
52 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1998. ü 1������� ���������������������� � �������������� ��������� 523.11������������� ������� �� �������������� �������������.�. �à æ(ª ä¥¤p  â¥®p¥â¨ç¥áª®© ä¨§¨ª¨)�§¢¥áâ®, çâ®   ¬ã«ìâ¨áâàã®¬ ¯à®áâà áâ¢¥ ¯«®â®áâì í¥à£¨¨ ¢ ªãã¬ëå ä«ãªâã æ¨©®¡« ¤ ¥â ¥¨â¥£à¨àã¥¬ë¬¨ ®á®¡¥®áâï¬¨, ¯®íâ®¬ã ¯à¨å®¤ïé ïáï   ¥¤¨¨æã ¤«¨ë áâàã ¯®« ï¢ ªãã¬ ï í¥à£¨ï à áå®¤¨âáï. �®ª § ®, çâ® ¯à¨ à áá¬®âà¥¨¨ íää¥ªâ  � §¨¬¨à  íâ® ¯à¨¢®¤¨â ª¥®¡å®¤¨¬®áâ¨ ¤®¯®«¨â¥«ì®© à¥£ã«ïà¨§ æ¨¨, ª®â®à ï á®®â¢¥âáâ¢ã¥â ¯¥à¥®à¬¨à®¢ª¥ § âà ¢®çëå¤¥ä¨æ¨â®¢ ã£«®¢ áâàã.�®¯à®áë, á¢ï§ ë¥ á ¢ëç¨á«¥¨¥¬ ¯®«®© í¥à£¨¨¢ ªãã¬ëå ä«ãªâã æ¨©   ¯à®áâà áâ¢ å á ¥âà¨¢¨- «ì®© â®¯®«®£¨¥©, ¯à¥¤áâ ¢«ïîâ ¨â¥à¥á á à §«¨çëåâ®ç¥ª §à¥¨ï.�¨¦¥  á ¡ã¤¥â ¨â¥à¥á®¢ âì ã«ìâà áâ â¨ç¥áª®¥¯à®áâà áâ¢®, ª®â®à®¥ ¯à¥¤áâ ¢«ï¥â á®¡®© ¯àï¬®¥ ¯à®-¨§¢¥¤¥¨¥ ¤¢ã¬¥à®£® ¯à®áâà áâ¢  �¨ª®¢áª®£®  ¤¢ã¬¥à®¥ «®ª «ì®-¯«®áª®¥ ¯à®áâà áâ¢® á  ¡®à®¬ª®¨ç¥áª¨å ®á®¡¥®áâ¥©. �§¢¥áâ® [1], çâ® á®®â¢¥â-áâ¢ãîé ï ¬¥âà¨ª  ï¢«ï¥âáï à¥è¥¨¥¬ ãà ¢¥¨ï �©-èâ¥© , ¢ ¯à ¢®© ç áâ¨ ª®â®à®£® áâ®¨â â¥§®à í¥à-£¨¨-¨¬¯ã«ìá  á¨áâ¥¬ë ¯ à ««¥«ìëå ª®á¬¨ç¥áª¨åáâàã. �ã¤¥¬  §ë¢ âì íâ® ¯à®áâà áâ¢® ¬ã«ìâ¨-áâàãë¬.�¯à¥¤¥«¨¬ ¯®«ãî í¥à£¨î ¢ ªãã¬ëå ª®«¥¡ ¨©ª ª ¯à¥¤¥«ì®¥ § ç¥¨¥ í¥à£¨¨ ¯®«ï ¯à¨ áâà¥¬«¥¨¨ª ¡¥áª®¥ç®áâ¨ ®¡à â®© â¥¬¯¥à âãàë �:Evac = lim�!1E�: (1)�à¨ ¢ëç¨á«¥¨¨ E� ¢®á¯®«ì§ã¥¬áï á®®â®è¥¨¥¬E� = @@�W� ; (2)£¤¥ e�W� = Z D[�]e�SE [�]: (3)� (3) SE [�] | ¥¢ª«¨¤®¢® ¤¥©áâ¢¨¥ ¨ ¨â¥£à¨à®¢ ¨¥¢¥¤¥âáï ¯® ¢á¥¬ ¯®«¥¢ë¬ ª®ä¨£ãà æ¨ï¬, ®¯à¥¤¥«¥-ë¬   ¥¢ª«¨¤®¢®¬ á¥ªâ®à¥ à áá¬ âà¨¢ ¥¬®£® ¯à®-áâà áâ¢ -¢à¥¬¥¨ ¨ ¯¥à¨®¤¨ç¥áª¨¬ (á ¯¥à¨®¤®¬ �) ¯®¬¨¬®¬ã ¢à¥¬¥¨.� á«ãç ¥ ¤¥©áâ¢¨â¥«ì®£® áª «ïà®£® ¯®«ïSE [�] = 12 �Z0 d� Z pgdD�1x�(x)LD�(x); (4)£¤¥ LD = ��D+�R+m2,�D | ®¯¥à â®à � ¯« á {�¥«ì-âà ¬¨, D | à §¬¥à®áâì ¯à®áâà áâ¢ .

� ª ¨§¢¥áâ®, ¢ â¥à¬¨ å ®¡®¡é¥®© �-äãªæ¨¨íää¥ªâ¨¢®¥ ¤¥©áâ¢¨¥ § ¯¨áë¢ ¥âáï ¢ ¢¨¤¥W� [�] = 12 lndet LD�2 ! = �12� 0� 0����LD�2 !: (5)� íâ®¬ ¢ëà ¦¥¨¨ � | ¯à®¨§¢®«ìë© ¯ à ¬¥âà áà §¬¥à®áâìî ¬ ááë, ¢¢®¤¨¬ë© ¨§ á®®¡à ¦¥¨© à §-¬¥à®áâ¨.� á«ãç ¥ ã«ìâà áâ â¨ç¥áª®£® ¯à®áâà áâ¢ , ¥¢ª«¨¤®¢á¥ªâ®à ª®â®à®£® [0; �] �MD�1, ¯àï¬®¥ ¢ëç¨á«¥¨¥ ¤ -¥â [2]��(sjLD) = �p4� � �s � 12��(s) �1�s� 12 ����LD�1�++ 2�p4��(s)Xi 1Xn=1�2Ein� �12�sK 12�s(n�Ei); (6)£¤¥ E2i | á®¡áâ¢¥ë¥ ç¨á«  ®¯¥à â®à  LD�1,  K(1=2)�s | äãªæ¨ï � ª¤® «ì¤ .�¢ª«¨¤®¢ á¥ªâ®à ¨â¥à¥áãîé¥£®  á ¬ã«ìâ¨áâàã®-£® ¯à®áâà áâ¢  ï¢«ï¥âáï ç áâë¬ á«ãç ¥¬ ¯à®áâà áâ-¢  á® áâàãªâãà®© [0; �]�R�M2, ª®£¤  M2 | «®ª «ì®¯«®áª ï ¯®¢¥àå®áâì á ª®¨ç¥áª¨¬¨ ®á®¡¥®áâï¬¨.�á¯®«ì§ãï (6), ¬®¦® ¯®ª § âì, çâ® ¤«ï ¯à®áâà áâ-¢  [0; �]�R�M2 á¯à ¢¥¤«¨¢ë á®®â®è¥¨ï@@� ��(0jL4) = ��1(�1jL2)4� Z dz;lim�!1 @@� � 0�(0jL4) = �� 01(�1jL2) + �1(�1jL2)4� Z dz: (7)�¤¥áì z | ª®®à¤¨ â    R (¢ á«ãç ¥ ¬ã«ìâ¨áâàã®£®¯à®áâà áâ¢  | ª®®à¤¨ â  ¢¤®«ì áâàã).�§ (2), (5) ¨ (7) á«¥¤ã¥â ä®à¬ «ì®¥ á®®â®è¥¨¥Evac = 14� [� 01(�1jL2) + (1 + ln�2)�1(�1jL2)]Z dz: (8)�á«¨ M2 ï¢«ï¥âáï ¬ã«ìâ¨ª®¨ç¥áª®© ¯®¢¥àå®áâìî,«®ª «ì ï �-äãªæ¨ï �(�1; �; �jL2) ®¡« ¤ ¥â ¥¨â¥£à¨-àã¥¬ë¬¨ ®á®¡¥®áâï¬¨ ¢ ¢¥àè¨ å ª®ãá®¢, ¨ ¨â¥£-à « Tr �1(�1; �; �jL2);



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1998. ü1 53  ¢¬¥áâ¥ á ¨¬ ¨ ¢ ªãã¬ ï í¥à£¨ï (8) à áå®¤ïâáï.�â® £®¢®à¨â ® ¥®¡å®¤¨¬®áâ¨ ¤®¯®«¨â¥«ì®© à¥£ã-«ïà¨§ æ¨¨. �¤¥ï § ª«îç ¥âáï ¢ â®¬, çâ® á ¬  ¯® á¥¡¥ª §¨¬¨à®¢áª ï í¥à£¨ï ï¢«ï¥âáï ¢¥«¨ç¨®© ¥ä¨§¨ç¥á-ª®©. �®£¤  £®¢®àïâ ®¡ í¥à£¨¨ � §¨¬¨à , â® ¯®¤ ¥©¯®¤à §ã¬¥¢ îâ âã ç áâì ¯¥à¥®à¬¨à®¢ ®© ¯®«®©í¥à£¨¨, ¯®ï¢«¥¨¥ ª®â®à®© ®¡ï§ ® ¢¥è¥¬ã £à ¢¨â -æ¨®®¬ã ¯®«î. �à®áâà áâ¢® á ª®¨ç¥áª¨¬¨ ®á®¡¥-®áâï¬¨ § ¢¥¤®¬® ¥ ï¢«ï¥âáï à¨çç¨-¯«®áª¨¬. � á«ãç ¥¬ã«ìâ¨áâàã®£® 4D-¯p®áâp áâ¢  § âà ¢®ç ï í¥à£¨ïª« áá¨ç¥áª®© ¬ â¥à¨¨ ¨¬¥¥â âã ¦¥ áâàãªâãàã, çâ® ¨ (8):Em = NXi=1 �i Z dz: (9)�¡ê¥¤¨ïï íâ® ¢ëà ¦¥¨¥ á í¥à£¨¥© ¢ ªãã¬ëå ä«ãª-âã æ¨©, ¯®«ãç ¥¬EtotR dz = NXi=1 �i++ 18� h� 01(�1jL2) + (1 + ln�2)�1(�1jL2)i : (10)� ª¨¬ ®¡à §®¬, ¨á¯®«ì§ãï ¬¥â®¤ ®¡®¡é¥®©�-äãªæ¨¨, ¬ë ¯®ª § «¨, çâ® ¨¬¥îé¨¥áï ¢ (8) à áå®-¤¨¬®áâ¨ ¬®£ãâ ¡ëâì ¢ª«îç¥ë ¢ ¯¥à¥®à¬¨à®¢ ë©
áã¬¬ àë© ¤¥ä¨æ¨â ã£«    M2, ¯à¨ íâ®¬ á®¡áâ¢¥®ª §¨¬¨à®¢áª ï í¥à£¨ï ¡ã¤¥â ¤ ¢ âìáï ª®¥ç®© ç áâìî¢ëà ¦¥¨ï (8). � á«ãç ¥ ®¤®© áâàãë á®®â¢¥âáâ¢ãî-é¨© à¥§ã«ìâ â ¡ë« ¯®«ãç¥ ¤àã£¨¬ ¬¥â®¤®¬ ¢ p ¡®-â¥ [3].�¡®¡é¥ ï �-äãªæ¨ï ®¯¥à â®à  � ¯« á    ¬ã«ì-â¨ª®¨ç¥áª®© ¤¢ã¬¥à®© ¯®¢¥àå®áâ¨ ¥ ¨§ãç¥ . �¤- ª® á«¥¤ã¥â ®¦¨¤ âì, çâ® ª®¥ç ï ç áâì �(�1jL2) ¡ã-¤¥â § ¢¨á¥âì ®â ®â®á¨â¥«ì®£® à á¯®«®¦¥¨ï ®á®¡¥-®áâ¥©, çâ® ®§ ç ¥â  «¨ç¨¥ ª §¨¬¨à®¢áª®£® ¢§ ¨¬®-¤¥©áâ¢¨ï ¬¥¦¤ã ¢¥àè¨ ¬¨ ª®ãá®¢. �  á¯à ¢¥¤«¨¢®áâìíâ®£® ¯à¥¤¯®«®¦¥¨ï ãª §ë¢ îâ à¥§ã«ìâ âë, ¯®«ãç¥-ë¥  ¬¨ à ¥¥ ¬¥â®¤ ¬¨ â¥®à¨¨ ¢®§¬ãé¥¨© [4].� ¡®â  ¢ë¯®«¥  ¯à¨ ä¨ á®¢®© ¯®¤¤¥à¦ª¥ �®á-á¨©áª®£® ä®¤  äã¤ ¬¥â «ìëå ¨áá«¥¤®¢ ¨© (£à â97-02-18003).�¨â¥à âãà 1. Letelier P.S. // Class. Quantum. Grav. 1987. 4. P. L75.2. Kirsten K., Elizalde E. E-pr. hep-th/9707083.3. Fursaev D.V. �à¥¯à¨â ����. 1993, ü�2-93-291.4. � «ìæ®¢ �.�., �à æ �.�., � ¢à¥âì¥¢ �.�. // �¤¥à ïä¨§¨ª . 1995. 58. C. 516. �®áâã¯¨«  ¢ p¥¤ ªæ¨î19.09.97


