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�¨â¥à âãà 1. �¨ç ª �., �ã¤¥­ª® �.�. �à ¢¨â æ¨®­­ë¥ ¢®«­ë ¢ ��� ¨¯à®¡«¥¬  ¨å ®¡­ àã¦¥­¨ï. �., 1989.2. Amaldi E., Badino G., Bologna G., Castagnoli C. et al. // NuovoCimento. 1989. C12, N 1. P. 75.3. Pizella G. Prepr. Nota Interna N932. 1989. Universita di Roma\La Sapienza".4. Torn K.S. 300 Years of Gravitation. Cambridge, 1987.5. �®áã«¨­ �.�. �¥®à¥â¨ç¥áª¨¥ ®á­®¢ë à ¤¨®«®ª æ¨¨ ¨à ¤¨®­ ¢¨£ æ¨¨. �., 1983.6. �¥¢¨­ �.�. �¥®à¥â¨ç¥áª¨¥ ®á­®¢ë áâ â¨áâ¨ç¥áª®© à ¤¨®-â¥å­¨ª¨. �., 1983.7. �¨å®­®¢ �.�. �¯â¨¬ «ì­ë© ¯à¨¥¬ á¨£­ «®¢. �., 1983.8. �¨å®­®¢ �.�. �ë¡à®áë á«ãç ©­ëå ¯à®æ¥áá®¢. �., 1970.9. �¨å®­®¢ �.�. �â â¨áâ¨ç¥áª ï à ¤¨®â¥å­¨ª . �., 1982.10. �¥©â¬ ­ �., �à¤¥©¨ �. �ëáè¨¥ âà ­áæ¥­¤¥­â­ë¥ äã­ª-æ¨¨, �., 1973. �®áâã¯¨«  ¢ p¥¤ ªæ¨î26.02.97������ � ���������������� 533.082.5� ������� ������������� ���������� �� ���P����������������� ��������������� ��������� ����� � �������.�. �¨« ª, �.�. �¨ª¨â¨­(ª ä¥¤p  ®¡é¥© ä¨§¨ª¨ ¨ ¢®«­®¢ëå ¯p®æ¥áá®¢)�ëç¨á«¥­  ¯®¯p ¢ª  ª ¨­ªp¥¬¥­âã ��� ¢ ®¤­®à®¤­®© ¯« §¬¥, ®¡ãá«®¢«¥­­ ï ¢«¨ï­¨¥¬  ­-â¨áâ®ªá®¢®© ª®¬¯®­¥­âë p áá¥ï­¨ï. �®ª § ­®, çâ® ¤«ï ãá«®¢¨©, ¡«¨§ª¨å ª ãá«®¢¨ï¬ « §¥à­®£®â¥à¬®ï¤¥à­®£® á¨­â¥§ , íâ  ¯®¯p ¢ª  ­¥ ¯à¥¢ëè ¥â ­¥áª®«ìª¨å ¯à®æ¥­â®¢ ¨ ­¥ § ¢¨á¨â ®â¨­â¥­á¨¢­®áâ¨ ­ ª çª¨.�¢¥¤¥­¨¥�®¢à¥¬¥­­ë¥ ¨áá«¥¤®¢ ­¨ï ¯® « §¥à­®¬ã â¥à¬®-ï¤¥à­®¬ã á¨­â¥§ã ¤¥« îâ  ªâã «ì­ë¬ ¯®¨áª ä¨§¨ç¥á-ª¨å ä ªâ®à®¢, ¢«¨ïîé¨å ­  ¨­ªà¥¬¥­â (ª®íää¨æ¨¥­âãá¨«¥­¨ï) ¢ë­ã¦¤¥­­®£® ª®¬¡¨­ æ¨®­­®£® à áá¥ï­¨ï(���) á¢¥â  ¢ ¯« §¬¥ [1, 2]. �  ­ è ¢§£«ï¤, ®¤­¨¬ ¨§â ª¨å ä ªâ®à®¢ ¬®¦¥â ¡ëâì  ­â¨áâ®ªá®¢® à áá¥ï­¨¥.� ª ¯®ª §ë¢ ¥â â¥®à¨ï [3, 4], ¢ ¬®«¥ªã«ïà­®© áà¥¤¥ ­â¨áâ®ªá®¢  ª®¬¯®­¥­â  á¯®á®¡­  á¨«ì­® ã¬¥­ìè¨âì¨­ªà¥¬¥­â ãá¨«¥­¨ï ��� (á¬. à¨áã­®ª, ). �â®â íää¥ªâ®á®¡¥­­® ïàª® ¯à®ï¢«ï¥âáï ¯à¨ ¡®«ìè®© ¨­â¥­á¨¢­®áâ¨­ ª çª¨ Il,   ¨¬¥­­® ¯àg̈Il � � ; (1)£¤¥ g | ã¤¥«ì­ë© ª®íää¨æ¨¥­â ãá¨«¥­¨ï ���, ¢®«­®-¢ ï à ááâà®©ª  � ®¯à¥¤¥«ï¥âáï ä®à¬ã«®©� = (ka � kl)� (kl � ks) ; (2)kl; ks; ka | ¢®«­®¢ë¥ ç¨á«  ­ ª çª¨, áâ®ªá®¢®© ¨  ­-â¨áâ®ªá®¢®© ª®¬¯®­¥­â. �á«®¢¨¥ (1) ¬®¦¥â ¡ëâì ¢ë-¯®«­¥­® ¯ãâ¥¬ ã¢¥«¨ç¥­¨ï í­¥à£¨¨ ¢®§¡ã¦¤ îé¥£® ¨¬-¯ã«ìá  ¨«¨ ¦¥áâª®© ä®ªãá¨à®¢ª¨ ¨§«ãç¥­¨ï ¢ ªî¢¥âã
á ª®¬¡¨­ æ¨®­­®- ªâ¨¢­®© áà¥¤®©. � à ¡®â¥ [5] ®¯à¥-¤¥«¥­ë ãá«®¢¨ï áãé¥áâ¢®¢ ­¨ï à¥¦¨¬  áâ æ¨®­ à­®£®®¡à â­®£® ���, ¯à¨ ª®â®à®¬ à áá¥ï­¨¥ ¢ ­ ¯à ¢«¥­¨¨¢¯¥à¥¤ ¯®«­®áâìî ¯®¤ ¢«¥­®. � à ¡®â å [6{9] á®®¡-é «®áì ®¡ íªá¯¥à¨¬¥­â «ì­®¬ ­ ¡«î¤¥­¨¨ ¯®¤®¡­®£®à¥¦¨¬  à áá¥ï­¨ï ¢ á¦ â®¬ ¢®¤®à®¤¥.

� ¢¨á¨¬®áâì ¨­ªà¥¬¥­â  ��� � ®â ¨­â¥­á¨¢­®áâ¨ ­ -ª çª¨ Il ¢ ¬®«¥ªã«ïà­®© áà¥¤¥ ( ) ¨ ¢ ¯« §¬¥ (¡): ¡¥§ãç¥â  (èâà¨å®¢ë¥ «¨­¨¨) ¨ á ãç¥â®¬  ­â¨áâ®ªá®¢®©ª®¬¯®­¥­âë ��� (á¯«®è­ë¥). �à ä¨ª¨ ¯®áâà®¥­ë ¯à¨ãá«o¢¨¨ (24). �®«­®¢ ï à ááâà®©ª  � ®¯à¥¤¥«ï¥âáïä®à¬ã«®© (2).�¥å ­¨§¬ ¯®¤ ¢«¥­¨ï ¯®¯ãâ­®£® à áá¥ï­¨ï (â. ¥. à á-



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª , �áâà®­®¬¨ï. 1997. ü 5 41á¥ï­¨ï ¢¯¥à¥¤) ¢ ãá«®¢¨ïå ¢®§¡ã¦¤¥­¨ï  ­â¨áâ®ªá®¢®©ª®¬¯®­¥­âë á¢ï§ ­ á ¨­â¥àä¥à¥­æ¨¥© ¨ ¢§ ¨¬­ë¬ £ -è¥­¨¥¬ ¤¢ãå ¢®«­ ¬®«¥ªã«ïà­ëå ª®«¥¡ ­¨©, ¢®§¡ã¦¤ -¥¬ëå áâ®ªá®¢®© ¨  ­â¨áâ®ªá®¢®© ª®¬¯®­¥­â ¬¨ ���.�®§¬®¦¥­ «¨ ¯®¤®¡­ë© íää¥ªâ ¢ ¯« §¬¥, ¨ ­¥«ì§ï «¨¯®¤ ¢¨âì ��� ¢ ¯« §¬¥ §  áç¥â ã¢¥«¨ç¥­¨ï ¨­â¥­á¨¢­®á-â¨ ­ ª çª¨? �¥è¥­¨î íâ¨å ¢®¯à®á®¢ ¯®á¢ïé¥­  ¤ ­­ ïà ¡®â .�¡ íªá¯¥p¨¬¥­â «ì­®¬ ­ ¡«î¤¥­¨¨  ­â¨áâ®ªá®¢ ��� ¢ ¯« §¬¥ ¢¯¥p¢ë¥ á®®¡é «®áì ¢ p ¡®â¥ [10]. � p -¡®â¥ [11] ­ ¡«î¤ «®áì ®¡p â­®¥  ­â¨áâ®ªá®¢® ���, ¯p¨ª®â®p®¬ p áá¥ï­­®¥ ¯« §¬®© ¨§«ãç¥­¨¥ p á¯p®áâp ­ï¥â-áï ­ ¢áâp¥çã ¯ãçªã ­ ª çª¨. �¥®p¨ï ��� ¢ ¯« §¬¥, ãç¨-âë¢ îé ï  ­â¨áâ®ªá®¢® p áá¥ï­¨¥ ¨ ¤¢¨¦¥­¨¥ ¨®­®¢,¯p¥¤áâ ¢«¥­  ¢ p ¡®â¥ [12]. �¤­ ª® ¢ íâ®© p ¡®â¥  ª-æ¥­â á¤¥« ­ ­   ­ «¨§¥ ­¥ãáâ®©ç¨¢®áâ¨ «¥­£¬îp®¢áª¨åí«¥ªâp®­­ëå ª®«¥¡ ­¨©,   ®æ¥­ª  ¢«¨ï­¨ï  ­â¨áâ®ªá®-¢®© ª®¬¯®­¥­âë ­  ¨­ªà¥¬¥­â ��� ­¥ ¯p®¢®¤¨« áì.�á­®¢­ë¥ ãà ¢­¥­¨ï� ¯à¨¡«¨¦¥­¨¨ ¯«®áª¨å ¢®«­ ãà ¢­¥­¨ï ��� ¢®¤­®à®¤­®© ¯« §¬¥ ¨¬¥îâ ¢¨¤:� @@t + vs @@z�As = 
sAl A�p ;� @@t + va @@z�Aa = �
sAl Ap ei'a ;� @@t + vp @@z + �p�Ap = 
psAlA�s + 
paAaA�l e�i'a ;� @@t + vl @@z�Al = 
s�� !l!sAsAp+ !l!aAaA�p e�i'a �: (3)�¤¥áì Al ; Ap ; As ; Aa |  ¬¯«¨âã¤ë ¢®«­ë ­ ª çª¨,í«¥ªâà®­­®© ¯« §¬¥­­®© ¢®«­ë, áâ®ªá®¢®© ¨  ­â¨áâ®ª-á®¢®© ª®¬¯®­¥­â à áá¥ï­¨ï á®®â¢¥âáâ¢¥­®, ®¯à¥¤¥«ï¥-¬ë¥ ¢ëà ¦¥­¨ï¬¨El = 12 Al exp(i!l t� iklz) + ª.á. ;Ep = 12 Ap exp(i!p t � ikpz) + ª.á. ;Es = 12 As exp(i!s t� iksz) + ª.á. ;Ea = 12 Aa exp(i!a t� ikaz) + ª.á. ;£¤¥ El ; Ep ; Es ; Ea | í«¥ªâà¨ç¥áª¨¥ ¯®«ï á®®â¢¥âáâ¢ã-îé¨å ¢®«­. � áâ®âë ¢®«­ á¢ï§ ­ë ¬¥¦¤ã á®¡®© ä®à-¬ã« ¬¨ !s = !l � !p ; !a = !l + !p ; (4)  ¢®«­®¢ë¥ ç¨á«  ®¯à¥¤¥«ïîâáï ¤¨á¯¥àá¨®­­ë¬¨ á®®â-­®è¥­¨ï¬¨ !2p = 
2 + 3v2T k2p ;!2s = 
2 + c2 k2s ;!2l = 
2 + c2 k2l ;!2a = 
2 + c2 k2a : (5)�¤¥áì 
2 = 4� e2m n0 ; (6)


 | í«¥ªâà®­­ ï ¯« §¬¥­­ ï ç áâ®â , n0 | ª®­æ¥­â-à æ¨ï í«¥ªâà®­®¢, e ¨ m | § àï¤ ¨ ¬ áá  í«¥ªâp®­ ,c | áª®à®áâì á¢¥â . �¥¯«®¢ ï áª®p®áâì í«¥ªâp®­®¢ vT¨¬¥¥â ¢¨¤ vT =pkB T=m ; (7)£¤¥ T | â¥¬¯¥à âãà  ¯« §¬ë, kB | ¯®áâ®ï­­ ï�®«ìæ¬ ­ . � §®¢ë© ­ ¡¥£ 'a ¢ ãà ¢­¥­¨ïå (3) ¤ ¥âáï¢ëà ¦¥­¨¥¬ 'a = {a z ; (8)£¤¥ {a = ka � kp � kl | ¢®«­®¢ ï p ááâp®©ª . �ª®à®áâ¨á¢¥â®¢ëå ¨ í«¥ªâà®­­®© ¯« §¬¥­­®© ¢®«­ ®¯¨áë¢ îâáïä®à¬ã« ¬¨vs = c2 ks!s ; vl = c2 kl!l ; va = c2 ka!a ; vp = 3v2T kp!p :� à ¬¥âàë ­¥«¨­¥©­®£® ¢§ ¨¬®¤¥©áâ¢¨ï § ¯¨áë¢ îâáï¢ ¢¨¤¥ 
s = ekp4m!l ;
ps = e
2(kl � ks)4m!p!l!s ;
pa = e
2(ka � kl)4m!p!l!a :� ª®­¥æ, ¢¢¥¤¥­­ë© ¢ ãà ¢­¥­¨ï (3) ä¥­®¬¥­®«®£¨-ç¥áª¨© ¯ à ¬¥âà �p ®¯¨áë¢ ¥â § âãå ­¨¥ í«¥ªâà®­­®©¯« §¬¥­­®© ¢®«­ë; ®­ ¯à¨¡«¨§¨â¥«ì­® à ¢¥­ ç áâ®â¥í«¥ªâà®­-¨®­­ëå áâ®«ª­®¢¥­¨© ¢ ¯« §¬¥.� ¤ «ì­¥©è¥¬ ¬ë ®£à ­¨ç¨¬áï à áá¬®âà¥­¨¥¬ áâ -æ¨®­ à­®£® à¥¦¨¬  ��� ¨ ¯à¨¡«¨¦¥­¨¥¬ § ¤ ­­®£®¯®«ï ­ ª çª¨ (Al = const). � íâ®¬ á«ãç ¥ ãà ¢­¥­¨ï (3)¯à¨®¡à¥â îâ ¢¨¤vs @As@z = 
sAl A�p ;va @Aa@z = �
s AlAp ei'a ;vp @Ap@z + �pAp = 
ps AlA�s + 
pa AaA�l e�i'a :� ®¤­®à®¤­®© ¯« §¬¥ ¯« §¬¥­­ ï ç áâ®â  
 ¨ ¢®«­®¢ë¥ç¨á«  kl ; kp ; ks ; ka ­¥ § ¢¨áïâ ®â ª®®à¤¨­ âë z, ¨¢ë¯®«­ï¥âáï á®®â­®è¥­¨¥{s = kp + ks � kl = 0 ; (9)ª®â®à®¥ ¢¬¥áâ¥ á ä®à¬ã« ¬¨ (4){(7) ãáâ ­ ¢«¨¢ ¥â á¢ï§ì¬¥¦¤ã â¥¬¯¥à âãà®© ¯« §¬ë T , ¥¥ ¯«®â­®áâìî n0, ç á-â®â®© ­ ª çª¨ !l ¨ ç áâ®â®© í«¥ªâà®­­®© ¯« §¬¥­­®©¢®«­ë !p. �§ (8) ¨ (9) á«¥¤ã¥â, çâ® 'a = � z. � ª¨¬®¡à §®¬, ��� ¢ ®¤­®à®¤­®© ¯« §¬¥ ®¯¨áë¢ ¥âáï ãà ¢-­¥­¨ï¬¨vs @As@z = 
sAl A�p ;va @Aa@z = �
s Al Ap ei� z ;vp @Ap@z + �pAp = 
ps AlA�s + 
pa AaA�l e�i� z ; (10)



42 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª , �áâà®­®¬¨ï. 1997. ü 5£¤¥ ¢®«­®¢ ï à ááâà®©ª  � ®¯à¥¤¥«ï¥âáï ¢ëà ¦¥­¨-¥¬ (2).�«ãç © á¨«ì­®£® ¯®«ï ­ ª çª¨�¢¥¤¥¬ ¢á¯®¬®£ â¥«ì­ãî ¢¥«¨ç¨­ã Ba, ®¯à¥¤¥«¨¢ ¥¥á«¥¤ãîé¨¬ ®¡à §®¬:Aa = Ba ei�z : (11)�®¤áâ ¢¨¢ (11) ¢ (10), ¯®«ãç¨¬ á¨áâ¥¬ã ãp ¢­¥­¨© á¯®áâ®ï­­ë¬¨ ª®íää¨æ¨¥­â ¬¨:vs @As@z = 
s AlA�p ;va�@Ba@z + i�Ba� = �
s Al Ap ;vp @Ap@z + �pAp = 
psAl A�s + 
pa A�l Ba : (12)�¥è¥­¨¥ ãp ¢­¥­¨© (12) ¨¬¥¥â ¢¨¤ íªá¯®­¥­â, á«¥¤®¢ -â¥«ì­®, ¬®¦­® § ¯¨á âìBa = Ba0 e�z ; Ap = Ap0 e� z ; As = As0 e�z : (13)�§ (13) á«¥¤ã¥â, çâ® ¢ ãp ¢­¥­¨ïå (12) ¯p®áâp ­áâ¢¥­­ë¥¯p®¨§¢®¤­ë¥ ¬®¦­® ¯p¥¤áâ ¢¨âì á«¥¤ãîé¨¬ ®¡p §®¬:@Ba@z = �Ba ; @Ap@z = �Ap : (14)�¥©áâ¢¨â¥«ì­ ï ç áâì ¢¥«¨ç¨­ë � å à ªâ¥à¨§ã¥â ¯à®-áâà ­áâ¢¥­­ë© â¥¬¯ ãá¨«¥­¨ï á¢¥â®¢ëå ¢®«­, â. ¥. ¨­-ªà¥¬¥­â ��� � : � = 2Re� : (15)�­ªà¥¬¥­â § ¢¨á¨â ®â ¨­â¥­á¨¢­®áâ¨ ­ ª çª¨: � =�(Il).�¢¥¤¥¬ ¤¢¥ å p ªâ¥p­ë¥ ¨­â¥­á¨¢­®áâ¨ ­ ª çª¨ I1, I2,®¯p¥¤¥«¨¢ ¨å ä®p¬ã« ¬¨12�(I1) = j�j ; (16)12�(I2) = �p=vp : (17)�­ªp¥¬¥­â ��� ¥áâì ¢®§p áâ îé ï äã­ªæ¨ï ¨­â¥­á¨¢-­®áâ¨ ­ ª çª¨ Il, (á¬. (22), (23)), ¯®íâ®¬ã ¢ ¯p¥¤¥«¥á¨«ì­®£® ¯®«ï ­ ª çª¨,   ¨¬¥­­® ¯p¨ ¢ë¯®«­¥­¨¨ãá«®¢¨© Il � I1 ; I2 ; (18)¬ë ¡ã¤¥¬ ¨¬¥âì j�j � j�j ¨ j�j � �p=vp ¨, á«¥¤®¢ â¥«ì-­®, á« £ ¥¬ë¬¨ i�Ba ¨ �pAp ¢ ãp ¢­¥­¨ïå (12) ¬®¦­®¯p¥­¥¡p¥çì. � íâ®¬ á«ãç ¥ ãp ¢­¥­¨ï ��� ¯p¨®¡p¥â îâ¢¨¤ vs @As@z = 
sAl A�p ;va @Aa@z = �
sAl Ap ;vp @Ap@z = 
psAl A�s + 
pa A�l Aa : (19)� ¬¥â¨¬, çâ® p¥è¥­¨¥ á¨áâ¥¬ë ãp ¢­¥­¨© (19) ­¥ ¤®«¦-­® ¯p®â¨¢®p¥ç¨âì ãá«®¢¨ï¬ (18).

�­ªp¥¬¥­â ����§ (19) «¥£ª® ¯®«ãç¨âì á«¥¤ãîé¥¥ ãà ¢­¥­¨¥ ¤«ï ¬¯«¨âã¤ë í«¥ªâà®­­®© ¯« §¬¥­­®© ¢®«­ë Ap:@2Ap@z2 = (1� �) 
20 Ap ; (20)£¤¥ 
20 = 
s
psvsvp jAlj2 ;� = vs
pava
ps : (21)�á¯®«ì§ãï (13), (15), (20), ¤«ï ¨­ªà¥¬¥­â  ��� ¯®«ãç ¥¬� = �0Rep1� � ; (22)£¤¥ �0 = �pIl ; � = 2s8�c 
s 
psvs vp : (23)�¥«¨ç¨­  �0 ¨¬¥¥â á¬ëá« ¨­ªp¥¬¥­â  ��� ¢ ®âáãâ-áâ¢¨¥  ­â¨áâ®ªá®¢®© ª®¬¯®­¥­âë, Il = (c=8�) jAlj2 |¨­â¥­á¨¢­®áâì ¢®«­ë ­ ª çª¨. � ª¨¬ ®¡à §®¬, ¢«¨ï­¨¥ ­â¨áâ®ªá®¢  à áá¥ï­¨ï ­  ¨­ªà¥¬¥­â ��� ®¯¨áë¢ -¥âáï ¯ à ¬¥âà®¬ �, ®¯à¥¤¥«ï¥¬ë¬ (21). � ¬¥â¨¬, çâ®¢ ®¡é¥¬ á«ãç ¥ � < �0, â. ¥.  ­â¨áâ®ªá®¢® à áá¥ï­¨¥ã¬¥­ìè ¥â ¨­ªà¥¬¥­â ���.�¨á«¥­­ë¥ ®æ¥­ª¨�æ¥­¨¬ ¯ à ¬¥âàë � ; I1 ; I2 ¤«ï á«¥¤ãîé¨å ãá«®-¢¨©, ¡«¨§ª¨å ª ãá«®¢¨ï¬ « §¥à­®£® â¥à¬®ï¤¥à­®£® á¨­-â¥§ :kB T = 1 ªí� ; �p = 1012 S�1 ; �l = 0; 5 ¬ª¬ ;¨ ç áâ®âë áâ®ªá®¢®© ª®¬¯®­¥­âë, à ¢­®© ¯®«®¢¨­¥ç áâ®âë ­ ª çª¨: !s = !l=2 : (24)�§ ä®à¬ã« (4), (5), (24) á«¥¤ã¥â, çâ® !p = !s ¨ kp = N ks,£¤¥ N = cvT p3 :�á«®¢¨¥ (9) ¯à¨¢®¤¨â ª á«¥¤ãîé¥¬ã ¢ëà ¦¥­¨î ¤«ï¢¥«¨ç¨­ë 
2, ®¯à¥¤¥«ïîé¥© ¯«®â­®áâì ¯« §¬ë n0(á¬. (6)):
2 = �!l2 �2(1� ") ; £¤¥ " = 3N2 + 2N :�à¨ íâ®¬ kp = N !l2cp" ; ks = !l2cp" ;kl = !l2cp3 + " ; ka = !l2cp8 + " :



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª , �áâà®­®¬¨ï. 1997. ü5 43� à áá¬ âà¨¢ ¥¬ëå ãá«®¢¨ïå N = 13, " = 0; 015.�á¯®«ì§ãï (16), (17), (21), ¯®«ãç ¥¬� = ks(ka � kl)ka(kl � ks) � p"(p8�p3)p8(p3�p") � 0; 03 ;I1 = c8� vs vp
s 
ps �2� 32� c5m2e2 �2l N3 (p2�p3 +p"=2)2� 1; 1 � 1016 �â=á¬2 ;I2 = c8� vs vp
s 
ps �2pv2p � 8 c3m2 �2p� e2N " � 1; 3 � 1014 �â=á¬2 :�â­®á¨â¥«ì­ ï à §­®áâì ¨­ªà¥¬¥­â®¢ j�� �0j=�0 �� �=2 = 0; 015 ­¥ § ¢¨á¨â ®â ¨­â¥­á¨¢­®áâ¨ ­ ª çª¨.� ª¨¬ ®¡à §®¬, ¢«¨ï­¨¥  ­â¨áâ®ªá®¢®© ª®¬¯®­¥­âë ­ ¨­ªà¥¬¥­â ��� ¢ ¯« §¬¥ ®ª §ë¢ ¥âáï ¢¥áì¬  á« ¡ë¬(á¬. à¨áã­®ª, ).�â­®á¨â¥«ì­ ï ¨­â¥­á¨¢­®áâì  ­â¨áâ®ªá®¢®©ª®¬¯®­¥­âë�à¨ç¨­  ¬ «®áâ¨ ¯®¯à ¢ª¨ ª ¨­ªà¥¬¥­âã § ª«îç -¥âáï ¢ ¬ «®áâ¨  ¬¯«¨âã¤ë  ­â¨áâ®ªá®¢®© ª®¬¯®­¥­âë¢ ¯« §¬¥. �§ ãà ¢­¥­¨© (19) á«¥¤ã¥â, çâ®vsA�s + vaAa ei� = const ; £¤¥ ei� = A�lAl :� ¯à¥¤¥«¥ ¡®«ìè®£® ãá¨«¥­¨ï, ª®£¤  exp(� z) � 1,¯®«ãç ¥¬ ®âáî¤ ����AaAs ���� = vsva = 3p"p8 � 0; 13 :�à¨ íâ®¬ ®â­®á¨â¥«ì­ ï ¨­â¥­á¨¢­®áâì  ­â¨áâ®ªá®¢®©ª®¬¯®­¥­âë Ia=Is � 0; 017 : (25)�â¨ ®æ¥­ª¨ ¯®«ãç¥­ë ¯à¨ ãá«®¢¨¨ (24). � ¬¥â¨¬, ®¤­ -ª®, çâ® á à®áâ®¬ ç áâ®âë !s ®â­®á¨â¥«ì­ ï ¨­â¥­á¨¢-­®áâì  ­â¨áâ®ªá®¢®© ª®¬¯®­¥­âë ¨, á«¥¤®¢ â¥«ì­®, ¥¥¢«¨ï­¨¥ ­  ¨­ªà¥¬¥­â ��� ¡ã¤ãâ ¢®§à áâ âì.�®¯®áâ ¢«¥­¨¥ ¤ ­­ëå â¥®p¨¨ ¨ íªá¯¥p¨¬¥­â � íªá¯¥p¨¬¥­â «ì­®© p ¡®â¥ [10] á®®¡é «®áì ® ­ -¡«î¤¥­¨¨  ­â¨áâ®ªá®¢  ��� ¢ ¯« §¬¥, ¢®§­¨ª îé¥©
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