
16 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2002. ò5�ª § ­­ ï ç áâ®â  á®®â¢¥âáâ¢ã¥â !ex ¢ ¯®¤áâàãªâãà¥(��2 )n [6]. � áç¥âë ¯à®¢®¤¨«¨áì ­  ®á­®¢¥ ä®à¬ã-«ë (8), ¤«ï ç¥£® ¡ë«¨ ¢§ïâë á«¥¤ãîé¨¥ ¯ à ¬¥â-àë, å à ªâ¥à­ë¥ ¤«ï á¢ï§¨ (�{�): � = 6 � 10�24 £,D0=r0 = 1 , (M01)2 = 6 � 10�19 c¬2 , ¨ ¯ à ¬¥âàë� = 6 � 10�24 £, D0=r0 = 0:3 , !B = 2:5 � 1014 á�1 ,�2t = 2 � 10�19 c¬2 , b = 1:5 � 10�8 c¬ ¤«ï á¢ï§¨(�{��3 ).�¥§ã«ìâ âë à áç¥â®¢ ¢¥à®ïâ­®áâ¨ ¤¨áá®æ¨ æ¨¨á¢ï§¨ (�{��3 ) ¢ ¥¤¨­¨æã ¢à¥¬¥­¨ ¨«¨ áª®à®áâ¨¯à®æ¥áá  äà £¬¥­â æ¨¨ ¢ § ¢¨á¨¬®áâ¨ ®â í­¥à£¨¨Ek ®¡à §®¢ ¢è¥£®áï äà £¬¥­â  (��3 ), ¢§ïâ®© ¢®â­®á¨â¥«ì­ëå ¥¤¨­¨æ å s = Ek=(~!B) , ¯à¥¤áâ ¢-«¥­ë ­  à¨á. 1. �«ï à áç¥â  ¡ë«¨ ¢§ïâë á«¥¤ãîé¨¥¯ à ¬¥âàë: N = 105 , K = 35 , P01 = 0:3 (ªà¨¢ ï 1)¨ N = 150 , K = 50 , P01 = 0:3 (ªà¨¢ ï 2).� ª ¢¨¤­® ¨§ à¨áã­ª , à áá¬ âà¨¢ ¥¬ ï äã­ªæ¨ïPf (k) ¨¬¥¥â à¥§®­ ­á­®¥ ¯®¢¥¤¥­¨¥. �¥§®­ ­á­®¥¯®¢¥¤¥­¨¥ äã­ªæ¨¨ Pf (k) ¢ § ¢¨á¨¬®áâ¨ ®â N ¨

Ek ¯à¨ ä¨ªá¨à®¢ ­­ëå K ¨ P01 ,   â ª¦¥ ®â Ek¨ P01 ¯à¨ ä¨ªá¨à®¢ ­­ëå K ¨ N ¯à¥¤áâ ¢«¥­o ­ à¨á. 2 ¨ 3.�¨â¥à âãà 1. Abella D., Kurnit N.A., Hartmann S.R. // Phys. Rev. 1966.141. �. 391.2. Goncalves A.M.P., Tallet A., Lefebvre R. // Phys. Rev. 1969.188. �. 576.3. Grad J., Hernandez G., Mukamel S. // Phys. Rev. 1988. A37.�. 3835.4. Mukamel S. // Ann. Rev. Phys. Chem. 2000. 51. �. 691.5. Radzig A.A., Smirnov B.M. // Data on Atoms, Moleculesand Ions. Berlin: Springer-Verlag, 1995.6. Nakanishi K. // Infrared Absorption Spectroscopy. SanFrancisco; Tokyo, 1962. �®áâã¯¨«  ¢ p¥¤ ªæ¨î11.03.02��� 530.145.6 ������������ ����������� ������� �������������������� ��ð������� � ������-�����������������������.�. � ¢«®¢ , �.�. �à¥­ª¨­(ª ä¥¤à  â¥®à¥â¨ç¥áª®© ä¨§¨ª¨; ª ä¥¤à  ª¢ ­â®¢®© â¥®à¨¨¨ ä¨§¨ª¨ ¢ëá®ª¨å í­¥à£¨©)E-mail: th180@phys.msu.su�¥â®¤®¬ ¨­â¥£à «ì­ëå ¯à¥®¡à §®¢ ­¨©, á¢ï§ ­­ë¬ á ¨áá«¥¤®¢ ­¨¥¬ « ¯« á®¢áª¨å ®¡à §®¢¢®«­®¢ëå äã­ªæ¨©, ­ å®¤¨âáï ¤¨áªà¥â­ë© á¯¥ªâà à ¤¨ «ì­®£® ãà ¢­¥­¨ï �àñ¤¨­£¥à  á ¯à®-¨§¢®«ì­ë¬ ¯®â¥­æ¨ «®¬ ¯à¨âï¦¥­¨ï. � ¬ âà¨ç­ëå í«¥¬¥­â å å à ªâ¥à¨áâ¨ç¥áª®£® ãà ¢­¥­¨ï,¯à¥¤áâ ¢«¥­­ëå ¢ ¢¨¤¥ ä®à¬ «ì­®£® à §«®¦¥­¨ï ¯® ®¡à â­ë¬ áâ¥¯¥­ï¬ í­¥à£¨¨, ¯à®¨§¢¥¤¥­®áã¬¬¨à®¢ ­¨¥ àï¤®¢. �  ¯à¨¬¥à å ®¡®¡é¥­­®£® ¯®â¥­æ¨ «  �ª ¢ë ¨ íªà ­¨à®¢ ­­®£® ªã«®-­®¢áª®£® ¯®â¥­æ¨ «  ¯à®¤¥¬®­áâà¨à®¢ ­ë ¢®§¬®¦­®áâ¨ ¬¥â®¤ , ª®â®àë© á ãá¯¥å®¬ ¬®¦¥â ¡ëâì¨á¯®«ì§®¢ ­ ¨ ¤«ï ¤àã£¨å ¯®â¥­æ¨ «®¢.� áâ âìïå [1, 2] ¡ë« à §à ¡®â ­ ®¯¥à â®à­ë©¢ à¨ ­â ¬¥â®¤  ¨­â¥£à «ì­ëå ¯à¥®¡à §®¢ ­¨© [3],¯®§¢®«ïîé¨© áà ¢­¨â¥«ì­® ¯à®áâ® ®¯à¥¤¥«ïâì ¤¨á-ªà¥â­ë© á¯¥ªâà à ¤¨ «ì­®£® ãà ¢­¥­¨ï �àñ¤¨­£¥à (��) á ¯à®¨§¢®«ì­ë¬ ¯®â¥­æ¨ «®¬ ¯à¨âï¦¥­¨ï. � -áâ®ïé ï à ¡®â  ï¢«ï¥âáï ¯à®¤®«¦¥­¨¥¬ ­ è¨å ¨á-á«¥¤®¢ ­¨© ¢ ¤ ­­®© ®¡« áâ¨ ¨ á®¤¥à¦¨â ¯®¤à®¡­ë¥¢ëç¨á«¥­¨ï ­  ��� í­¥à£¥â¨ç¥áª®£® á¯¥ªâà  �� áâ¨¯¨ç­ë¬¨ ï¤¥à­®-ªã«®­®¢áª¨¬¨ ¯®â¥­æ¨ « ¬¨: ®¡-®¡é¥­­ë¬ ¯®â¥­æ¨ «®¬ �ª ¢ë ¨ íªà ­¨à®¢ ­­ë¬ªã«®­®¢áª¨¬, è¨à®ª® ¨á¯®«ì§ã¥¬ë¬¨ ¢ ï¤¥à­®© ¨ â®¬­®© ä¨§¨ª¥.�ã¤¥¬ à áá¬ âà¨¢ âì à ¤¨ «ì­®¥ ãà ¢­¥­¨¥�àñ¤¨­£¥à d2	dr2 � l(l+ 1)r2 	� V (r)	+E	= 0 (1)

(~= 2m= 1 , l = 0; 1; 2; : : : | ®à¡¨â «ì­®¥ ª¢ ­â®¢®¥ç¨á«®) á ¯®â¥­æ¨ «®¬ ¯à¨âï¦¥­¨ïV (r) = V (r=a) = 1XN=�1 bN �ra�N ; a > 0; (2)ã¡ë¢ îé¨¬ ­  ¡¥áª®­¥ç­®áâ¨ ¨ ¨¬¥îé¨¬ ªã«®­®¢-áªãî ®á®¡¥­­®áâì b�1a=r ¯à¨ r = 0 .� ª ¯®ª § ­® ¢ à ¡®â¥ [2], ¤¨áªà¥â­ë© á¯¥ªâàí­¥à£¨© Ep (p = 0; : : : ; pmax) ãà ¢­¥­¨ï (1) ®¯à¥¤¥-«ï¥âáï ¨§ å à ªâ¥à¨áâ¨ç¥áª®£® ãà ¢­¥­¨ïdet jjBnk � (n+ �)�nkjj= 0; n; k = 0; 1; : : : ; (3)£¤¥ Bnk =�b�1a2x�nk + a2 1XN=0 bN�nk(N)xN+2;



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2002. ò5 17E =� 1(2ax)2 ; � = l+1; (4)�nk(N) = (�1)n+1k!n! �� kXm=maxf0;n�N�1g(�1)m�(m+N + 2� +1)�(m+N +2)m!(k �m)!�(m+2�)�(m+N � n+ 2) :(5)� íâ®¬ ¯®¤å®¤¥ ¬ âà¨æ  Bnk ¢ å à ªâ¥à¨áâ¨ç¥á-ª®¬ ãà ¢­¥­¨¨ (3) ¯à¥¤áâ ¢«¥­  ¢ ¢¨¤¥ ä®à¬ «ì­®£®à §«®¦¥­¨ï ¯® x (®¡à â­ë¬ áâ¥¯¥­ï¬ jEj1=2 ). �«ï®¯à¥¤¥«¥­¨ï á¯¥ªâà  í­¥à£¨© ®¡ëç­® à áå®¤ïé¨©áïàï¤ ¢ (4) ¤®«¦¥­ ¡ëâì ¯à®áã¬¬¨à®¢ ­ ¨ ¢¥«¨ç¨­ëBnk ¯à¥¤áâ ¢«¥­ë ¢ § ¬ª­ãâ®© ä®à¬¥.� ¤ ­­®© à ¡®â¥ ¬ë ¯à®¢®¤¨¬ ¯®¤à®¡­ë¥ ¢ëç¨á-«¥­¨ï ­  ��� á¯¥ªâà®¢ í­¥à£¨© ��, ¯à¨ íâ®¬ ¨á-¯®«ì§ãîâáï ¤¢  â¨¯¨ç­ëå ¯®â¥­æ¨ «  ¯à¨âï¦¥­¨ï:1) ®¡®¡é¥­­ë© ¯®â¥­æ¨ « �ª ¢ë á íªá¯®­¥­æ¨- «ì­ë¬ ã¡ë¢ ­¨¥¬ ­  ¡¥áª®­¥ç­®áâ¨, ª ª®â®à®¬ã¤®¡ ¢«¥­ ªã«®­®¢áª¨© ¯®â¥­æ¨ «:V (r) =� IXi=1 Vir � ra�i e�r=a�zr ; Vi > 0; a > 0; z > 0;(6)2) íªà ­¨à®¢ ­­ë© ªã«®­®¢áª¨© ¯®â¥­æ¨ « (á®áâ¥¯¥­­ë¬ ã¡ë¢ ­¨¥¬ ­  ¡¥áª®­¥ç­®áâ¨):V (r) =�V0r 11 + (r=a)2 V0 > 0; a > 0: (7)�â¬¥â¨¬ áãé¥áâ¢¥­­®¥ à §«¨ç¨¥ íâ¨å ¤¢ãå á«ã-ç ¥¢. �à¨ z = 0 á¯¥ªâà �� á ¯®â¥­æ¨ «®¬ (6) ¬®¦¥â¨¬¥âì ª®­¥ç­®¥ ç¨á«® E0; : : : ; Emax ãà®¢­¥© í­¥à£¨¨¨«¨ ­¥ ¨¬¥âì ¨å ¢®®¡é¥. �¤­ ª® ¯à¨ z 6= 0 ¢á¥£¤ ¨¬¥¥âáï ¡¥áª®­¥ç­®¥ ç¨á«® ¤¨áªà¥â­ëå ãà®¢­¥©.�¯¥ªâà �� á ¯®â¥­æ¨ «®¬ (7) ¯à¨ a < 1 ¢á¥£¤ ¨¬¥¥â ª®­¥ç­®¥ ç¨á«® ãà®¢­¥© í­¥à£¨¨.I. �áá«¥¤ã¥¬ á­ ç «  í­¥à£¥â¨ç¥áª¨© á¯¥ªâà á®¡®¡é¥­­ë¬ ¯®â¥­æ¨ «®¬�ª ¢ë (6). � íâ®¬ á«ãç ¥ª®íää¨æ¨¥­âë à §«®¦¥­¨ï bN ¢ (2) à ¢­ëb�1 =�V0 + za ;bN = IXi=0 Via (�1)N+i(N +1� i)! ; N = 0; 1; : : : ; (8)  ¬ âà¨æ  Bnk (4) ¨¬¥¥â ¢¨¤Bnk = za�nk + IXi=0 Bink;Bink = q0x�i0�nk + qix2 1XN=0 (�1)N+1xN(N +1� i)!�nk(N); (9)qi = Via; i= 0; 1; : : : ; I:

�¨ää¥à¥­æ¨àãï i à § ä®à¬ã«ã�nk + 1XN=0 (�1)NxN+1(N + 1)! �nk(N) = 1xb0nk(x);b0nk(x) = 1q 0B0nk; (10)¯®«ãç ¥¬ Bink = (�1)iqixi+1 didxi � 1xb0nk� : (11)� ¬¥â¨¬, çâ® ¯à¨ ä¨ªá¨à®¢ ­­ëå §­ ç¥­¨ïå ¢¥«¨ç¨­n; k; l í«¥¬¥­âë ¬ âà¨æë B0nk ¬®£ãâ ¡ëâì ¯®«ãç¥­ë­¥¯®áà¥¤áâ¢¥­­ë¬ áã¬¬¨à®¢ ­¨¥¬ àï¤  (10). �¤­ -ª® ¯à®é¥ ¯®«ãç¨âì ¢¥«¨ç¨­ã B0nk(x) ¢ § ¬ª­ãâ®©ä®à¬¥ ¤àã£¨¬ á¯®á®¡®¬, á¢ï§ ­­ë¬ á ¨áá«¥¤®¢ ­¨¥¬­¥ª®â®à®£® ¤¨ää¥à¥­æ¨ «ì­®£® ãà ¢­¥­¨ï ¤«ï « ¯-« á®¢áª¨å ®¡à §®¢ ¢®«­®¢ëå äã­ªæ¨© ��, çâ® ¡ë«®á¤¥« ­® ¢ ­ è¥© à ¡®â¥ [3]. �«ï ¬ âà¨æë b0nk(x) â ¬¡ë«® ¯®«ãç¥­® ¢ëà ¦¥­¨¥b0nk(x) = xk!(1 + x)n+k+2��(k+ 2�)�� nXm=maxfn�k;0gxk�n+2m(1� x2)n�m�(k+m+2�)m!(n�m)!�(k +m� n+ 1) :(12)� ª ¨ á«¥¤®¢ «® ®¦¨¤ âì, ®¡  á¯®á®¡  ¤ îâ ®¤¨­ -ª®¢ë¥ à¥§ã«ìâ âë ¤«ï ¢¥«¨ç¨­ b0nk(x) .�¯¥æ¨ «ì­® ®â¬¥â¨¬, çâ® ¬¥â®¤ ®¯à¥¤¥«¥­¨ïá¯¥ªâà , à §à ¡®â ­­ë© ¢ [3], ¬®¦¥â ¡ëâì ¨á¯®«ì-§®¢ ­ â®«ìª® ¤«ï ¯®â¥­æ¨ «®¢ îª ¢áª®£® â¨¯ , ¤«ï¢á¥å ®áâ «ì­ëå ¯®â¥­æ¨ «®¢ ¯à¨å®¤¨âáï ­¥¯®áà¥¤-áâ¢¥­­® áã¬¬¨à®¢ âì à áå®¤ïé¨¥áï àï¤ë (4), çâ®¡ë§ ¯¨á âì ¬ âà¨æã Bnk ¢ § ¬ª­ãâ®© ä®à¬¥. ) �à®¤¥¬®­áâà¨àã¥¬ á­ ç «  ¢®§¬®¦­®áâ¨ ¬¥â®-¤  ¨­â¥£à «ì­ëå ¯à¥®¡à §®¢ ­¨© ¤«ï ­ å®¦¤¥­¨ïí­¥à£¥â¨ç¥áª®£® á¯¥ªâà  �� á íªá¯®­¥­æ¨ «ì­ë¬¯®â¥­æ¨ «®¬ V � ra�=�V1a e�r=a (13)(â. ¥. ¢ ä®à¬ã«¥ (6) â®«ìª® V1 6= 0 , ¢á¥ ®áâ «ì­ë¥¢¥«¨ç¨­ë Vi = 0). �§¢¥áâ­®, çâ® ¢ íâ®¬ á«ãç ¥ ¯à¨l = 0 �� ¨¬¥¥â â®ç­®¥ à¥è¥­¨¥, ¯à¨ç¥¬ í­¥à£¥â¨-ç¥áª¨© á¯¥ªâà ®¯à¥¤¥«ï¥âáï ¨§ ãà ¢­¥­¨ï [4]J1=x(2pq1) = 0: (14)� ¤ «ì­¥©è¥¬ ¬ë áà ¢­¨¬ à¥è¥­¨ï å à ªâ¥à¨á-â¨ç¥áª®£® ãà ¢­¥­¨ï (3) á â®ç­ë¬ á¯¥ªâà®¬, ¯®«ã-ç¥­­ë¬ ¨§ (14), ¨ ¨áá«¥¤ã¥¬ áå®¤¨¬®áâì §­ ç¥­¨©ª®à­¥© ãà ¢­¥­¨ï xp; p= 0; : : : ; pmax; á ã¢¥«¨ç¥­¨¥¬à ­£  ¬ âà¨æë Bnk . � âà¨æ Bnk = B1nk =�q1x2 ddx �1xb0nk� (15)®¯à¥¤¥«ï¥â ¢¨¤ ãà ¢­¥­¨ï (3), ª®â®à®¥ à §à¥è ¥âáïá ¯®¬®éìî ���.9 ���, ä¨§¨ª ,  áâà®­®¬¨ï, ò5



18 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2002. ò5�à¨¢¥¤¥¬ §­ ç¥­¨ï ¯¥à¢ëå ª®à­¥© x0 å à ªâ¥à¨á-â¨ç¥áª®£® ãà ¢­¥­¨ï (3) ¢ § ¢¨á¨¬®áâ¨ ®â à ­£  K¬ âà¨æë Bnk ¯à¨ l = 0 ¤«ï ­¥ª®â®àëå §­ ç¥­¨©¯ à ¬¥âà  q1 = V1a ¨ áà ¢­¨¬ ¨å á â®ç­ë¬¨ §­ -ç¥­¨ï¬¨ x0 , ¯®«ãç¥­­ë¬¨ ¨§ ãà ¢­¥­¨ï (14).�®§¬®¦­®áâ¨ ¬¥â®¤  ¨­â¥£à «ì­ëå ¯à¥®¡à §®¢ -­¨© ¯à®¤¥¬®­áâà¨à®¢ ­ë ¢ â ¡«. 1. �   ¡ « ¨ æ   1� ¢¨á¨¬®áâì §­ ç¥­¨© ¢¥«¨ç¨­ë x0®â à ­£  ¬ âà¨æë K ¨ ¯ à ¬¥âà  q1 = aV12pq1 3.8317 5.1356 6.3801 7.5883 8.7714K = 1 1.2247 .51195 .34622 .26522 .21626K = 2 1.0190 .51190 .33957 .25247 .20080K = 3 1.0166 .50464 .33400 .25006 .20006K = 4 1.0139 .50096 .33336 .25004 .20004K = 5 1.0083 .50012 .33335 .25002 .20000K = 6 1.0039 .50001 .33334 .25000 .20000K = 7 1.0016 .50001 .33333 .25000 .20000�®ç­®¥ 1.0000 .50000 .33333 .25000 .20000§­ ç¥­¨¥� à ¬¥âàë q1 ¢ â ¡«. 1 ¯®¤®¡à ­ë â ª, çâ®-¡ë â®ç­ë¥ §­ ç¥­¨ï 1=x ¤«ï ¯¥à¢ëå ª®à­¥© ¡ë«¨à ¢­ë æ¥«ë¬ ç¨á« ¬ 1, 2, 3, 4, 5. � ¬¥â¨¬, çâ®¯à¨ ¯ à ¬¥âà¥ q1 = (5:1356223=2)2 §­ ç¥­¨ï ª®à­¥©ãà ¢­¥­¨ï (3) ¤«ï à ­£®¢ ¬ âà¨æë K = 1 ¨ K = 2(â. ¥. ¢ ¤¢ãå ¯¥à¢ëå ¯à¨¡«¨¦¥­¨ïå) ¯à ªâ¨ç¥áª¨ á®¢-¯ ¤ îâ. �â® á¢ï§ ­® á â¥¬, çâ® ¤«ï §­ ç¥­¨ï ª®à­ïx = 0:5 , ª®â®à®¥ á®®â¢¥âáâ¢ã¥â ¯ à ¬¥âàã q1 = 27=4¢® ¢â®à®¬ ¯à¨¡«¨¦¥­¨¨, ¯¥à¢ë¥ ­¥¤¨ £®­ «ì­ë¥í«¥¬¥­âë ¬ âà¨æë B01(x) ¨ B10(x) (15) ®¡à é îâáï¢ ­ã«ì. �®íâ®¬ã ¯à¨ ¯ à ¬¥âà å q1 , ¡«¨§ª¨å ª §­ -ç¥­¨î 2pq1 = 5:196 (â. ¥. ¯à¨ ª®à­ïå ãà ¢­¥­¨ï (3),¡«¨§ª¨å ª x= 0:5), å®à®è ï áå®¤¨¬®áâì à¥§ã«ìâ â®¢­ ¡«î¤ ¥âáï â®«ìª® á âà¥âì¥£® ¯à¨¡«¨¦¥­¨ï.¡) �áá«¥¤ã¥¬ â¥¯¥àì á¯¥ªâà �� á ®¡®¡é¥­­ë¬¯®â¥­æ¨ «®¬ �ª ¢ë (6) ¯à¨ I = 1 . �®£¤  íªá¯®-­¥­æ¨ «ì­ë© ¯®â¥­æ¨ « ¬®¦­® à áá¬ âà¨¢ âì ª ª¯®¯à ¢ªã ª ¯®â¥­æ¨ «ã �ª ¢ë ¨ § ¯¨á âì (6) ¢ ¢¨¤¥V (r) =�V0r e�r=a n1 + "� ra�o ; "= V1V0 ; V0 6= 0; z = 0:(16)� âà¨æ  Bnk ¤«ï â ª®£® ¯®â¥­æ¨ «  à ¢­ Bnk = B1nk =�q0x�1� "x ddx��1xb0nk� : (17)�§ å à ªâ¥à¨áâ¨ç¥áª®£® ãà ¢­¥­¨ï (3) ¬®¦¥â ¡ëâì¯®«ãç¥­ í­¥à£¥â¨ç¥áª¨© á¯¥ªâà Ep = Ep(q0; "; l)(p = 0; : : : ; pmax) ¤«ï §­ ç¥­¨© ª¢ ­â®¢ëå ç¨á¥«l = 0; 1; : : : ¨ «î¡ëå §­ ç¥­¨© ¯ à ¬¥âà®¢ q0 = V0a¨ " .� â ¡«. 2 ¨ 3 ¯à¨¢¥¤¥­ë §­ ç¥­¨ï âà¥å ¯¥à¢ëåª®à­¥© ãà ¢­¥­¨ï (3) ¤«ï l = 0 ¨ l = 1 ­¥ª®â®àëå§­ ç¥­¨© ¯ à ¬¥âà®¢ q0 ¨ " ¯à¨ à ­£¥ ¬ âà¨æëK = 4 .

�   ¡ « ¨ æ   2� ¢¨á¨¬®áâì §­ ç¥­¨© ¢¥«¨ç¨­ x0; x1; x2 ¤«ï S-á®áâ®ï­¨ï(l= 0) ®â ¯ à ¬¥âà®¢ q0 ¨ " ¯à¨ à ­£¥ ¬ âà¨æë K = 4q0 10 30 50 70 100"= 0 .12369 .03567 .02082 .01470 .01020.08916 .04730 .03215 .02170.09661 .05754 .03640"= :25 .11718 .03507 .02062 .01460 .01015.65910 .08272 .04534 .03121 .02126.08281 .05301 .03461"= :5 .11158 .03450 .02041 .01449 .01010.36878 .07751 .04360 .03035 .02085.15981 .07463 .04960 .03310"= :75 .10670 .03395 .02021 .01439 .01005.30128 .07316 .04205 .02955 .02046.13364 .06883 .04685 .03178"= 1 .10239 .03343 .02002 .01429 .01000.26177 .06945 .04065 .02882 .02009.11872 .06433 .04454 .03061�   ¡ « ¨ æ   3� ¢¨á¨¬®áâì §­ ç¥­¨© ¢¥«¨ç¨­ x0; x1; x2 ¤«ï P -á®áâ®ï­¨ï®â ¯ à ¬¥âà®¢ q0 ¨ " (l= 1) ¯à¨ à ­£¥ ¬ âà¨æë K = 4q0 10 30 50 70 100"= 0 .09019 .04747 .03221 .02172.09201 .05697 .03635.06085"= :25 .56203 .08320 .04542 .03124 .02127.18684 .08161 .05287 .03461.09408 .05318"= :5 .37252 .07760 .04361 .03035 .02085.15045 .07428 .49557 .03309.14869 .07791 .04842"= :75 .29926 .07297 .04200 .02953 .02045.13071 .06863 .04679 .03176.11235 .06923 .04498"= 1 .25551 .06906 .04056 .02878 .02007.11721 .06408 .04443 .03057.09705 .63653 .04226II. � áá¬®âà¨¬ â¥¯¥àì ¤¨áªà¥â­ë© á¯¥ªâà �� áíªà ­¨à®¢ ­­ë¬ ªã«®­®¢áª¨¬ ¯®â¥­æ¨ «®¬ ¯à¨âï-¦¥­¨ï (7), ¤«ï ª®â®à®£® ®â«¨ç­ë¥ ®â ­ã«ï ª®íää¨-æ¨¥­âë à §«®¦¥­¨ï à ¢­ëb�1 =�V0a ; b0 =�V0a (�1)N :�®£¤  ¬ âà¨æ  Bnk ¯à¨­¨¬ ¥â ¢¨¤Bnk = q0x�nk + q0x3 1XN=0(�1)Nx2N�nk(2N +1): (18)�«¥¤ãï à ¡®â¥ [2], ¢ë¤¥«ï¥¬ ¯®¤ §­ ª®¬ áã¬¬ë¬­®¦¨â¥«ì �nk(2N + 1)=�(2N + 3) ¨ ¨á¯®«ì§ã¥¬



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2002. ò5 19¨­â¥£à «ì­®¥ ¯à¥¤áâ ¢«¥­¨¥ ¤«ï �(2N + 3) . �®£¤ ¬ âà¨æ  Bnk ¬®¦¥â ¡ëâì § ¯¨á ­  ¢ ¢¨¤¥Bnk = q0x�nk + q0 1Z0 e�t=xt2 dt�� 1XN=0 (�1)N t2N�nk(2N +1)�(2N +3) : (19)�ã¬¬  ¯® N ¢ ä®à¬ã«¥ (19) «¥£ª® ¢ëç¨á«ï¥âáïá ¯®¬®éìî ��� ¯à¨ «î¡ëå §­ ç¥­¨ïå l [2] ¨¯à¥¤áâ ¢«ï¥âáï ¢ ¢¨¤¥1XN=0 (�1)N t2N�nk(2N +1)�(2N +3) =� P ln+k+1(t2)(1 + t2)n+k+2� ;£¤¥ P ln+k+1(t2) | ­¥ª®â®àë¥ ¯®«¨­®¬ë ¯® t2 áâ¥¯¥­¨n+ k+1 (¬®¦¥â ¡ëâì, ¨ ­¨¦¥).�«ï ¨««îáâà æ¨¨ ¯à¨¢¥¤¥¬ ­¥áª®«ìª® ¯¥à¢ëå¯®«¨­®¬®¢ ¯à¨ l = 0 (� = 1) , ¢å®¤ïé¨å ¢ äã­ªæ¨¨Bnk = q0x�nk + q0 1R0 e�t=xt2 dt P ln+k+1(t2)(1+t2)n+k+2� :P 01 = 3+ t2; P 02 = 3� t2; P 03 = 12� 7t2 +6t4 + t6:�®ç­® â ª¨¥ ¦¥ ¯®«¨­®¬ë ¡ë«¨ ¯®«ãç¥­ë ¤«ï ¯®â¥­-æ¨ «  �î«ìâ¥­  [2].�à¨¢¥¤¥¬ à¥§ã«ìâ âë ¢ëç¨á«¥­¨© ª®à­¥© å à ª-â¥à¨áâ¨ç¥áª®£® ãà ¢­¥­¨ï (3) ¯à¨ l = 0 ¨ à ­£¥ ¬ â-à¨æë K = 3 ¤«ï âà¥å §­ ç¥­¨© ¯ à ¬¥âà  q0 = V0a(â ¡«. 4). �   ¡ « ¨ æ   4� ¢¨á¨¬®áâì §­ ç¥­¨© ¢¥«¨ç¨­ë x0®â ¯ à ¬¥âà  q0 ¨ à ­£  ¬ âà¨æë K¤«ï S-á®áâ®ï­¨ï (l= 0)q0 10 50 100K = 1 .10599 .02004797 .010006K = 2 .105457 .02004773 .01000599K = 3 .105456 .02004772 .01000599

�â¬¥â¨¬ å®à®èãî áå®¤¨¬®áâì §­ ç¥­¨© ª®à­¥©xp á ã¢¥«¨ç¥­¨¥¬ à ­£  ¬ âà¨æë Bnk ¢ å à ªâ¥-à¨áâ¨ç¥áª®¬ ãà ¢­¥­¨¨. �â® á¢ï§ ­® á ®âáãâáâ¢¨¥¬¢ à §«®¦¥­¨¨ (19) ¤«ï Bnk ç«¥­®¢, ¯à®¯®àæ¨®­ «ì-­ëå x2 .�à¨¢¥¤¥­­ë¥ ¤ ­­ë¥ (â ¡«. 4) ¤®ª §ë¢ îâ ¯à¥-ªà á­ãî áå®¤¨¬®áâì à¥§ã«ìâ â®¢ ¢ëç¨á«¥­¨© á ã¢¥-«¨ç¥­¨¥¬ à ­£  ¬ âà¨æë. � ¦¥ ¯à¨ áà ¢­¨â¥«ì­®­¥¡®«ìè®¬ §­ ç¥­¨¨ ¯ à ¬¥âà  q0 = 10 ¤«ï ¯®«ã-ç¥­¨ï ¢ëá®ª®© â®ç­®áâ¨ ¤®áâ â®ç­® âà¥å ¯à¨¡«¨-¦¥­¨©. �«ï ¡�®«ìè¨å §­ ç¥­¨© q0 = 50 ¨ q0 = 100(ªã«®­®¯®¤®¡­ ï § ¤ ç ) ¤®áâ â®ç­® ¨ ¤¢ãå ¯à¨¡«¨-¦¥­¨©.�à¨¢¥¤¥­­ë¥ ¯à¨¬¥àë ¤¥¬®­áâà¨àãîâ å®à®èãîáå®¤¨¬®áâì ¯à®æ¥¤ãàë ­ å®¦¤¥­¨ï ¤¨áªà¥â­®£®á¯¥ªâà  �� ¬¥â®¤®¬ ¨­â¥£à «ì­ëå ¯à¥®¡à §®¢ ­¨©.�®¤®¡­ë¬ ®¡à §®¬ ¬®¦¥â ¡ëâì à¥è¥­® ãà ¢­¥­¨¥ (3)¤«ï ¬­®£¨å ¤àã£¨å £®«®¬®àä­ëå ¯à¨âï£¨¢ îé¨å¯®â¥­æ¨ «®¢.�¢â®àë ¡« £®¤ à­ë �.�. �®à¨á®¢ã ¨ �.�. �ã-ª®¢áª®¬ã §  ¯«®¤®â¢®à­®¥ ®¡áã¦¤¥­¨¥ à¥§ã«ìâ â®¢à ¡®âë.�¨â¥à âãà 1. � ¢«®¢  �.�., �à¥­ª¨­ �.�. // �¥áâ­. �®áª. ã­-â . �¨§.�áâà®­. 2001. ò2. C. 57 (Moscow University Phys. Bull.2001. No. 2. P. 66).2. � ¢«®¢  �.�., �à¥­ª¨­ �.�. // �¥áâ­. �®áª. ã­-â . �¨§.�áâà®­. 2001. ò5. C. 37 (Moscow University Phys. Bull.2001. No. 5. P. 44).3. � ¢«®¢  �.�., �à¥­ª¨­ �.�. // ���. 2000. 125. ò2.C. 242.4. �ìîâ®­ �. �¥®à¨ï à áá¥ï­¨ï ¢®«­ ¨ ç áâ¨æ. �.: �¨à,1969. �®áâã¯¨«  ¢ p¥¤ ªæ¨î15.04.02

10 ���, ä¨§¨ª ,  áâà®­®¬¨ï, ò5


