
60 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2002. ò4� � � � � � � � � � � � � � � �������������� � �������������� ��������� 530.145 �������� ����� ����������� �������� ���������������� �����.�. �®¡ ­®¢, �.�. � ¢«®¢ , �.�. �¨¦®¢(ª ä¥¤p  â¥®p¥â¨ç¥áª®© ä¨§¨ª¨)E-mail: th180@phys.msu.su� ª¢ §¨ª« áá¨ç¥áª®¬ ¯à¨¡«¨¦¥­¨¨ ¨áá«¥¤®¢ ­  ¤¨­ ¬¨ª  á¯¨­  ­¥©âà «ì­®© ç áâ¨æë á ­®¬ «ì­ë¬ ¬ £­¨â­ë¬ ¬®¬¥­â®¬ ¢ ¯à®¨§¢®«ì­®¬ í«¥ªâà®¬ £­¨â­®¬ ¯®«¥. � ©¤¥­ë ¯®«ï, ¤«ïª®â®àëå à¥è¥­¨¥ ãà ¢­¥­¨ï � à£¬ ­ {�¨è¥«ï{T¥«¥£¤¨ ¬®¦¥â ¡ëâì ¯à¥¤áâ ¢«¥­® ¢ ª®­¥ç­®¬¢¨¤¥.� ­­ ï à ¡®â  ¯à®¤®«¦ ¥â æ¨ª« ­ è¨å ¨áá«¥¤®-¢ ­¨© í¢®«îæ¨¨ á¯¨­  ç áâ¨æ ¢® ¢­¥è­¨å í«¥ªâà®-¬ £­¨â­ëå ¯®«ïå ­  ®á­®¢¥ ¬®¤¥«¨ � à£¬ ­ {�¨-è¥«ï{T¥«¥£¤¨ (��T). �à¨ ®¯à¥¤¥«¥­­®¬ ¢ ï¢­®¬¢¨¤¥ § ª®­¥ ¤¢¨¦¥­¨ï ç áâ¨æë ãà ¢­¥­¨¥ ��T,ª ª ¤¨ää¥à¥­æ¨ «ì­®¥ ãà ¢­¥­¨¥ ¯¥à¢®£® ¯®àï¤ª ,¨¬¥¥â à¥è¥­¨¥ ¢ ¢¨¤¥ ¬ âà¨ç­®£® àï¤ . � è  § -¤ ç  | ­ ©â¨ ª« ááë í«¥ªâà®¬ £­¨â­ëå ¯®«¥©, ¤«ïª®â®àëå à¥è¥­¨¥ ãà ¢­¥­¨ï ��T ¬®¦¥â ¡ëâì ¤ ­®¢  ­ «¨â¨ç¥áª®¬ ¢¨¤¥, â. ¥. àï¤, ¯à¥¤áâ ¢«ïîé¨©à¥è¥­¨¥, ®¡àë¢ ¥âáï. �®áª®«ìªã ¢ ¯à®¨§¢®«ì­ëå¯®«ïå ®¯à¥¤¥«¥­¨¥ § ª®­  ¤¢¨¦¥­¨ï ¢ ï¢­®¬ ¢¨¤¥­¥¢®§¬®¦­®, ¢ à ¡®â å [1{3] ¡ë« ¯à¥¤«®¦¥­ ¬¥â®¤¨áá«¥¤®¢ ­¨ï ¤¨­ ¬¨ª¨ á¯¨­  ¡¥§ ¯à¥¤¢ à¨â¥«ì­®£®à¥è¥­¨ï ãà ¢­¥­¨ï �®à¥­æ . � ç áâ­®áâ¨, ¢ áâ âì¥[1] ¡ë«  à¥è¥­  § ¤ ç  ®¡ í¢®«îæ¨¨ á¯¨­  ¢ ¯«®á-ª®¢®«­®¢ëå ¯®«ïå á¯¥æ¨ «ì­®£® ¢¨¤ . � à ¡®â¥ [3]¨§ãç «®áì ¤¢¨¦¥­¨¥ á¯¨­  § àï¦¥­­®© ç áâ¨æë á ­®¬ «ì­ë¬ ¬ £­¨â­ë¬ ¬®¬¥­â®¬ ¢ ¯à®¨§¢®«ì­®¬¯®áâ®ï­­®¬ ¬ £­¨â­®¬ ¯®«¥ ¨ ¡ë« ®¯à¥¤¥«¥­ â¨¯¯®«¥©, ¢ ª®â®à®¬ à¥è¥­¨¥ ãà ¢­¥­¨ï ��T § ¯¨áë-¢ ¥âáï ¢  ­ «¨â¨ç¥áª®¬ ¢¨¤¥. � ­ áâ®ïé¥© à ¡®â¥ ­ «®£¨ç­ ï § ¤ ç  ¯®áâ ¢«¥­  ¤«ï ­¥©âà «ì­®© ç á-â¨æë ¢® ¢­¥è­¥¬ í«¥ªâà®¬ £­¨â­®¬ ¯®«¥�) .�ã¤¥¬ à áá¬ âà¨¢ âì ­¥©âà «ì­ãî ç áâ¨æã á  ­®-¬ «ì­ë¬ ¬ £­¨â­ë¬ ¬®¬¥­â®¬ �0 , ª®â®à ï ¤¢¨¦¥â-áï ¢ í«¥ªâà®¬ £­¨â­®¬ ¯®«¥, ®¯¨áë¢ ¥¬®¬ â¥­§®-à®¬ F �� . � ª ª ª ç áâ¨æ  ­¥©âà «ì­ ï, ãà ¢­¥­¨¥¥¥ ¤¢¨¦¥­¨ï (ãà ¢­¥­¨¥ �®à¥­æ ) ¢ëà®¦¤ ¥âáï ¢ãà ¢­¥­¨¥ _u� = 0 , à¥è¥­¨¥ ª®â®à®£® u� = const¨ x� = u�� . �ã¤¥¬ ¯à¥¤¯®« £ âì, çâ® í¢®«îæ¨ï¢¥ªâ®à  á¯¨­  S� ®¯¨áë¢ ¥âáï ãà ¢­¥­¨¥¬ ��T [6]:_S� = 2�0fF ��S� � u�F��u�S�g: (1)�¥è¥­¨e íâ®£® ãà ¢­¥­¨ï ã¤®¢«¥â¢®àï¥â ¤®¯®«­¨-â¥«ì­ë¬ ãá«®¢¨ï¬ (SS) =�1 ¨ (Su) = 0 . � ¬¥â¨¬,�) �«¥¤ã¥â ®â¬¥â¨âì, çâ® ¢ à ¬ª å ª¢ ­â®¢®© ¬¥å ­¨ª¨ § ¤ ç ®¡ í¢®«îæ¨¨ á¯¨­  ¢ í«¥ªâà®¬ £­¨â­ëå ¯®«ïå ®¯à¥¤¥«¥­­®£® ¢¨¤ ¡ë«  à ­¥¥ à áá¬®âà¥­  ¢ à ¡®â å [4, 5].

çâ®, ¨á¯®«ì§ãï ¤ã «ì­ë© â¥­§®àH�� =�12e����F��;ãà ¢­¥­¨¥ (1) ¬®¦­® § ¯¨á âì ¢ ¢¨¤¥_S� = 2�0e����H�u�S�;£¤¥ H� =H��u� .�à¥å¬¥à­ë© ¢¥ªâ®à á¯¨­  S; ¯à¥¤áâ ¢«ïîé¨©á®¡®© ¯à®áâà ­áâ¢¥­­ë¥ ª®¬¯®­¥­âë ¢¥ªâ®à  á¯¨­ ,¯à¥®¡à §®¢ ­­®£® ¢ ¬£­®¢¥­­ãî á¨áâ¥¬ã ¯®ª®ï [7,8], ã¤®¢«¥â¢®àï¥â ãà ¢­¥­¨î [9]_S= 2�0[S�H0]; (2)£¤¥ H0 | ¯®«¥ ¢ á¨áâ¥¬¥ ¯®ª®ï ç áâ¨æë; H20 =�H2:�«ï à¥è¥­¨ï íâ®£® ãà ¢­¥­¨ï ã¤®¡­® ¢¢¥áâ¨á¯¨­®à­®¥ ¯à¥¤áâ ¢«¥­¨¥, ¯®áâ ¢¨¢ ¢ á®®â¢¥âáâ¢¨¥­ ç «ì­ë¬ ¨ ª®­¥ç­ë¬ §­ ç¥­¨ï¬ ¢¥ªâ®à  á¯¨­ á¯¨­-â¥­§®àë:S(�)� S! (�S); S(0) � S0! (�S0):�¢®«îæ¨ï á¯¨­  ¯à¨ íâ®¬ ®¯à¥¤¥«ï¥âáï á«¥¤ãîé¨¬®¡à §®¬ [1]: (�S) =R(�S0)R�1;£¤¥ R � R(�) | à¥§®«ì¢¥­â , ã¤®¢«¥â¢®àïîé ïãà ¢­¥­¨î _R= i�0(�H0)R: (3)�®áª®«ìªã à¥è¥­¨¥ ãà ¢­¥­¨ï (3) ¤«ï ®¤­®à®¤­®£®¯®«ï ®ç¥¢¨¤­®, ¡ã¤¥¬ áç¨â âì, çâ® [H0 � _H0] 6= 0:�¢¥¤¥¬ ¡ §¨áv= �H0pH20 ; n= (H0(H0 _H0)� _H0H20)pH20 N�1=2;b= [H0 � _H0]N�1=2;£¤¥ N ®¯à¥¤¥«ï¥âáï á®®â­®è¥­¨¥¬N =H2 _H2 � (H _H)2 �H20 _H20 � (H0 _H0)2:(�¤¥áì ¨á¯®«ì§®¢ ­ë ®¡®§­ ç¥­¨ï, ¯à¨­ïâë¥ ¤«ï®àâ®¢ ¥áâ¥áâ¢¥­­®£® âà¥å£à ­­¨ª .)



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2002. ò4 61�â®â ¡ §¨á ®àâ®£®­ «¥­, ¨ ¥£® í«¥¬¥­âë ã¤®¢-«¥â¢®àïîâ á¨áâ¥¬¥ ãà ¢­¥­¨©,  ­ «®£¨ç­®© á¨áâ¥¬¥ª¨­¥¬ â¨ç¥áª¨å ãà ¢­¥­¨© �¥àà¥{�à¥­¥:_v = kn; _n=�kv+{b; _b=�{n:�å®¤ïé¨¥ ¢ íâ¨ ãà ¢­¥­¨ï ¯ à ¬¥âàëk = N1=2H20 ; { = pH20N ( �H0[H0 � _H0]);¨«¨ ¢ ª®¢ à¨ ­â­®© ä®à¬¥k = N1=2(�H2) ; { =�p�H2N e��
� �H� _H�H
u� (4)ï¢«ïîâáï  ­ «®£ ¬¨ ªà¨¢¨§­ë ¨ ªàãç¥­¨ï á®®â¢¥â-áâ¢¥­­®. �¢®¤ï ¢¥ªâ®à � à¡ã
 = {v+ kb= [ _v� �v]( _v _v) ;íâ¨ ãà ¢­¥­¨ï ¬®¦­® ¯à¥¤áâ ¢¨âì ¢ á¨¬¬¥âà¨ç­®©ä®à¬¥:_v = [
 � v]; _n= [
 � n]; _b= [
 �b]: (5)�®áª®«ìªã ¤¢¨¦¥­¨¥ ç áâ¨æë § ¤ ­®, â® d=d� �� u�@� .� ¢ë¡à ­­®¬ ¡ §¨á¥ ãà ¢­¥­¨¥ ¤«ï à¥§®«ì¢¥­âë(3) ¯à¨®¡à¥â ¥â á«¥¤ãîé¨© ¢¨¤:_R=�i�0qH20(�v)R: (6)�ã¤¥¬ ¨áª âì à¥è¥­¨¥ ãà ¢­¥­¨ï (6) ¢ ¢¨¤¥R = V R0 . �­¨â à­ë© ®¯¥à â®à V; ®¯¨áë¢ îé¨©¯¥à¥å®¤ ¥áâ¥áâ¢¥­­®£® âà¥å£à ­­¨ª  ¨§ ­ ç «ì­®£®á®áâ®ï­¨ï ¢ ª®­¥ç­®¥, ®¯à¥¤¥«ï¥âáï ä®à¬ã« ¬¨V (�v0)V + = (�v); V (�b0)V + = (�b);V (�n0)V + = (�n): (7)� á¨«ã (5) ãà ¢­¥­¨ï ¤«ï ®¯¥à â®à  í¢®«îæ¨¨ V¨¬¥îâ ¢¨¤_V =� i2(�
)V; _V + = i2V +(�
):�â¨ ãà ¢­¥­¨ï, ãç¨âë¢ ï (7), ¬®¦­® ¯à¥¤áâ ¢¨âì ¢ä®à¬¥_V =� i2V (� ({v0+kb0)); _V + = i2(� ({v0+kb0))V +:(8)� ª ï § ¯¨áì ã¤®¡­  â¥¬, çâ® ¢ ª®íää¨æ¨¥­â­ãî¬ âà¨æã ãà ¢­¥­¨ï ¢å®¤ïâ «¨èì ¢¥ªâ®àë ­ ç «ì­®©®à¨¥­â æ¨¨ âà¥å£à ­­¨ª  ¨ ¤¢¥ áª «ïà­ë¥ ¢¥«¨ç¨-­ë |  ­ «®£¨ ªà¨¢¨§­ë ¨ ªàãç¥­¨ï.�§ (6) ¨ (8) ¯®«ãç ¥¬, çâ® ®¯¥à â®à R0 ã¤®¢«¥-â¢®àï¥â ãà ¢­¥­¨î_R0 = i2 �k(�b0) +�{� 2�0qH20� (�v0)�R0:(9)� à ¡®â¥ [3] ¯à¨ à¥è¥­¨¨ § ¤ ç¨ ®¡ í¢®«îæ¨¨á¯¨­  § àï¦¥­­®© ç áâ¨æë ¢ ¯à®¨§¢®«ì­®¬ ¬ £­¨â-

­®¬ ¯®«¥ ¡ë«® ¨áá«¥¤®¢ ­®  ­ «®£¨ç­®¥ ãà ¢­¥­¨¥¨ ¯®ª § ­®, çâ® ¯à¨ ¢ë¯®«­¥­¨¨ ãá«®¢¨©{k = �; 2�0pH20k = � (�; � = const) (10)à¥è¥­¨¥ ¬®¦¥â ¡ëâì ¯®«ãç¥­® ¢  ­ «¨â¨ç¥áª®¬¢¨¤¥.�«¥¤ã¥â ®â¬¥â¨âì, çâ® à¥è¥­¨¥ ãà ¢­¥­¨ï (9)¢  ­ «¨â¨ç¥áª®¬ ¢¨¤¥ ¨§¢¥áâ­® ¤«ï ¡®«¥¥ ®¡é¥£®á«ãç ï, ª®£¤  (á¬. [10]){� 2�0qH20 = k� exp0@� �Z0 k(�)d�1A ;®¤­ ª® ¢ íâ®© á¨âã æ¨¨ ®£à ­¨ç¥­¨ï ­  â¨¯ ¢­¥è­¥-£® ¯®«ï ¬®£ãâ ï¢­® § ¢¨á¥âì ®â ¢¥«¨ç¨­ë  ­®¬ «ì­®-£® ¬®¬¥­â  �0: �¥è¥­¨¥ ãà ¢­¥­¨ï (9) ¯à¨ ãç¥â¥ (10)¬®¦­® § ¯¨á âì ¢ ï¢­®¬ ¢¨¤¥:R0 = cos !2 + i(� t) sin !2 ; (11)£¤¥ !(�) = f1 + (�� �)2g1=2 �Z0 k(�)d�;t= fb0 + (�� �)v0gf1 + (�� �)2g�1=2:�à¨ ¢ë¯®«­¥­¨¨ ãá«®¢¨© (10) ãà ¢­¥­¨¥ ¤«ï®¯¥à â®à  í¢®«îæ¨¨ âà¥å£à ­­¨ª  (8) â ª¦¥ ¨¬¥¥ââ®ç­®¥ à¥è¥­¨¥:V = cos !02 � i(� t0) sin !02 ; (12)£¤¥ !0(�) =p1 + �2 �Z0 k(�)d�; t0 = �v0 +b0p1 +�2 :� ª¨¬ ®¡à §®¬, (11) ¨ (12) ®¯à¥¤¥«ïîâ í¢®«îæ¨îá¯¨­  ­¥©âà «ì­®© ç áâ¨æë ¢ í«¥ªâà®¬ £­¨â­ëå¯®«ïå, ã¤®¢«¥â¢®àïîé¨å ãá«®¢¨ï¬ (10). �â¨ ãá«®-¢¨ï ¢ë¯®«­ïîâáï ¤«ï ¤®áâ â®ç­® è¨à®ª®£® ª« áá ¯®«¥©, ¨á¯®«ì§ãîé¨åáï ¢ ª ç¥áâ¢¥ ®á­®¢­ëå ¬®-¤¥«¥© ¢ á®¢à¥¬¥­­®© â¥®à¨¨. �î¤  ®â­®á¨âáï ¯®«¥æ¨àªã«ïà­® ¯®«ïà¨§®¢ ­­®© ¯«®áª®© ¢®«­ë,   ¯à¨®¯à¥¤¥«¥­­®¬ ¢ë¡®à¥ ­ ç «ì­ëå ãá«®¢¨© | ¯®«¥�¥¤¬®­¤ , ¯®«¥ á¯¨à «ì­®£® ®­¤ã«ïâ®à  ¨ â. ¤.�¢â®àë ¡« £®¤ à­ë �.�. � £à®¢ã ¨ �.�. �ãª®¢-áª®¬ã §  ®¡áã¦¤¥­¨¥ ¯®«ãç¥­­ëå à¥§ã«ìâ â®¢.�¨â¥à âãà 1. �®¡ ­®¢ �.�., � ¢«®¢  �.�. // T��. 1999. 121, ò32.C. 509.2. �®¡ ­®¢ �.�., � ¢«®¢  �.�. // �§¢. ¢ã§®¢. �¨§¨ª . 2000.ò1. �. 38.3. �®¡ ­®¢ �.�., � ¢«®¢  �.�., �¨¦®¢ �.�. // �¥áâ­. �®áª.ã­-â . �¨§. �áâà®­. 2001. ò6. C. 12.4. �¥à­®¢ �.�. // ����. 1990. 98. �. 1169.
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9. �¥à¥áâ¥æª¨© �.�., �¨äè¨æ �.�., �¨â ¥¢áª¨© �.�. �¢ ­-â®¢ ï í«¥ªâà®¤¨­ ¬¨ª . �.: � ãª , 1989.10. �®¡ ­®¢ �.�. // �¥áâ­. �®áª. ã­-â . �¨§. �áâà®­. 1997.ò2. �. 59 (Moscow University Phys. Bull. 1997. No. 2.P. 85). �®áâã¯¨«  ¢ p¥¤ ªæ¨î15.04.02������� � ������� ��������� 621.384 ���������� ��������� ��������� �� ����������������� 70 ����.�. �à¨¡®¢, �.�. �à¬ ª®¢, �.�. �èå ­®¢, �.�. �®¢¨ª®¢, �.�. �ª çª®¢�) ,�.�. �®¡¥­¨­��) , �.�. �à®¢¥à���) , �.�. �¢¥¤ã­®¢, �.�. �¢¥¤ã­®¢(�����; ª ä¥¤à  ®¡é¥© ï¤¥à­®© ä¨§¨ª¨)E-mail: a ermak@rf-hp.npi.msu.su� ¯à¥¤« £ ¥¬®© áâ âì¥ ¯à¥¤áâ ¢«¥­® ªà âª®¥ ®¯¨á ­¨¥ ¯®áâà®¥­­®£® ¢ ����� ���¨¬¯ã«ìá­®£® à §à¥§­®£® ¬¨ªà®âà®­  | ãáª®à¨â¥«ï í«¥ªâà®­®¢ ­®¢®£® ¯®ª®«¥­¨ï. � áá¬®âà¥­ë®á­®¢­ë¥ å à ªâ¥à¨áâ¨ª¨ ¨ í«¥¬¥­âë ãáâ ­®¢ª¨,   â ª¦¥ ãª § ­ë ®¡« áâ¨ ¢®§¬®¦­®£®¯à¨¬¥­¥­¨ï.� ����� ��� á®§¤ ­ ¨ ¢  ¯à¥«¥ 2001 £.®áãé¥áâ¢«¥­ ä¨§¨ç¥áª¨© ¯ãáª ãáª®à¨â¥«ï í«¥ªâà®-­®¢ | à §à¥§­®£® ¬¨ªà®âà®­  ¨¬¯ã«ìá­®£® ¤¥©áâ¢¨ïá ¬ ªá¨¬ «ì­®© í­¥à£¨¥© ¯ãçª  70 �í� [1] .�á­®¢­ë¬¨ í«¥¬¥­â ¬¨ ¨¬¯ã«ìá­®£® à §à¥§­®-£® ¬¨ªà®âà®­  (à¨áã­®ª) ï¢«ïîâáï «¨­¥©­ë© ãáª®-

���������������������å¥¬ â¨ç¥áª®¥ ¨§®¡à ¦¥­¨¥ ¨¬¯ã«ìá­®£® à §à¥§­®£®¬¨ªà®âà®­ 

à¨â¥«ì ¨ ¯®¢®à®â­ë¥ ¬ £­¨âë, ®¡¥á¯¥ç¨¢ îé¨¥14-ªà â­ãî à¥æ¨àªã«ïæ¨î í«¥ªâà®­­®£® ¯ãçª .�«¥ªâà®­ë ¨­¦¥ªâ¨àãîâáï á ª â®¤  ¯ãèª¨ (1) ­ ¢å®¤ ãáª®àïîé¥© á¥ªæ¨¨ (3), ¯à®å®¤ï ç¥à¥§ £àã¯¯¨-à®¢ â¥«ì (2), ä®ªãá¨àãîé¨¥ «¨­§ë (5) ¨§ ­ ¬ £­¨-ç¥­­®£® ¬ â¥à¨ «  ¨ �-¬ £­¨â (4), ¨§£®â®¢«¥­­ë©¨§ à¥¤ª®§¥¬¥«ì­ëå ¯®áâ®ï­­ëå ¬ £­¨â®¢. �®á«¥¯¥à¢®£® ãáª®à¥­¨ï ¯ãç®ª í«¥ªâà®­®¢ ¯®¯ ¤ ¥â ¢¯®¢®à®â­ë© ¬ £­¨â (6), § â¥¬, ¯à®å®¤ï ¯à®áâà ­áâ¢®¤à¥©ä  ¬¥¦¤ã ¬ £­¨â ¬¨ (6, 7) ¨ ¢¥àâ¨ª «ì­ë¥ ¨£®à¨§®­â «ì­ë¥ ª®àà¥ªâ®àë ¯ãçª  (11), ¯®¯ ¤ ¥â ¢¯®¢®à®â­ë© ¬ £­¨â (7). �®á«¥ ¯à®å®¦¤¥­¨ï ç¥à¥§ª¢ ¤àã¯®«ì­ãî «¨­§ã (12) ¨ á¨áâ¥¬ã ¤¨¯®«ì­ëåª®àà¥ªâ®à®¢ (9) ¯ãç®ª ¢­®¢ì ¯®¯ ¤ ¥â ¢ ãáª®àïî-éãî á¥ªæ¨î. �®á«¥ 14-ªà â­®£® ¯à®å®¦¤¥­¨ï ç¥à¥§ãáª®àïîéãî áâàãªâãàã í­¥à£¨ï í«¥ªâà®­­®£® ¯ãçª ¤®áâ¨£ ¥â 68.4 �í�. �ë¢®¤ ¯ãçª  ¢®§¬®¦¥­ á «î¡®©®à¡¨âë, ªà®¬¥ ¯¥à¢®©, ¨ ¯à®¨áå®¤¨â ¢ à¥§ã«ìâ â¥¨§¬¥­¥­¨ï âà ¥ªâ®à¨¨ ¤¢¨¦¥­¨ï ç áâ¨æ ¯®¤ ¤¥©áâ-¢¨¥¬ ¬ £­¨â  ¢ë¢®¤  (8). � £ ¨§¬¥­¥­¨ï í­¥à£¨¨¢ë¢¥¤¥­­®£® ¯ãçª  í«¥ªâà®­®¢ á®áâ ¢«ï¥â 4.8 �í�.�«ï ¤¨ £­®áâ¨ª¨ ¯ãçª  ­  ª ¦¤®© ®à¡¨â¥, ªà®¬¥¯¥à¢®©, ãáâ ­®¢«¥­ë âà ­áä®à¬ â®à­ë¥ ¤ âç¨ª¨ â®-ª  ¯ãçª  (10),   â ª¦¥ ­  ®à¡¨â¥ ¢ë¢®¤  | æ¨«¨­¤à� à ¤¥ï (13). �«ï ¢¨§ã «ì­®£® ­ ¡«î¤¥­¨ï ¯®¯¥-�) �­áâ¨âãâ â¥®à¥â¨ç¥áª®© ¨ íªá¯¥à¨¬¥­â «ì­®© ä¨§¨ª¨ ���.��) �®áª®¢áª¨© ¨­¦¥­¥à­®-ä¨§¨ç¥áª¨© ¨­áâ¨âãâ (�¥å­¨ç¥áª¨© ã­¨¢¥àá¨â¥â).���) World Physics Technologies Inc., USA.


