®¤­®§­ ç­ë¬ äã­ªæ¨®­ «®¬ ¬­®£®ç á-â¨ç­®© äã­ªæ¨¨ ¯«®â­®áâ¨ nm(r1; : : : ; rm), ¯à¥¤áâ ¢-«ïîé¥© á®¡®© ¤¨ £®­ «ì­ë© í«¥¬¥­â ­¥ § ¢¨áïé¥©®â á¯¨­  m-ç áâ¨ç­®© ¬ âà¨æë ¯«®â­®áâ¨. �¨­¨-¬ã¬ äã­ªæ¨®­ «  E0 = E[nm] à¥ «¨§ã¥âáï ­  äã­ª-æ¨¨, á®®â¢¥âáâ¢ãîé¥© ¯à®áâà ­áâ¢¥­­®¬ã à á¯à¥¤¥-«¥­¨î ç áâ¨æ ¢ ®á­®¢­®¬ á®áâ®ï­¨¨. � ª¨¬ ®¡à §®¬,¢ ®á­®¢ã â¥®à¨¨ ¬®¦¥â ¡ëâì ¯®«®¦¥­® ®¯¨á ­¨¥ ­¥-à¥«ïâ¨¢¨áâáª¨å ª¢ ­â®¢ëå á¨áâ¥¬ á ¯®¬®éìî ¬­®£®-ç áâ¨ç­ëå äã­ªæ¨© ¯«®â­®áâ¨ nm(r1; : : : ; rm):�®¦-­® ¯®ª § âì [3], çâ® £ ¬¨«ìâ®­¨ ­ á¨áâ¥¬ë ®¤­®§­ ç-­® ®¯à¥¤¥«¥­ ¬­®£®ç áâ¨ç­®© äã­ªæ¨¥© ¯«®â­®áâ¨®á­®¢­®£® á®áâ®ï­¨ï nm(r1; : : : ; rm): �¥«¨ç¨­ë, å -à ªâ¥à¨§ãîé¨¥ ®á­®¢­®¥ á®áâ®ï­¨¥, â ª¨¬ ®¡à §®¬,â ª¦¥ ï¢«ïîâáï äã­ªæ¨®­ « ¬¨ nm(r1; : : : ; rm), ®¤-­®§­ ç­®áâì ª®â®àëå ®ç¥¢¨¤­  ¤«ï ­¥¢ëà®¦¤¥­­ëå®á­®¢­ëå á®áâ®ï­¨© ¨ âà¥¡ã¥â ¤®¯®«­¨â¥«ì­®£® ¨á-á«¥¤®¢ ­¨ï ¢ ª ¦¤®¬ ª®­ªà¥â­®¬ á«ãç ¥ ¤«ï ¢ëà®¦-

¤¥­­ëå. � §¢¨¢ ¥¬ë© ­ ¬¨ ¬­®£®ç áâ¨ç­ë© ¯®¤å®¤®¡« ¤ ¥â ­¥®á¯®à¨¬ë¬ ¯à¥¨¬ãé¥áâ¢®¬ ¯¥à¥¤ âà ¤¨-æ¨®­­ë¬ ¬¥â®¤®¬ äã­ªæ¨®­ «®¢ ¯«®â­®áâ¨: ¢ íâ®¬¯®¤å®¤¥ ¨áç¥§ ¥â ­¥®¡å®¤¨¬®áâì § ¬¥­ïâì â®ç­ë©£ ¬¨«ìâ®­¨ ­ á¨áâ¥¬ë ¢§ ¨¬®¤¥©áâ¢ãîé¨å ç áâ¨æ¬®¤¥«ì­ë¬, ¯à¥¤áâ ¢«ïîé¨¬ á®¡®© áã¬¬ã ®¤­®ç á-â¨ç­ëå ®¯¥à â®à®¢, ¨ ª®­áâàã¨à®¢ âì íää¥ªâ¨¢­ë©®¡¬¥­­®-ª®àà¥«ïæ¨®­­ë© ¯®â¥­æ¨ «, ¯à¨¢«¥ª ï ¤®-¯®«­¨â¥«ì­ë¥ ä¨§¨ç¥áª¨¥ ¯à¥¤¯®«®¦¥­¨ï. �¤¨­áâ-¢¥­­®© ¯à®¡«¥¬®©, ¢®§­¨ª îé¥© ¢ íâ®¬ ¯®¤å®¤¥,ï¢«ï¥âáï  ¤¥ª¢ â­®¥ ®¯¨á ­¨¥ ª¨­¥â¨ç¥áª®© í­¥à£¨¨¬­®£®ä¥à¬¨®­­®© á¨áâ¥¬ë. �«ï à¥è¥­¨ï íâ®© ¯à®¡-«¥¬ë ¡ë«¨ ¨á¯®«ì§®¢ ­ë á«¥¤ãîé¨¥ á®®¡à ¦¥­¨ï.� áá¬®âà¨¬ «®ª «¨§®¢ ­­ãî á¨áâ¥¬ã N ä¥à¬¨®-­®¢ á £ ¬¨«ìâ®­¨ ­®¬H = T + V +W;T = NXi=1 �� 12M�i� ; V = NXi=1 V (ri);W = NXj=2 jXi=1W (ri; rj) (1)



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1998. ü2 9¨ ­®à¬¨à®¢ ­­®© ­  ¥¤¨­¨æã ¢®«­®¢®© äã­ªæ¨-¥© ®á­®¢­®£® á®áâ®ï­¨ï 	(r1; �1; : : : ; rN ; �N). �¤¥áì�� 12M�i� | ®¯¥à â®à ª¨­¥â¨ç¥áª®© í­¥à£¨¨, ri |à ¤¨ãá-¢¥ªâ®à, �1 | á®¢®ªã¯­®áâì á¯¨­®¢ëå ¨ ¨§®-á¯¨­®¢ëå ª®®à¤¨­ â i-© ç áâ¨æë; V (ri) ¨W (ri; rj)|¯®â¥­æ¨ «ë ¢§ ¨¬®¤¥©áâ¢¨ï i-© ç áâ¨æë á ¢­¥è­¨¬¯®«¥¬ ¨ ç áâ¨æ i ¨ j ¬¥¦¤ã á®¡®©; M | ¬ áá  ç á-â¨æë. �®¦­® ¯®ª § âì [1{3], çâ® ¯®«­ ï í­¥à£¨ï ®á-­®¢­®£® á®áâ®ï­¨ï íâ®© á¨áâ¥¬ë ®¯à¥¤¥«¥­  ¢ëà ¦¥-­¨¥¬E0 = E[nm] = T [nm] + �Cm�1N�1��1 Z d3r1 : : : d3rm�� NXi=1 V (ri)!nm(r1; : : : ; rm)++ �Cm�2N�2��1 Z d3r1 : : : d3rm��0@ NXj=2 jXi=1W (ri; rj)1Anm(r1; : : : ; rm); (2)£¤¥ nm(r1; : : : ; rm) = Sp� �m(r1; �1; : : : ; rm; �m;r1; �1; : : : ; rm; �m); (3)�m(r1; �1; : : : ; rm; �m; r01; �1; : : : ; r0m; �m) == CmN Sp�i;i>m Z d3rm+1 : : :d3rN�� �(r1; �1; : : : ; rN ; �N)� (4)� (r01; �1; : : : ; r0m; �m; rm+1; �m+1; : : : ; rN ; �N):�¨­¥â¨ç¥áª ï í­¥à£¨ï ®á­®¢­®£® á®áâ®ï­¨ï ¯à¥¤áâ ¢-«ï¥â á®¡®© ®¤­®§­ ç­ë© äã­ªæ¨®­ « nm(r1; : : : ; rm),ª®â®àë© ¬®¦¥â ¡ëâì § ¯¨á ­ ¢ ¢¨¤¥ ¬ âà¨ç­®£® í«¥-¬¥­â  T [nm] = h jT j i== �Cm�1N�1��1 Sp� Z d3r1 : : :d3rm " NXi=1 �� 12M�i�!���m(r01; �01; : : : ; r0m�0m; r1�1; : : : ; rm�m)#r0i = ri;�0i = �i ;i = 1; 2; : : : ; m: (5)�§ (5) ï¢­® á«¥¤ã¥â, çâ® ¢¥«¨ç¨­  T [nm] ®¯à¥¤¥«¥­ ¯à®áâà ­áâ¢¥­­ë¬ à á¯à¥¤¥«¥­¨¥¬ ç áâ¨æ ¢ á¨áâ¥¬¥.�¥«¥á®®¡à §­®áâì à §¢¨¢ ¥¬®£® ä®à¬ «¨§¬  § ¢¨á¨â®â ¢®§¬®¦­®áâ¨ ¯®«ãç¥­¨ï ª ª ¬®¦­® ¡®«¥¥ ¯à®áâ®-£® ï¢­®£® ¢ëà ¦¥­¨ï ¤«ï T [nm], â®ç­®áâì ª®â®à®£®­¥ ­¨¦¥, ç¥¬ ¤«ï ¢ëà ¦¥­¨©, ¨¬¥îé¨åáï ¤«ï T [n1]

¢ ®¤­®ç áâ¨ç­®¬ ¯®¤å®¤¥ [4{6]. �«ï à¥è¥­¨ï íâ®©¯à®¡«¥¬ë äã­ªæ¨®­ « T [nm] ã¤®¡­® ¯à¥¤áâ ¢¨âì ¢¢¨¤¥ T [n1] = Z d3r1 : : : d3rmt[nm](r1; : : : ; rm); (6)£¤¥ ¢¥«¨ç¨­  t[nm](r1; : : : ; rm), ¯à¥¤áâ ¢«ïîé ï á®-¡®© m-ç áâ¨ç­ãî ¯«®â­®áâì ª¨­¥â¨ç¥áª®© í­¥à£¨¨,®¯à¥¤¥«¥­  á â®ç­®áâìî ¤® á« £ ¥¬®£® g(r1; : : : ; rm),ã¤®¢«¥â¢®àïîé¥£® ãá«®¢¨îZ d3r1 : : : d3rmg(r1; : : : ; rm) = 0:�­ «¨â¨ç¥áª®¥ ¢ëà ¦¥­¨¥ ¤«ï t[nm](r1; : : : ; rm) ¬®-¦¥â ¡ëâì ¯®áâà®¥­® ¨§ á®®¡à ¦¥­¨©,  ­ «®£¨ç­ëå¨á¯®«ì§ã¥¬ë¬ ¢ ®¤­®ç áâ¨ç­®¬ ¬¥â®¤¥ äã­ªæ¨®­ -«®¢ ¯«®â­®áâ¨ [4, 6].�®áª®«ìªã ¢ëà ¦¥­¨¥ (5) ¤«ï T [nm] ­¥ á®¤¥à¦¨âï¢­®© § ¢¨á¨¬®áâ¨ ®â ¯®â¥­æ¨ «®¢ V (ri) ¨ W (ri; rj)¨ ¢¥«¨ç¨­  ª¨­¥â¨ç¥áª®© í­¥à£¨¨ ®á­®¢­®£® á®áâ®ï-­¨ï á¨áâ¥¬ë ä¥à¬¨®­®¢ ®¯à¥¤¥«¥­  ¯à®áâà ­áâ¢¥­-­ë¬ à á¯à¥¤¥«¥­¨¥¬ ç áâ¨æ, ¬ë ¨¬¥¥¬ ®á­®¢ ­¨¥áç¨â âì, çâ® ¤«ï á¨áâ¥¬ë á £ ¬¨«ìâ®­¨ ­®¬ ¢¨¤  (1)äã­ªæ¨®­ « T [nm] ¨¬¥¥â â®â ¦¥ ¢¨¤, çâ® ¨ ¤«ï á¨á-â¥¬ë á £ ¬¨«ìâ®­¨ ­®¬H 0 = T + U; U = NXi+1U(ri); (7)¢®«­®¢ ï äã­ªæ¨ï ®á­®¢­®£® á®áâ®ï­¨ï ª®â®à®© ¬®-¦¥â ¡ëâì ¯à¥¤áâ ¢«¥­  ¢ ¢¨¤¥ ¤¥â¥à¬¨­ ­â , á®áâ ¢-«¥­­®£® ¨§ ®àâ®­®à¬¨à®¢ ­­ëå ®¤­®ç áâ¨ç­ëå ¢®«-­®¢ëå äã­ªæ¨© ��(ri; �i). � íâ®¬ á«ãç ¥ m-ç áâ¨ç-­ ï ¬ âà¨æ  ¯«®â­®áâ¨ (4) á¢ï§ ­  á ®¤­®ç áâ¨ç­®©¢ëà ¦¥­¨¥¬�m(r1; �1; : : : ; rm; �m; r01; �01; : : : ; r0m; �0m) == CmNNm det jj�1(r1; �1; r01; �01)jj;�1(r1; �1; r01; �01) =X� n����(ri; �i)��(r0i; �0i): (8)�¤¥áì n� | á®¡áâ¢¥­­ë¥ §­ ç¥­¨ï ®¯¥à â®à  ç¨á¥«§ ¯®«­¥­¨ï bn� , ¨¬¥îé¥£® ¢¨¤ [6]bn� = � �p20(r)� ep2� ; (9)£¤¥ �(z) | äã­ªæ¨ï �¥¢¨á ©¤ , p0(r) | «®ª «ì­ë©¨¬¯ã«ìá �¥à¬¨, bp = �ir | ®¯¥à â®à ¨¬¯ã«ìá .�¢¥¤¥¬ äã­ªæ¨î à á¯à¥¤¥«¥­¨ï fm(r1; : : : ; rm;p1; : : : ; pm), á¢ï§ ­­ãî ¯à¥®¡à §®¢ ­¨¥¬ �ãàì¥ ám-ç áâ¨ç­®© ¬ âà¨æ¥© ¯«®â­®áâ¨:�m(r1; �1; : : : ; rm; �m; r01; �01; : : : ; r0m; �0m) == CmN Z d3p1 : : :d3pmfm(r1; : : : ; rm; p1; : : : ; pm)�



10 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1998. ü 2� exp mXi=1 ipj(rj � r0j)! : (10)�§ (8) ¤«ï á¨áâ¥¬ë á £ ¬¨«ìâ®­¨ ­®¬ (7) á«¥¤ã¥âfm(r1; : : : ; rm; p1; : : : ; pm) = 1m! det jjf1(rj ; pl)�� exp(ipl(rj � rl))jj; (11)f1(r; p) = exp(�ipr)en� exp(ipr): (12)�­â¥£à¨à®¢ ­¨¥ ¯® ª®®à¤¨­ â ¬ äã­ªæ¨¨ à á¯à¥¤¥-«¥­¨ï ¯à¨¢®¤¨â ª ¯«®â­®áâ¨ ¢¥à®ïâ­®áâ¨ ¤«ï à á¯à¥-¤¥«¥­¨ï ¯® ¨¬¯ã«ìá ¬ [6], ¢ á¨«ã ç¥£® ¤®¯ãáª ¥â ¯à¥¤-áâ ¢«¥­¨¥t[nm](r1; : : : ; rm) = Nm Sp� Z d3p1 : : : d3pm��0@ mXj=1 p2j2M1A fm(r1; : : : ; rm; p1; : : : ; pm): (13)�«ï á¨áâ¥¬ á ¯ à­ë¬¨ ¯®â¥­æ¨ « ¬¨ ¢§ ¨¬®¤¥©áâ-¢¨ï ¬¥¦¤ã ç áâ¨æ ¬¨ ­ ¨¡®«¥¥ æ¥«¥á®®¡à §­® ®¯¨-á ­¨¥ ¯®áà¥¤áâ¢®¬ ¤¢ãåç áâ¨ç­ëå äã­ªæ¨© ¯«®â­®á-â¨ n2(r1; r2) [3], ¤«ï ®áãé¥áâ¢«¥­¨ï ª®â®à®£® ¦¥-« â¥«ì­® ¯®«ãç¨âì  ­ «¨â¨ç¥áª®¥ ¢ëà ¦¥­¨¥ ¤«ït[n2](r1; r2). �áå®¤ï ¨§ (8){(13) «¥£ª® ¯®ª § âì, çâ®n2(r1; r2) = 12C2N Sp� fF (r1; 0)F (r2; 0)��F (r1; r12)F (r2; r21)g; (14)t[n2](r1; r2) = N2 Sp� fK(r1; 0)F (r2; 0)++K(r2; 0)F (r1; 0)�K(r1; r12)F (r2; r21)��K(r2; r21)F (r1; r12)g; (15)£¤¥ rkj = rk � rj ,F (rk; rkj) = Z d3pf1(rk; p) exp(iprkj); (16)K(rk; rkj) = 12M Z d3pp2f1(rk; p) exp(iprkj) == � �j2MF (rk; rkj): (17)�®ç­ë© ¢¨¤ äã­ªæ¨© F (rk; rkj) ¨ K(rk; rkj) ¬®¦­®¯®«ãç¨âì ¨áå®¤ï ¨§ (9) ¨ (12). �ã­ªæ¨ï �¥¢¨á ©¤ ¢ (9),  à£ã¬¥­â ª®â®à®© ¯à¥¤áâ ¢«ï¥â á®¡®© áã¬¬ã ­¥-ª®¬¬ãâ¨àãîé¨å ®¯¥à â®à®¢, ¤®¯ãáª ¥â à §«®¦¥­¨¥¯® ª®¬¬ãâ â®à ¬ p20(r) ¨ bp [6]. � á«ãç ¥ ¬¥¤«¥­­®¬¥­ïîé¥©áï ¯«®â­®áâ¨ (â.¥. ¯à¨ ¢ë¯®«­¥­¨¨ ãá«®-¢¨ï jrn1(r)jn1(r) � p0(r)) ¬®¦­® ®£à ­¨ç¨âìáï ¢â®àë¬¯®àï¤ª®¬ íâ®£® à §«®¦¥­¨ï:�(p20 � bp2) = �(p20 � p2) + 12 ��p20 + 2i(prp20)����0(p20 � p2) + 13��rp20�2� 2 �prp20�2 p20��00(p20 � p2)�

�12 �prp20�2 �000(p20 � p2); (18)£¤¥ p0 � p0(r). �®¤áâ ¢«ïï (18) ¢ (14) ¨ (15), ¯®«ãç¨¬F (rj ; rk) = 12�2 p20jrjk j1(xjk) + �2F (rj ; rjk); (19)�2F (rj ; rjk) = 14�2 (�p20j " 12jp0jj cos xjk�� 118jp0jjj0(xjk) + 13jrjkj18 j1(xjk) + 19 jp0jjr2jkj2(xjk)#++ �rjk � rl(p20j)�"� 4jrjkjj1(xjk) + jp0jjj2(xjk)#++ �rj(p20j)�2 " 148jp0jj3 j0(xjk)� 101r2jk96jp0jjj1(xjk)�� 78jp0jj3 + 5r2jk24jp0jj! j2(xjk)++ 124 jrjkj3 � 5532 jrjkjp20j ! j3(xjk)��58 r2jkjp0j jj4(xjk) + 124 jrjkj3j5(xjk)#++ �rjk � rj(p20j)�" 158jp0jj3r2jk j2(xjk)�� 16532p20j jrjkjj3(xjk) + 158jp0jjj4(xjk)� jrjkj8 j5(xjk)#) ;F (rj ; 0) = 16�2p20j + 1192�2 �rjp20j�2jp0j j3 + 136�2 �p20jjp0jj ;K(rj; 0) = 18�2M �15p20j � 132 jp0j j�jp20j++ 124jp0jj �rjp20j�2 �: (20)�¤¥áì p0i = p0(ri) | «®ª «ì­ë© ¨¬¯ã«ìá ä¥à¬¨-ç á-â¨æë ¢ â®çª¥ ri; xjk = jp0ij � jrjkj; jk(z) | áä¥à¨-ç¥áª¨¥ äã­ªæ¨¨ �¥áá¥«ï, á¢ï§ ­­ë¥ á æ¨«¨­¤à¨ç¥áª¨-¬¨ äã­ªæ¨ï¬¨ �¥áá¥«ï Jk+1=2(z) ¯®«ãæ¥«®£® ¯®àï¤ª á®®â­®è¥­¨¥¬ jk(z) = r �2z Jk+1=2(z). �ª« ¤ ¢ ¨­-â¥£à « (6) ®â ¤¢ãå ¯®á«¥¤­¨å á« £ ¥¬ëå ¢ (15), ¥á«¨ãç¥áâì ¢ëà ¦¥­¨¥ (17), ¯¥à¢ãî â¥®à¥¬ã �à¨­  [7] ¨à¥§ã«ìâ âë, ¨¬¥îé¨¥áï ¤«ï  á¨¬¯â®â¨ç¥áª¨å á¢®©áâ¢¢®«­®¢ëå äã­ªæ¨© ¬­®£®ç áâ¨ç­ëå á¨áâ¥¬ [8], ¡ã¤¥âà ¢¥­ ­ã«î.�«ï ¯®«ãç¥­¨ï  ­ «¨â¨ç¥áª®£® ¢ëà ¦¥­¨ï ¤«ït[n2](r1; r2) ­¥®¡å®¤¨¬® ãáâ ­®¢¨âì á¢ï§ì ¬¥¦¤ã ¤¢ãå-ç áâ¨ç­®© äã­ªæ¨¥© ¯«®â­®áâ¨ n2(r1; r2) ¨ ¨¬¯ã«ì-á®¬ �¥à¬¨. �â® ¬®¦­® á¤¥« âì, ¯à® ­ «¨§¨à®¢ ¢¢ëà ¦¥­¨¥ (14) ¤«ï n2(r1; r2) ¢ á«ãç ¥ ­¥¢§ ¨¬®¤¥©-áâ¢ãîé¥£® £ §  á¢®¡®¤­ëå ç áâ¨æ. �ë ¯à¨å®¤¨¬ ª



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1998. ü2 11à¥§ã«ìâ âã:n2(r1; r2) = Sp�  p6036�2 � p608�4 �j1(p0r12)p0r12 �2! ;£¤¥ j1(x)| áä¥à¨ç¥áª ï äã­ªæ¨ï �¥áá¥«ï ¯¥à¢®£® ¯®-àï¤ª , ®¯à¥¤¥«ï¥¬ ï à ¢¥­áâ¢®¬j1(x) = sinx� x cosxx2 :�à®¨§¢®¤ï ãáà¥¤­¥­¨¥ ¯®  ­á ¬¡«î ç áâ¨æ, ¤«ï áà¥¤-­¥£® §­ ç¥­¨ï ¤¢ãåç áâ¨ç­®© ¯«®â­®áâ¨ ¯®«ãç¨¬n2 = Sp�  p6036�4 � p608�4 �j1(p0rs)p0rs �2! == Sp� p6036�4  1� 92 �j1(p0rs)p0rs �2! :�áà¥¤­¥­­®¥ à ááâ®ï­¨¥ ¬¥¦¤ã ç áâ¨æ ¬¨ á¨áâ¥¬ë®¯à¥¤¥«¥­® ¢ëà ¦¥­¨¥¬ rs = [3=(4�n)]1=3, £¤¥ n =N=
 | áà¥¤­¥¥ (¯® ®¡ê¥¬ã 
 á¨áâ¥¬ë) §­ ç¥­¨¥¯«®â­®áâ¨ ç áâ¨æ.�®ª «ì­ë© ¨¬¯ã«ìá �¥à¬¨ á¢ï§ ­ á ¯«®â­®áâìîç áâ¨æ á®®â­®è¥­¨¥¬ n = pdp30=(6�2), £¤¥ pd | ä ª-â®à ¢ëà®¦¤¥­¨ï, à ¢­ë© ç¨á«ã ¢®§¬®¦­ëå ¯à®¥ªæ¨©¤¨áªà¥â­ëå ¯¥à¥¬¥­­ëå (á¯¨­ , ¨§®â®¯¨ç¥áª®£® á¯¨-­  ¨ â.¤.) � ç áâ­®áâ¨, ¤«ï í«¥ªâà®­®¢ pd = 2, ¤«ï­ãª«®­®¢ pd = 4:�«¥¤®¢ â¥«ì­®,n2 = Sp� p6036�4  1� 92 �j1(xd)xd �2! = C(pd) Sp� p6036�4 ;C(pd) =  1� 92 �j1(xd)xd �2! ; xd = � 9�2pd�1=3 :�­®¦¨â¥«ì C(pd) § ¢¨á¨â â®«ìª® ®â §­ ç¥­¨ï ä ªâ®-à  ¢ëà®¦¤¥­¨ï pd. � ª¨¬ ®¡à §®¬, ¢ëà ¦¥­¨¥, á¢ï-§ë¢ îé¥¥ «®ª «ì­ë© ¨¬¯ã«ìá �¥à¬¨ ¨ ¤¢ãåç áâ¨ç-­ãî äã­ªæ¨î ¯«®â­®áâ¨, ¡ã¤¥â ¨¬¥âì ¢¨¤p0 =  36�4n2(r1; r2)pdC(pd) !1=6 :�«ï «®ª «ì­®© ¤¢ãåç áâ¨ç­®© ¯«®â­®áâ¨ ª¨­¥â¨ç¥á-ª®© í­¥à£¨¨ ¢ á®®â¢¥âáâ¢¨¨ á (17){(20) ¯®«ãç¨¬

t[n2](r1; r2) = 1N � 1�� Sp� � 310(18�4)1=3 (C(pd))�4=3 n4=32 (r1; r2)++ 51152 (C(pd))�1 h(r1n2(r1; r2))2++ (r2n2(r1; r2))2in�12 (r1; r2)�� 1960 (C(pd))�2=3 [(�1 +�2)n2(r1; r2)]n�1=32 (r1; r2)�:(21)�ëà ¦¥­¨¥ (21) ¬®¦¥â ¨á¯®«ì§®¢ âìáï ¤«ï ®¯¨á ­¨ïä¥à¬¨-á¨áâ¥¬ á £ ¬¨«ìâ®­¨ ­®¬ ¢¨¤  (1). �­® ¨¬¥-¥â ¤®áâ â®ç­® ¯à®áâ®© ¢¨¤ ¨ ®¡¥á¯¥ç¨¢ ¥â å®à®èãîâ®ç­®áâì à áç¥â®¢ [1{3].�à ¢­¥­¨¥ ¯®«ãç¥­­ëå ­ ¬¨ à¥§ã«ìâ â®¢ [1{3]¤«ï àï¤  å à ªâ¥à¨áâ¨ª í«¥ªâà®­­®£® £ §  ¬¥â ««  ¨¯ à ¬¥âà®¢, ®¯¨áë¢ îé¨å  ¤á®à¡æ¨î ¢®¤®à®¤  ­ ¯®¢¥àå­®áâ¨ ¬¥â «« , á ¤ ­­ë¬¨ íªá¯¥à¨¬¥­â  ¨ à¥-§ã«ìâ â ¬¨, ¯®«ãç¥­­ë¬¨ ¢ à ¬ª å â¥å ¦¥ ¬®¤¥«¥©¢ âà ¤¨æ¨®­­®¬ ®¤­®ç áâ¨ç­®¬ ¬¥â®¤¥ äã­ªæ¨®­ -«®¢ ¯«®â­®áâ¨, ¯®ª §ë¢ ¥â, çâ® ¬¥â®¤ ¬­®£®ç áâ¨ç-­ëå äã­ªæ¨®­ «®¢ ¯«®â­®áâ¨, ®¡¥á¯¥ç¨¢ ï ª®àà¥ªâ-­ë© ãç¥â ®¡¬¥­­®-ª®àà¥«ïæ¨®­­ëå íää¥ªâ®¢, ®¡« -¤ ¥â §­ ç¨â¥«ì­® ¡®«ìè¨¬¨ ¢®§¬®¦­®áâï¬¨ ¯® áà ¢-­¥­¨î á ®¤­®ç áâ¨ç­ë¬ ¯®¤å®¤®¬.�¨â¥à âãà 1. �àª®¢¨ç �.�., �®¬ à®¢ �.�., �®¯®¢  �.�. ¨ ¤à. // �¥áâ­.�®áª. ã­-â . �¨§. �áâà®­. 1991. ü4. �. 42 (MoscowUniversity Phys. Bull. 1991. No.4. P.39).2. �àª®¢¨ç �.�., �®¬ à®¢ �.�., �®¯®¢  �.�. ¨ ¤à. // �®¢¥àå-­®áâì. 1993. ü2. �. 5.3. �àª®¢¨ç �.�., �®¬ à®¢ �.�., �®¯®¢  �.�., �®à§¨«®¢ �.�. //�¥áâ­. �®áª. ã­-â . �¨§. �áâà®­. 1994. ü2. �. 33 (MoscowUniversity Phys. Bull. 1994. No. 2. P. 31).4. Dreizler R.M., Gross E.K.U. Density-functional Theory. Sprin-ger-Verlag, 1990.5. �¥®à¨ï ­¥®¤­®à®¤­®£® í«¥ªâà®­­®£® £ §  / �®¤ à¥¤.�. �ã­¤ª¢¨áâ , �. � àç . �., 1987.6. �¨à¦­¨æ �.�. �®«¥¢ë¥ ¬¥â®¤ë â¥®à¨¨ ¬­®£¨å ç áâ¨æ.�., 1963.7. �à®­èâ¥©­ �.�., �¥¬¥­¤ï¥¢ �.�. �¯à ¢®ç­¨ª ¯® ¬ â¥¬ -â¨ª¥. �., 1986.8. �¨¤ �., � ©¬®­ �. �¥â®¤ë á®¢à¥¬¥­­®© ¬ â¥¬ â¨ç¥áª®©ä¨§¨ª¨. �. 4. �­ «¨§ ®¯¥à â®à®¢. �., 1982.�®áâã¯¨«  ¢ p¥¤ ªæ¨î07.05.97


