
�¨±¼¬  ¢ ����, ²®¬ 94, ¢»¯. 3, ±. 224 { 229 c 2011 £. 10  ¢£³±² � ±¢¥°µ¯°®¢®¤¨¬®±²¨ ¯«®±ª¨µ ±®¥¤¨¥¨© ³£«¥°®¤ �.O. � ©¶¥¢1)�®±ª®¢±ª¨© ´¨§¨ª®-²¥µ¨·¥±ª¨© ¨±²¨²³², 141700 �®«£®¯°³¤»©, �®±±¨¿�®±²³¯¨«  ¢ °¥¤ ª¶¨¾ 18 ¬ ¿ 2011 £.�®±«¥ ¯¥°¥° ¡®²ª¨ 16 ¨¾¿ 2011 £.�  ®±®¢¥ ¯°¥¤±² ¢«¥¨¿ ® ±¨«¼®¬ ¢§ ¨¬®¤¥©±²¢¨¨ ¢ ®¤®¬ ¨ ²®¬ ¦¥  ²®¬¥ ¿·¥©ª¥ ³±² ®¢«¥ ¢®§¬®¦®±²¼ ±³¹¥±²¢®¢ ¨¿ ª³¯¥°®¢±ª®© ¥³±²®©·¨¢®±²¨ ¢ ±¨±²¥¬¥ ± ¯¥°¥±ª®ª ¬¨ ¬¥¦¤³ ³£«¥°®¤»-¬¨  ¨® ¬¨, ®¡° §³¾¹¨¬¨ °¥¸¥²ª³ ²¨¯  ¯·¥«¨»µ ±®². �®±²°®¥  ´ §®¢ ¿ ¤¨ £° ¬¬  ±³¹¥±²¢®¢ ¨¿±¢¥°µ¯°®¢®¤¿¹¥£® ³¯®°¿¤®·¥¨¿ ¨ ¢»·¨±«¿¥²±¿ ª®±² ²  ��� ¢ § ¢¨±¨¬®±²¨ ®² ±²¥¯¥¨ § ¯®«¥¨¿ �-¨«¨ �-®¡®«®·ª¨.1. �¢¥¤¥¨¥. �³«®®¢±ª®¥ ¢§ ¨¬®¤¥©±²¢¨¥½«¥ª²°®®¢, ¯°¨ ¤«¥¦ ¹¨µ ®¤®¬³  ²®¬³ ³£«¥°®¤ (� 10 ½�), § ·¨²¥«¼® ¯°¥¢»¸ ¥² ¢¥«¨·¨³ ² ª §»¢ ¥¬»µ °¥§® ±»µ ¨²¥£° «®¢ (� 1 ½�) ª ª¤«¿ �-, ² ª ¨ ¤«¿ �-½«¥ª²°®®¢ [1, 2].�«¥¤®¢ ²¥«¼®, ¤«¿ ®¡º¿±¥¨¿ ¯°¨·¨ ¢®§¨ª®-¢¥¨¿ ±¢¥°µ¯°®¢®¤¨¬®±²¨ ±®¥¤¨¥¨© ³£«¥°®¤  ¥®¡-µ®¤¨¬ ³·¥² ±¨«¼»µ ½«¥ª²°®-½«¥ª²°®»µ ª®°°¥«¿-¶¨© ³¦¥ ¢ ³«¥¢®¬ ¯°¨¡«¨¦¥¨¨. �  ±²®¿¹¥© ° ¡®-²¥ ¨±¯®«¼§³¥²±¿ ®¡®¡¹¥»© ¬¥²®¤ � ¡¡ °¤  ¤«¿ p-½«¥ª²°®®¢ ± ¡¥±ª®¥·® ¡®«¼¸®© ½¥°£¨¥© ª³«®®¢-±ª®£® ®²² «ª¨¢ ¨¿ ¢ ®¤®¬  ²®¬¥ ³£«¥°®¤ .� ¬¨«¼²®¨  ±¨±²¥¬» § ¯¨±»¢ ¥²±¿ ·¥°¥§ ®¯¥° -²®°» °®¦¤¥¨¿ ¨ ³¨·²®¦¥¨¿ ¨ ¢ ¯°®±²¥©¸¥¬ ±«³-· ¥ ¯¥°¥µ®¤®¢ ª ¡«¨¦ ©¸¨¬ ±®±¥¤¿¬ ¨¬¥¥² ±«¥¤³¾-¹¨© ¢¨¤:Ĥ = Xi;k;r1;r2;� â+i;�(r1)b̂k;�(r2)tabi;k(r1 � r2)++ Xi;k;r1;r2;� b̂+i;�(r1)âk;�(r2)tbai;k(r1 � r2)���Xk;r;� â+k;�(r)âk;�(r)� �Xk;r;� b̂+k;�(r)b̂k;�(r): (1)� ±«³· ¥ �-½«¥ª²°®®¢ ¢±¥ ¨¤¥ª±» i; k ° ¢» z. �±«³· ¥ �-½«¥ª²°®®¢ i; k ¥§ ¢¨±¨¬® ¯°®¡¥£ ¾² ¤¢ § ·¥¨¿: x ¨ y. �¤¥ª±» a; b ±®®²¢¥²±²¢³¾² ° §«¨·-»¬ ¯®¤°¥¸¥²ª ¬.�®±«¥ ¯¥°¥µ®¤  ª  ²®¬®¬³ ¯°¥¤±² ¢«¥¨¾ ®¯¥° -²®°» °®¦¤¥¨¿ ¨ ³¨·²®¦¥¨¿ ¢»° ¦ ¾²±¿ ¢ ¢¨¤¥«¨¥©®© ª®¬¡¨ ¶¨¨ X-®¯¥° ²®°®¢ � ¡¡ °¤ :â+k;�(r) =X� gk;a;�� X̂�r ; b̂+p;�(r) =X gp;b;� Ŷ r : (2)�«¿  ¨¨§¸¨µ ¢»±®ª®±¯¨®¢»µ ±®±²®¿¨© ª®½´´¨-¶¨¥²» gk;�� ¢»° ¦ ¾²±¿ ·¥°¥§ ¯°®¨§¢¥¤¥¨¿ ±¯¨®-¢»µ ª®½´´¨¶¨¥²®¢ ¢¥ª²®°®£® ±«®¦¥¨¿, ±®®²¢¥²-±²¢³¾¹¨¥ ®²¤¥«¥¨¾ ®¤®© · ±²¨¶». �¤¥±¼ X�r {1)e-mail: Zaitsev�rogdai@mail.ru

X-®¯¥° ²®°» ´¥°¬¨-²¨¯ , ³¤®¢«¥²¢®°¿¾¹¨¥ ¥´¥°-¬¨¦¨¤ª®±²»¬ ¯¥°¥±² ®¢®·»¬ ±®®²®¸¥¨¿¬:nX̂nmr ; X̂kpr0 o = �r;r0 ��mkX̂npr + �pnX̂kmr � : (3)�° ¢¥¨¿ ¤«¿  µ®¦¤¥¨¿ ±°¥¤¨µ ·¨±¥« § ¯®«¥¨¿nm  µ®¤¨¬ ¨§ ®¯°¥¤¥«¥¨¿ ²¥¬¯¥° ²³°®© ´³ª¶¨¨�°¨  ¤«¿ ª ¦¤®© ¯ °» ±®¯°¿¦¥»µ X-®¯¥° ²®°®¢:D�;�(r; � ; r; � 0) = ��(� � � 0)hX�r (�)X�r0 (� 0)i++�(� 0 � �)hX�r0 (� 0)X�r (�)i: (4)�«¿ ¢»·¨±«¥¨¿ ®¤®· ±²¨·®© ´³ª¶¨¨ �°¨  ¨±-¯®«¼§³¥¬ ¯°®±²¥©¸¥¥ ®¤®¯¥²«¥¢®¥ ¯°¨¡«¨¦¥¨¥ ± -¬®±®£« ±®¢ ®£® ¯®«¿. � ½²®¬ ¯°¨¡«¨¦¥¨¨ ª®¬¯®-¥²» �³°¼¥ ®¤®· ±²¨·®© ´³ª¶¨¨ �°¨  D�;�! (p)²®«¼ª® ¬®¦¨²¥«¿¬¨ f� ®²«¨· ¾²±¿ ®² ² ª  §»¢ -¥¬®© ¢¨°²³ «¼®© ´³ª¶¨¨ �°¨  G�;�! (p), ª®²®° ¿³¤®¢«¥²¢®°¿¥² ³° ¢¥¨¾ ²¨¯  � ©±® :D�;�! (p) = G�;�! (p)f� ;nĜ�1! (p)o�� = fi! � �m + �sg �(�+ �)� ��;�! (p):(5)�¤¥±¼ �m � �s { ½¥°£¨¿ ¯¥°¥µ®¤  �; ! = T (2n+ 1)�:�°¨ § ¤ »µ ®¬¥° µ ®¤®· ±²¨·®£® ¯¥°¥µ®¤ �(m; s) ª ¦¤»© ª®¶¥¢®© ¬®¦¨²¥«¼ f� ° ¢¥ ±³¬-¬¥ ±°¥¤¨µ ·¨±¥« § ¯®«¥¨¿  · «¼®£® ¨ ª®¥·®£®±®±²®¿¨© f�(s;m) = ns + nm. �  ¸¥¬ ¯°¨¡«¨¦¥¨¨±®¡±²¢¥®-½¥°£¥²¨·¥±ª ¿ · ±²¼ ¥±²¼ ±³¬¬  ¯°®¨§-¢¥¤¥¨© ª®¶¥¢®£® ¬®¦¨²¥«¿ ¨ ®¡®¡¹¥®© ¬ ²°¨-¶» ¯¥°¥±ª®ª®¢,   ² ª¦¥ ®¤®¯¥²«¥¢®© ¯®¯° ¢ª¨ ��;� :��;�(p) = f�t��(p) + ��;� ; t��(p) = gk;a;�� ta;bk;s(p)gs;b�� :(6)�¬¯«¨²³¤» ¤¢³µ· ±²¨·®£® ° ±±¥¿¨¿ �0�;�;�;�(p)®¯°¥¤¥«¿¾²±¿ ª ª ª®½´´¨¶¨¥²» ¯°¨ ¯°®¨§¢¥¤¥¨¿µ®¯¥° ²®°®¢ X̂�X̂� , ¯®«³·¥»µ ¢ °¥§³«¼² ²¥ ¢»·¨±-«¥¨¿ ¤¢®©»µ ª®¬¬³² ²®°®¢ nX̂�; hX̂�; Ĥio, £¤¥ Ĥ224 �¨±¼¬  ¢ ���� ²®¬ 94 ¢»¯. 3 { 4 2011



� ±¢¥°µ¯°®¢®¤¨¬®±²¨ ¯«®±ª¨µ ±®¥¤¨¥¨© ³£«¥°®¤  225¥±²¼ ®¯¥° ²®° � ¬¨«¼²®  (1), ¢»° ¦¥»© ·¥°¥§ X-®¯¥° ²®°».� ° ¡®²¥  ¢²®°  [3] ¡»«® ¯®ª § ®, ·²® ¯°¨ § -¤ »µ § ·¥¨¿µ ®¤®· ±²¨·»µ ¯¥°¥µ®¤®¢, ±®®²-¢¥²±²¢³¾¹¨µ ¯°®²¨¢®¯®«®¦»¬ § ª ¬ ¨§¬¥¥¨¿¯°®¥ª¶¨¨ ±¯¨ ,  ¬¯«¨²³¤  ° ±±¥¿¨¿ ° ±¯ ¤ ¥²±¿  ·¥²»°¥ ¥§ ¢¨±¨¬»µ ±« £ ¥¬»µ. � ±®®²¢¥²±²¢¨¨ ±½²¨¬  ®¬ «¼»¥ ´³ª¶¨¨ �°¨  ¢ ¯¥°¢®¬ ¯°¨¡«¨-¦¥¨¨ ¯°¥¤±² ¢«¿¾²±¿ ¢ ¢¨¤¥ ·¥²»°¥µ § ¬ª³²»µ®¤®¯¥²«¥¢»µ ¤¨ £° ¬¬.�«¿  ¯¨± ¨¿ ³° ¢¥¨© ±¢¥°µ¯°®¢®¤¨¬®±²¨ § -¯¨¸¥¬ ®¡° ²³¾ ´³ª¶¨¾ �°¨  ± ³·¥²®¬  «¨-·¨¿  ®¬ «¼»µ ±®¡±²¢¥®-½¥°£¥²¨·¥±ª¨µ ´³ª-¶¨© �̂an ¨ ��an [2]:hĜ!(p)i�1 = 0B@ hĜ0!(p)i�1 ��̂an���(an) � hĜ0�!(�p)i�1 1CA :(7)�¤¥±¼ G(0) { ³«¥¢ ¿ ´³ª¶¨¿ �°¨ , ¢»·¨±«¥- ¿ ¢ ³«¼-¯¥²«¥¢®¬ ¯°¨¡«¨¦¥¨¨. �«¿ ¯®«³·¥-¨¿ § ¬ª³²®© ±¨±²¥¬» ³° ¢¥¨© �®°¼ª®¢  [4] ¢»-° §¨¬ ª®¬¯®¥²» ª ¦¤®©  ®¬ «¼®© ±®¡±²¢¥®-½¥°£¥²¨·¥±ª®© · ±²¨ ·¥°¥§ ¨²¥£° «» ®² ª®¬¯®¥²´³ª¶¨¨ �°¨ , ª®²®°»¥, ¢ ±¢®¾ ®·¥°¥¤¼, ¥¯®±°¥¤-±²¢¥® ®¯°¥¤¥«¿¾²±¿ ± ¯®¬®¹¼¾ ®¡° ¹¥¨¿ ¬ ²°¨-¶» (7).2. �«®±ª ¿ ¬®¤¥«¼; �-½«¥ª²°®». � ª ·¥±²¢¥¯¥°¢®£® ¯°¨¬¥°  ° ±±¬®²°¨¬ °¥¸¥²ª³ ²¨¯  ¯·¥«¨»µ±®², ±®¤¥°¦ ¹³¾ ¤¢  ®¤¨ ª®¢»µ  ²®¬  ¢ ¿·¥©ª¥.�®±ª®«¼ª³  ²¨ª®¬¬³² ²®°», ®¯°¥¤¥«¿¾¹¨¥  ¬¯«¨-²³¤³ ° ±±¥¿¨¿, ®²«¨·» ®² ³«¿ ²®«¼ª® ¤«¿ ®¤®£® ²®¬ ,  ®¬ «¼»¥ ±®¡±²¢¥®-½¥°£¥²¨·¥±ª¨¥ ¬ ²-°¨¶», ®²®±¿¹¨¥±¿ ª ° §»¬ ¯®¤°¥¸¥²ª ¬, ±«¥¤³¥²±·¨² ²¼ ° ¢»¬¨ ³«¾. � °¥§³«¼² ²¥ ¬ ²°¨¶ , ±®®²-¢¥²±²¢³¾¹ ¿ ®¡° ²®© ´³ª¶¨¨ �°¨ , ¨¬¥¥² ±«¥¤³-¾¹¨© ¢¨¤: Ĝ�1(!;p) =
= 0BBBBB@ (E + �) �ftU(p) �(a)an 0�ftU(�p) (E + �) 0 �(b)an��(a)an �� 0 (E � �) ftU(�p)0 ��(b)an�� ftU(p) (E � �) 1CCCCCA :(8)�¤¥±¼ t { ¨²¥£° « ¯¥°¥±ª®ª  ª ±®±¥¤¥¬³  ²®¬³,f { ª®¶¥¢®© ¬®¦¨²¥«¼, ª®²®°»© ¢»° ¦ ¥²±¿ ·¥-°¥§ ½«¥ª²°®³¾ ¯«®²®±²¼ n. � ±«³· ¥ �-½«¥ª²°®®¢f = 1 � n=2. �¥§° §¬¥°³¾ · ±²¼  ¬¯«¨²³¤» ¯¥°¥-µ®¤  ª ²°¥¬ ¡«¨¦ ©¸¨¬ ±®±¥¤¿¬ ¢ ±«³· ¥ °¥¸¥²ª¨

²¨¯  ¯·¥«¨»µ ±®²  µ®¤¨¬ ± ¯®¬®¹¼¾ ¨§¢¥±²®£®¯®±²°®¥¨¿ [1]:U(p) = 1 + exp(i�) + exp(i�);� = aqxp32 + aqy 12 ; � = aqxp32 � aqy 12 : (9)� ®¤®¯¥²«¥¢®¬ ¯°¨¡«¨¦¥¨¨  ®¬ «¼»¥±®¡±²¢¥®-½¥°£¥²¨·¥±ª¨¥ · ±²¨ ®¯°¥¤¥«¿¾²±¿·¥°¥§ ³° ¢¥¨¿ ± ¬®±®£« ±®¢ ¨¿:�(a)an = tTX!;p U(p) [G!(p)]2;3 ;�(b)an = tTX!;p U(�p) [G!(p)]1;4 ; (10)£¤¥ [G!(p)]i;k { ¬ ²°¨·»¥ ½«¥¬¥²» £°¨®¢±ª®©´³ª¶¨¨, ¢»·¨±«¿¥¬»¥ ± ¯®¬®¹¼¾ ±®®²¢¥²±²¢³¾¹¥©®¡° ²®© ¬ ²°¨¶» (8).�§ ±®®¡° ¦¥¨© ±¨¬¬¥²°¨¨ ±«¥¤³¥², ·²® �(a)an == �(b)an = Q. �®±«¥ ±³¬¬¨°®¢ ¨¿ ¯® ¯°®¥ª¶¨¨ ±¯¨- ,   ² ª¦¥ ±¨¬¬¥²°¨§ ¶¨¨ ¯® ¨¬¯³«¼±³ p ¯®«³·¨¬³° ¢¥¨¥ ¤«¿  µ®¦¤¥¨¿ ¢¥«¨·¨» Q:1 = ft2T�Xp;!nn[U(p) + U(�p)]2 [detE=i!n(p)]�1o ;(11)£¤¥ !n = (2n+1)�T , detE(p) { ®¯°¥¤¥«¨²¥«¼ ¬ ²°¨¶»®¡° ²®© ´³ª¶¨¨ �°¨  (11):detE(p) = hE2 �E2(+)(p)i hE2 �E2(�)(p)i ;E2(�)(p) = f2t2jU(p)j2 + �2 + jQj2��2ftq(�jU(p)j)2 + [jQjImU(p)]2: (12)�«¿  µ®¦¤¥¨¿ ²¥¬¯¥° ²³°» ±¢¥°µ¯°®¢®¤¿¹¥£® ¯¥-°¥µ®¤  ¯®«®¦¨¬ Q = 0. �®£¤  ±®®²®¸¥¨¿ (11), (12)¯°¨ T = Tc ¯¥°¥¯¨±»¢ ¾²±¿ ±«¥¤³¾¹¨¬ ®¡° §®¬:1 = 4ft2T�Xp;!n [ReU(p)]2�!2n + �2+(p)� �!2n + �2�(p)� == 4ft2T�Xp;!n [ReU(p)]2��2+(p)� �2�(p)���� 1!2n + �2�(p) � 1!2n + �2+(p)� : (13a)�¤¥±¼ ��(p) { ±¢¿§»¢ ¾¹ ¿ ¨  ²¨±¢¿§»¢ ¾¹ ¿· ±²¼ ±¯¥ª²°  �-½«¥ª²°®®¢:�(�)(p) = �ftjU(p)j � � = �ftp3 + 2�(�; �)� �;(13b)£¤¥ �(�; �) = cos�+ cos� + cos(� � �).�¨±¼¬  ¢ ���� ²®¬ 94 ¢»¯. 3 { 4 2011



226 �.O. � ©¶¥¢� ½²®¬³ ³° ¢¥¨¾ ¥®¡µ®¤¨¬® ¤®¡ ¢¨²¼ ³° ¢¥-¨¥ ±®±²®¿¨¿, ±¢¿§»¢ ¾¹¥¥ µ¨¬¨·¥±ª¨© ¯®²¥¶¨ «¨ ·¨±«® ½«¥ª²°®®¢ n; ¯°¨µ®¤¿¹¨µ±¿   ®¤¨ ¨§ ¤¢³µ ²®¬®¢ ½«¥¬¥² °®© ¿·¥©ª¨:n = f Xp;�=�nF[��(p)]; f = 1� n=2: (14)� ¬¥²¨¬, ·²® ³° ¢¥¨¥ (13a) ¨¬¥¥² ª®¥·®¥ °¥¸¥-¨¥ ²®«¼ª® ¯°¨ � > 0, ². ¥. ¯°¨ § ¯®«¥¨¨ ¢¥°µ¥©, ²¨±¢¿§»¢ ¾¹¥© ¯®¤§®». � ±®®²¢¥²±²¢¨¨ ± ½²¨¬¬» ¡³¤¥¬ ±·¨² ²¼, ·²® ¢±¥£¤  ��(p) < 0. �°¨ ½²®¬¨²¥£° «, ±®¤¥°¦ ¹¨© �+(p), ¿¢«¿¥²±¿ ±¨£³«¿°»¬,² ª ·²® ±« £ ¥¬»¥, § ¢¨±¿¹¨¥ ®² ��(p), ¬®£³² ¡»²¼®²¡°®¸¥». � «¥¥ ¬» ±³¬¬¨°³¥¬ ¯® !n ¨ ¯°¥¤±² ¢-«¿¥¬ ³° ¢¥¨¥ ¤«¿ Tc ¢ ±«¥¤³¾¹¥© ´®°¬¥:1 + t2Xp [ReU(p)]2jU(p)j th[��(p)=2Tc]��(p) == t2Xp [ReU(p)]2jU(p)j th[�+(p)=2Tc]�+(p) : (15)� ¯° ¢³¾ · ±²¼ ¢»° ¦¥¨¿ (15) ¥®¡µ®¤¨¬® ¯®¤±² -¢¨²¼ ¢»° ¦¥¨¥ ¤«¿ U(p) ·¥°¥§ ¯¥°¥¬¥»¥ �, �:ReU(p) = 1 + cos�+ cos�;jU(p)j =p3 + 2cos�+ 2cos� + 2cos(� � �); (16)  § ²¥¬ ¯°®¨²¥£°¨°®¢ ²¼ ¯® ¢±¥¬ j�j < � ¨ j�j < �c ¬®¦¨²¥«¥¬ 1=4�2.�®±ª®«¼ª³ ¨²¥£°¨°®¢ ¨¥ ¢¥¤¥²±¿ ¢¡«¨§¨ ¯®-¢¥°µ®±²¨ �¥°¬¨, ª®²®° ¿ ®¯°¥¤¥«¿¥²±¿ ·¥°¥§jU(p)j = p3 + 2�, ¯°®¨§¢¥¤¥¬ ¨²¥£°¨°®¢ ¨¥ ¯°¨§ ¤ ®¬ � = cos�+ cos� + cos(�� �) ¯® ¢±¥¢®§¬®¦-»¬ § ·¥¨¿¬ s = cos�+ cos�.�° ¢¥¨¥ ¤«¿  µ®¦¤¥¨¿ ²¥¬¯¥° ²³°» ±¢¥°µ-¯°®¢®¤¿¹¥£® ¯¥°¥µ®¤  (15) ¯¥°¥¯¨±»¢ ¥²±¿ ¢ ¢¨¤¥±«¥¤³¾¹¥£® ¨²¥£° « :1= t2 3Z�3=2 J(1;2)(�)p3 + 2� th[�(�)=2Tc]�(�) d�; �(�) = ftp3 + 2���:(17)�®±«¥ ¯¥°¥µ®¤  ª ¨²¥£°¨°®¢ ¨¾ ¯® ¯¥°¥¬¥®© �¯®«³·¨¬ ®¡¹³¾ ´®°¬³«³ ²¨¯  ���:1 = �(�) ~�=(2Tc)Z0 th(x)x dx;�(�) = f(�)�1J1;2��2 � 32 � ; � = �ft: (18)

�¤¥±¼ ´³ª¶¨¨ J1;2(�) ¢»° ¦ ¾²±¿ ·¥°¥§ «¨¥©³¾ª®¬¡¨ ¶¨¾ ¯®«»µ ½««¨¯²¨·¥±ª¨µ ¨²¥£° «®¢ I, II¨ III °®¤ : J1;2(�) = 1�2��1+p3+2�Z�1;2 (1 + s)2dsp(��+ s+ 1)(�2�+ s2 + 2s� 2)(�1� �+ s) ;£¤¥ �1;2 = �1 +max ��;�p3 + 2��, �3=2 < � < 3.�«¿  µ®¦¤¥¨¿ ª®¶¥²° ¶¨®®© § ¢¨±¨¬®±²¨Tc(n) ¯®«³·¨¬ ¿¢³¾ § ¢¨±¨¬®±²¼ ¯«®²®±²¨ ±®±²®-¿¨© ¯® ¯ ° ¬¥²°³ �:�0(�) =Xp � [�� cos�� cos� � cos(�� �)] == �1;2(�) = 1�2��1+p3+2�Z�1;2 dsp(��+s+1)(�2�+ s2 + 2s� 2)(�1� �+ s) ;ª®²®° ¿ ¢»° ¦ ¥²±¿ ·¥°¥§ ¯®«»© ½««¨¯²¨·¥±ª¨©¨²¥£° « I °®¤ .�®±ª®«¼ª³ ¨¦¿¿ (±¢¿§»¢ ¾¹ ¿) · ±²¼ ¯®¢¥°µ-®±²¨ �¥°¬¨ ±·¨² ¥²±¿ § ¯®«¥®©, ¯°¨ § ¯®«¥¨¨¢¥°µ¥© ¯®¤§®» ¯°¨ T = 0 ³° ¢¥¨¥ ±®±²®¿¨¿ (14)¯¥°¥¯¨±»¢ ¥²±¿ ¢ ¢¨¤¥ ¯ ° ¬¥²°¨·¥±ª®© § ¢¨±¨¬®±-²¨ ®² ¢¥«¨·¨» � = �=ft:n� = n(�) = 2 V (�)2 + V (�) ; V (�) = 1 +W ��2 � 32 � ;W (s) = sZ�3=2 �0(�)d�: (19)�±¯®«¼§³¿ ®¯°¥¤¥«¥¨¥ ª®±² ²» ��� ·¥°¥§ ¯ -° ¬¥²° � ,   ² ª¦¥ ®¡¹¨¥ ±®®²®¸¥¨¿ (17) ¨ (19),³¤ ¥²±¿ ®¯°¥¤¥«¨²¼ ª®¶¥²° ¶¨®³¾ § ¢¨±¨¬®±²¼¢¥«¨·¨» � ¢ ¯ ° ¬¥²°¨·¥±ª®© ´®°¬¥. �°¨ ½²®¬ª®¶¥¢®© ¬®¦¨²¥«¼ f ² ª¦¥ ¢»° ¦ ¥²±¿ ·¥°¥§ ¯ -° ¬¥²° � : f = f(�) = 1� n(�)=2.� ª ¢¨¤® ¨§ °¨±. 1 ª®¶¥²° ¶¨® ¿ § ¢¨±¨-¬®±²¼ ²¥¬¯¥° ²³°» ±¢¥°µ¯°®¢®¤¿¹¥£® ¯¥°¥µ®¤  ®²-«¨·  ®² ³«¿,  ·¨ ¿ ± ª®¥·®© ª®¶¥²° ¶¨¨,° ¢®© 2/3. � ½²®¬ ±¬»±«¥ �-½«¥ª²°®» ¥ ®²«¨· ¾²-±¿ ®² ®¡»·®© s-½«¥ª²°®®© µ ¡¡ °¤®¢±ª®© ±¨±²¥¬»[5]. � «¼¥©¸¥¥ °¥§ª®¥ ¯®¢»¸¥¨¥ Tc ®¡³±«®¢«¥®  -«¨·¨¥¬ ¢ µ®¢®¢±ª®© ®±®¡¥®±²¨, ª®²®° ¿ ±®®²¢¥²-±²¢³¥² ª®¥·»¬ § ·¥¨¿¬ ½¥°£¨¨ ®¤®· ±²¨·»µ¢®§¡³¦¤¥¨©, ª®£¤   ¬¯«¨²³¤  ¯¥°¥±ª®ª  ®ª §»¢ -¥²±¿ ®²°¨¶ ²¥«¼®© (1 + cos(�) + cos(�) = �1 ¯°¨� = ��; � = ��).�¨±¼¬  ¢ ���� ²®¬ 94 ¢»¯. 3 { 4 2011
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p�¨±. 1. �¥§° §¬¥° ¿ ª®±² ²  ��� ¢ § ¢¨±¨¬®±²¨ ®²ª®¶¥²° ¶¨¨ �-½«¥ª²°®®¢ (0 < n� < 1)�°¨ ª®¶¥²° ¶¨¨, ° ¢®© ¥¤¨¨¶¥, ¢¥«¨·¨  �¨¬¥¥² ª° ¥¢®© ¬ ª±¨¬³¬: �(1) = 3p3=� � 1:654.�¤ ª® ¢¡«¨§¨ ²®·ª¨ ¯®«®£® § ¯®«¥¨¿ ¨¦¥©¯®¤§®» � ¡¡° ¤ , n � 1, °®±² ¯ ° ¬¥²°  � ®£° ¨-·¨¢ ¥²±¿ ³±¨«¥¨¥¬ ¢«¨¿¨¿ ¯°¿¬®£® ª³«®®¢±ª®£®¢§ ¨¬®¤¥©±²¢¨¿.� ¦® ®²¬¥²¨²¼, ·²® ¢®§° ±² ¨¥ ²¥¬¯¥° ²³°»¯¥°¥µ®¤  ®£° ¨·¨¢ ¥²±¿ ¢®§¨ª®¢¥¨¥¬ ¥³±²®©-·¨¢®±²¨, ±¢¿§ ®© ± ¥¬®®²®®© § ¢¨±¨¬®±²¼¾¯«®²®±²¨ ®² µ¨¬¨·¥±ª®£® ¯®²¥¶¨ « . �«¿ ²®£® ·²®-¡» ®¡ °³¦¨²¼ ½²³ ¥³±²®©·¨¢®±²¼, ¯°®¤¨´´¥°¥¶¨-°³¥¬ ³° ¢¥¨¥ ±®±²®¿¨¿ (14) ¯® µ¨¬¨·¥±ª®¬³ ¯®-²¥¶¨ «³. � ³·¥²®¬ § ¢¨±¨¬®±²¨ ª®¶¥¢®£® ¬®¦¨-²¥«¿ ®² ª®¶¥²° ¶¨¨ (f = 1� n=2) ¨¬¥¥¬�n = �12�n Xp;�=�nF[��(p)]��f Xp;�=�nn0F[��(p)] h�2 tjU(p)j�n+ ��io : (20)�°¨ § ¯®«¥¨¨ ¨¦¥© ¯®¤§®» ¯°®¨§¢®¤ ¿ �n=��¢±¥£¤  ¯®«®¦¨²¥«¼ .�°¨ § ¯®«¥¨¨ ¢¥°µ¥© ¯®¤§®» ¢ ¯°¥¤¥«¥ T = 0£° ¨¶  ³±²®©·¨¢®±²¨ n0(�) = �1 ®¯°¥¤¥«¿¥²±¿ ±«¥-¤³¾¹¨¬ ³° ¢¥¨¥¬:1 + 12V (�) = �22 �(0)��2 � 32 � : (21)�¨±«¥®¥ °¥¸¥¨¥ ½²®£® ³° ¢¥¨¿ ¯®ª §»¢ ¥², ·²®¥³±²®©·¨¢®±²¼ ¢®§¨ª ¥² ¢ ³§ª®¬ ¨²¥°¢ «¥ ¢¡«¨§¨²®·ª¨ ¢ µ®¢®¢±ª®© ®±®¡¥®±²¨:�0� = 1� 2:1 � 10�9; nc� = 10=3� 1:8 � 10�8: (21a)

� ª¨¬ ®¡° §®¬, �-½«¥ª²°® ¿ ±¨±²¥¬  ®ª §»¢ ¥²±¿¥³±²®©·¨¢®© ¢ ®·¥¼ ³§ª®¬ ¨²¥°¢ «¥ ª®¶¥²° -¶¨©2):�n = 3:6 � 10�8; ¢¡«¨§¨ nc = 0:76923: (21b)�  °¨±. 1 ½²  ®¡« ±²¼ ®²¬¥·¥  ¸²°¨µ®¢®© «¨¨¥©.3. �-½«¥ª²°®» ¢ ®¡« ±²¨ 0 < n� < 1. � ±-±¬®²°¨¬ ± · «  ®¡« ±²¼ ª®¶¥²° ¶¨© 0 < n� < 1.� ³·¥²®¬  «¨·¨¿ ¯¥°¥µ®¤®¢ ¬¥¦¤³ ¯³±²»¬ ¨ ¤¢³-¬¿ ®¤®· ±²¨·»¬¨ ( x ¨  y) ±®±²®¿¨¿¬¨ § ¯¨¸¥¬®¡° ²³¾ ·¥²»°¥µª®¬¯®¥²³¾ ´³ª¶¨¾ �°¨ :Ĝ�1(!;p) =0BBBBBBBBB@(E + �)�ka;k0a � hT̂ab(p)ikak0b �(a)an 0� hT̂ba(p)ikbk0a (E + �)�kb ;k0b 0 �(b)an�(a)an 0 (E � �)�ka ;k0a hT̂ab(�p)ikak0b0 �(b)an hT̂ba(�p)ikbk0a (E � �)�kb;k0b
1CCCCCCCCCA:(22)�±¯®«¼§³¿ ²¥ ¦¥ ¯ ° ¬¥²°» � ¨ �, ·²® ¨ ¤«¿ �-½«¥ª²°®®¢,  µ®¤¨¬ ¬ ²°¨¶³ ¯¥°¥±ª®ª®¢ ª ¡«¨¦ ©-¸¨¬ ±®±¥¤¿¬ [1]:T̂ab(p) = ft� 1 + s2Vp(p) csVm(p)csVm(p) c2Vp(p) ! ;£¤¥Vp(p) = exp(i�)+exp(i�); Vm(p) = exp(i�)�exp(i�);(23)c = p32 ; s = 12 ; T̂ba(p) = T̂+ab(p):�®¬ «¼ ¿ ±®¡±²¢¥®-½¥°£¥²¨·¥±ª ¿ · ±²¼ ¢»-° ¦ ¥²±¿ ·¥°¥§ ¢¥«¨·¨³ ¯ ° ¬¥²°  ¯®°¿¤ª  Qa == Qb = Q: �̂(a)an = �̂(b)an =  Q 00 Q ! : (24)�° ¢¥¨¥ ¤«¿  µ®¦¤¥¨¿ ¢¥«¨·¨» Q § ¯¨¸¥¬ ¢®¤®¯¥²«¥¢®¬ ¯°¨¡«¨¦¥¨¨:Q=2tTXp! nc2Vp(p) [G!(p)]3;5 + csVm(p) [G!(p)]4;5o :(25)�®¦® § ¬¥²¨²¼, ·²® ¯°¨ ®°¬ «¼®© ´ §¥ (¯°¨ Q == 0) ¢ ±¨±²¥¬¥ ¨¬¥¥²±¿ ·¥²»°¥ ¥¯¥°¥ª°»¢ ¾¹¨µ±¿¢¥²¢¨ ±¯¥ª²° : �(2;3)p =2)� s-½«¥ª²°®®© ¬®¤¥«¨ � ¡¡ °¤  ª®¥· ¿ ®¡« ±²¼ ¢®§-¨ª®¢¥¨¿ ¥®¤®°®¤»µ ±®±²®¿¨© (±²° ©¯®¢) ¡»«  ®¡ °³-¦¥  ¢ ° ¡®² µ [6, 7].�¨±¼¬  ¢ ���� ²®¬ 94 ¢»¯. 3 { 4 2011



228 �.O. � ©¶¥¢= �12ftq3 + 2cos(px) + 2cos(py) + 2cos(px � py)� �;�(1;4) = �32ft: (26)�²®° ¿ ¨ ²°¥²¼¿ ¢¥²¢¨ ²®«¼ª® ¬®¦¨²¥«¥¬ 1/2 ®²-«¨· ¾²±¿ ®² ±¯¥ª²°  �-½«¥ª²°®®¢. �°®¬¥ ²®£®, f == 1� 3n=4, ·²® ±®®²¢¥²±²¢³¥² ·¥²»°¥µª° ²®¬³ ¢»-°®¦¤¥¨¾ ®¤®· ±²¨·»µ  ²®¬»µ ±®±²®¿¨©.� «¨¥©®¬ ¯°¨¡«¨¦¥¨¨ ¯® Q  µ®¤¨¬ ³° ¢-¥¨¥ ¤«¿ ²¥¬¯¥° ²³°» ±¢¥°µ¯°®¢®¤¿¹¥£® ¯¥°¥µ®¤ .�° ¢ ¿ · ±²¼ ³° ¢¥¨¿ ¯°¥¢° ¹ ¥²±¿ ¢ ±³¬¬³ ¯®-«¾±»µ ±« £ ¥¬»µ:1 = 2T X!n;k;p Ak(p)!2n + (�(k)p )2 =Xk;p Ak(p)�(k)p th�(k)p2Tc : (27)�»° ¦¥¨¿ ¤«¿ ª®½´´¨¶¨¥²®¢ Ak(p) ¨¬¥¾² ¢¥±¼¬ ±«®¦»© ¢¨¤. �¤ ª® ¬®¦® ¤®ª § ²¼, ·²® ¢ ²®·-ª µ ¢  �®¢  (� = ��, � = �� ¨ ¯°¨ � = �ft=2)®¨ ®¡° ¹ ¾²±¿ ¢ ³«¼. �®¯®«¨²¥«¼®¥ ¨±±«¥¤®-¢ ¨¥ ¤«¿ ¤¨° ª®¢±ª®© ²®·ª¨ (� = �� = �2�=3 ¨¯°¨ � = 0) ¯®§¢®«¿¥² ¯®±²°®¨²¼ ¯°®±²³¾ ¨²¥°¯®«¿-¶¨®³¾ ª°¨¢³¾ ¤«¿ ¢±¥µ ¯®«®¦¨²¥«¼»µ § ·¥¨©¯ ° ¬¥²°  �, £¤¥ ±³¹¥±²¢³¥² ±¢¥°µ¯°®¢®¤¨¬®±²¼. �°¥§³«¼² ²¥ ®ª §»¢ ¥²±¿, ·²® ª®±² ²  ��� ®¡° ²®¯°®¯®°¶¨® «¼  ª®¶¥¢®¬³ ¬®¦¨²¥«¾ f = 1�3n=4¨ ¢»° ¦ ¥²±¿ ·¥°¥§ ¯ ° ¬¥²° � = �=ft:�(�) = 3�2�f(�) 2� + 1(3 + �)2 : (28)�«¥ª²°® ¿ ª®¶¥²° ¶¨¿ n� ®¯°¥¤¥«¿¥²±¿ ·¥°¥§¨²¥£° «» ®² ²®© ¦¥ ¯«®²®±²¨ ±®±²®¿¨© (20a) ¨(20b), ·²® ¨ ¤«¿ �-½«¥ª²°®®¢, ® ± ¤°³£¨¬¨ ª®½´´¨-¶¨¥² ¬¨:n = n(�) = 4 V (�)4 + 3V (�) ; f(�) = 44 + 3V (�) : (29a)�°¨ ½²®¬ ¢ ®¡« ±²¨ 0 < � < 3=2 ¨ �3=2 < s < 3¨¬¥¥¬V (�) = 2 +W �4�2 � 32 � ; W (s) = sZ�3=2 �(0)(�)d�:(29b)�° ¢¥¨¿ (27), (29a) ¨ (29b) ®¯°¥¤¥«¿¾² ª®-¶¥²° ¶¨®³¾ § ¢¨±¨¬®±²¼ ª®±² ²» ���, ª®²®-° ¿ ¨§®¡° ¦¥    °¨±. 2. �®¶¥²° ¶¨® ¿ § ¢¨-±¨¬®±²¼ ²¥¬¯¥° ²³°» ±¢¥°µ¯°®¢®¤¿¹¥£® ¯¥°¥µ®¤  ¥¨¬¥¥² ®±®¡¥®±²¨ ¢ ²®·ª¥ � = 1=2 (¨«¨ n� = 0:8372),ª®²®° ¿ ±®®²¢¥²±²¢³¥² ®±®¡¥®±²¨ ¢  �®¢ . � ª ¨¢ ±«³· ¥ �-½«¥ª²°®®¢, ¢¡«¨§¨ ½²®© ²®·ª¨ ¢ ±¨±²¥¬¥
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s�¨±. 2. �¥§° §¬¥° ¿ ª®±² ²  ��� ¢ § ¢¨±¨¬®±²¨ ®²ª®¶¥²° ¶¨¨ �-½«¥ª²°®®¢ (0 < n� < 2)¨¬¥¥²±¿ ½ª±¯®¥¶¨ «¼® ³§ª ¿ ®¡« ±²¼ ¥®¤®°®¤-»µ ½«¥ª²°®»µ ±®±²®¿¨© (  °¨±. 2a ®  ®²¬¥·¥ ¸²°¨µ®¢®© «¨¨¥©).� ª±¨¬ «¼®¥ § ·¥¨¥ ª®±² ²» ���, ° ¢®¥0.7775, ¤®±²¨£ ¥²±¿ ¯°¨ � = 3=2 (n� = 0:924). �¥¯®-±°¥¤±²¢¥®¥ ¢»·¨±«¥¨¥ � ¤«¿ ¬ ª±¨¬ «¼®© ¯«®²-®±²¨ n� = 1 ¯°¨¢®¤¨² ª ¬¥¼¸¥¬³ § ·¥¨¾, � == 0:402.4. �-½«¥ª²°®» ¢ ®¡« ±²¨ 1 < n� < 2. � ½²®©®¡« ±²¨ ±¨±²¥¬  °¥§®¨°³¥² ¬¥¦¤³ ·¥²»°¼¬¿ ®¤®-· ±²¨·»¬¨ ±®±²®¿¨¿¬¨ ±® ±¯¨®¬ 1=2 ¨ ²°¥¬¿  ¨-¨§¸¨¬¨ ±®±²®¿¨¿¬¨ ±® ±¯¨®¬ ¥¤¨¨¶ . � ±®®²¢¥²-±²¢¨¨ ± ½²¨¬ ª ¦¤»© ®¯¥° ²®° °®¦¤¥¨¿ ¨«¨ ³¨·²®-¦¥¨¿ ¯°¥¤±² ¢«¿¥²±¿ ¢ ¢¨¤¥ «¨¥©®© ª®¬¡¨ ¶¨¨¤¢³µ X-®¯¥° ²®°®¢ � ¡¡ °¤ :â+x� = X̂y�jII(�) + 1p2X̂y��jII(0);â+y� = �X̂x�jII(�) � 1p2X̂x��jII(0): (30)�®£¤  ª®¶¥¢®© ¬®¦¨²¥«¼ f = (n + 2)=12,   ®¡° ²- ¿ ®¤®· ±²¨· ¿ ´³ª¶¨¿ �°¨  ¯°¥¤±² ¢«¿¥²±¿ ¢¢¨¤¥ ¬ ²°¨¶» 16� 16:̂G�1(!;p) =0BBBBBBBBB@(E + �)�ka;k0a � hT̂ab(p)ikak0b �(a)an 0� hT̂ba(p)ikbk0a (E + �)�kb;k0b 0 �(b)an�(a)an 0 (E � �)�ka ;k0a hT̂ab(�p)ikak0b0 �(b)an hT̂ba(�p)ikbk0a (E � �)�kb;k0b
1CCCCCCCCCA;(31)T̂ab(p) = ft�0BBB@ c2Vp(p)a21 c2Vp(p)a1a2 csVm(p)a1a3 csVm(p)a1a4c2Vp(p)a1a2 c2Vp(p)a22 csVm(p)a2a3 csVm(p)a2a4csVm(p)a1a3 csVm(p)a2a3 [1+s2Vp(p)]a23 [1+s2Vp(p)]a3a4csVm(p)a1a4 csVm(p)a2a4 [1+s2Vp(p)]a3a4 [1+s2Vp(p)]a241CCCA;Vp(p) = exp(�i�) + exp(�i�);�¨±¼¬  ¢ ���� ²®¬ 94 ¢»¯. 3 { 4 2011



� ±¢¥°µ¯°®¢®¤¨¬®±²¨ ¯«®±ª¨µ ±®¥¤¨¥¨© ³£«¥°®¤  229Vm(p) = exp(�i�)� exp(�i�); (32)c = p32 ; s = 12 ; a1 = �a3 = 1;a2 = �a4 = p22 ; T̂ba(p) = T̂+ab(p):� §«¨·»¥ ª®¬¯®¥²»  ®¬ «¼®© ±®¡±²¢¥®-½¥°£¥²¨·¥±ª®© · ±²¨ ®²«¨· ¾²±¿ ²®«¼ª® ¯°®¨§-¢¥¤¥¨¿¬¨ ¬®¦¨²¥«¥© aiak ¨ ¢»° ¦ ¾²±¿ ·¥°¥§¢¥«¨·¨³ ¯ ° ¬¥²°  ¯®°¿¤ª  Qa = Qb = Q:�̂(a)an = �̂(b)an == 0BBBB@ 0 �a1a2Q 0�a1a2Q a22Q 0 00 0 0 �a3a4Q0 0 �a3a4Q a24Q 1CCCCA :(33)�° ¢¥¨¥ ¤«¿  µ®¦¤¥¨¿ ¢¥«¨·¨» Q ¨¬¥¥² ¢¨¤a2Q=tTXp! (c2Vp(p)fa1[G!(p)]5;10+a2[G!(p)]6;10g++csVm(p)fa3[G!(p)]7;10 + a4[G!(p)]8;10g): (34)�°¨ Q = 0 ·¥²»°¥ ¢¥²¢¨ ±¯¥ª²°  ¨¬¥¾² ²®² ¦¥ ¢¨¤,·²® ¨ ¢ ®¡« ±²¨ 0 < n� < 1:�2;3p = �34ftp3 + 2cos(�) + 2cos(�) + 2cos(�� �)��;�1;4 = �94ft: (35)�° ¢¥¨¥ ±®±²®¿¨©, ®²®±¿¹¥¥±¿ ª ®°¬ «¼®© ´ -§¥, ¨¬¥¥² ±«¥¤³¾¹¨© ®¡¹¨© ¢¨¤:n� = 1 + 34fXk;p nF (�kp); f = n� + 212 : (36)� ¨§ª®²¥¬¯¥° ²³°®¬ ¯°¥¤¥«¥ ½²® ³° ¢¥¨¥ ¯¥°¥-¯¨±»¢ ¥²±¿ ·¥°¥§ ´³ª¶¨¨ ¯ ° ¬¥²°  � = �=ft:n� = n(�) = 2 8 + V (�)16� V (�) ; f(�) = 416� V (�) : (37)�«¿ ¯®«®¦¨²¥«¼»µ § ·¥¨© ¯ ° ¬¥²°  � = �=ft,ª®£¤  § ¯®«¥» ¤¢¥ ¨¦¨¥ ¯®¤§®», ¨¬¥¥¬V (�) = 2 +W �16�2 � 2718 � ; W (s) = sZ�3=2 �0(�)d�;(38)£¤¥ �3=2 < s < 3, ¨«¨ 0 < � < 9=4.

�«¿ ¢»·¨±«¥¨¿ ª®±² ²» ��� ±«¥¤³¥² ¨±¯®«¼-§®¢ ²¼ ®¡¹¨¥ ´®°¬³«» (31){(34), ¨§ ª®²®°»µ ± ¯®¬®-¹¼¾ ¨²¥°¯®«¿¶¨¨  µ®¤¨¬�(�) = 32�29�f(�) 4� + 3(9 + 4�)2 ; (39)£¤¥ ¯ ° ¬¥²° � = �=ft ¨§¬¥¿¥²±¿ ¢ ¯°¥¤¥« µ ®² 0 ¤®9/4.� ª ¢¨¤® ¨§ °¨±. 2b, ¬ ª±¨¬ «¼®¥ § ·¥¨¥ ª®-±² ²» ���, ° ¢®¥ 0.689, ¬®¦® ®¡ °³¦¨²¼ ¯°¨� = 9=4 (n� = 22=13 � 1:69).� ®²«¨·¨¥ ®² ±«³· ¿ § ¯®«¥¨¿ 0 < n� < 1, ®¡-« ±²¼ ¢®§¨ª®¢¥¨¿ ±²°³ª²³°®© ¥³±²®©·¨¢®±²¨ ¢¤ ®¬ ±«³· ¥  µ®¤¨²±¿ ¢ ¯°¥¤¥«¼® ³§ª®© ®¡« ±²¨¢¡«¨§¨ ®² ²®·ª¨ n� = 1:368 ¯°¨ � < 0, ².¥. ¢¥ ®¡« ±-²¨ ±³¹¥±²¢®¢ ¨¿ ±¢¥°µ¯°®¢®¤¿¹¥£® ³¯®°¿¤®·¥¨¿.5. � ª«¾·¥¨¥. �®«³·¥»¥ °¥§³«¼² ²» ³¤ ¥²-±¿ ±° ¢¨²¼ ± ½ª±¯¥°¨¬¥² «¼»¬¨ ¤ »¬¨ ¤«¿ ¬¥-² ««¨·¥±ª¨µ ±®¥¤¨¥¨©   ®±®¢¥ £° ´¨²  (GICs {graphite intercolation compounds) [8]. �®¥¤¨¥¨¿ ±¢¥±¼¬  ¬ «»¬ ¯¥°¥¥±¥»¬ § °¿¤®¬, ² ª¨¥, ª ªLi+C�1=88 , ¥ ¿¢«¿¾²±¿ ±¢¥°µ¯°®¢®¤¨ª ¬¨. �®¥¤¨-¥¨¿ ²¨¯  Na+C�1=22 c ¯®«®¢¨»¬ ¯¥°¥®±®¬ § °¿-¤  ¨¬¥¾² Tc ¯®°¿¤ª  ¥±ª®«¼ª¨µ £° ¤³±®¢, ¢ ²® ¢°¥-¬¿ ª ª ±®¥¤¨¥¨¥ �a2+C�1=36 ¨¬¥¥² Tc = 11:5K. � ª¢¨¤® ¨§ °¨±. 2b, ½²¨ °¥§³«¼² ²» ª ·¥±²¢¥® ±®£« -±³¾²±¿ ± ¯°¥¤« £ ¥¬®© ²¥®°¨¥©. �®·ª  Q ±®®²¢¥²-±²¢³¥² ±®¥¤¨¥¨¾ NaC2,   ²®·ª  P { ±®¥¤¨¥¨¾�aC6, ¢ ²® ¢°¥¬¿ ª ª ±®¥¤¨¥¨¥ LiC8  µ®¤¨²±¿ ¢¥®¡« ±²¨ ±³¹¥±²¢®¢ ¨¿ ±¢¥µ¯°®¢®¤¨¬®±²¨.� ¡®²  ¡»«  ¯®¤¤¥°¦   £° ²®¬ �¨¨±²¥°±²¢ ®¡° §®¢ ¨¿ ¨  ³ª¨ #�� ��� 2.1.1/13789.1. A.A. �¥¢¨, �¢¥¤¥¨¥ ¢ ª¢ ²®¢³¾ µ¨¬¨¾ ²¢¥°¤®£®²¥« , �.: �§¤-¢® µ¨¬¨¿, 1974 [A.A. Levin, Solid statequantum chemistry, N-Y: Mc Graw-Hill, 1977].2. �. �. Wehling, E. S�a�sio�glu, C. Friedrich et al., Phys. Rev.Lett. 106, 236805 (2011).3. �. �. � ©¶¥¢, �¨±¼¬  ¢ ���� 92, 47 (2010).4. �. �. �®°¼ª®¢, ���� 34, 735 (1958).5. R.O. Zaitsev, Phys. Lett. A 134, 199 (1988).6. A. Trandon, Z. Wang, and G. Kotliar, Phys. Rev. Lett.83, 2046 (1999).7. �. �. � ©¶¥¢, �¨±¼¬  ¢ ���� 86, 54 (2007).8. M. Sutherland, N.Doiron-Leyrand, L. Taillefer et al.,Phys. Rev. Lett. 98, 067003 (2007).
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