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6 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2000. ü 4ãáâ ®¢«¥¨ï áâ â¨áâ¨ç¥áª®£® à ¢®¢¥á®£® à á¯à¥-¤¥«¥¨ï ¢ãâà¥¥© í¥à£¨¨ ¯® áâ¥¯¥ï¬ á¢®¡®¤ë[10, 11].2. �¥à®ïâ®áâì ¯à®æ¥áá  áãé¥áâ¢¥® § ¢¨á¨â ®âáª®à®áâ¨ ¯¥à¢¨çëå ¨®®¢.3. �¥à®ïâ®áâì ¯à®æ¥áá  äà £¬¥â æ¨¨ ®ª §ë-¢ ¥âáï § ç¨â¥«ì®©, ¥á«¨ ®à£ ¨ç¥áª¨¥ ¬®«¥ªã«ë,«¥¦ é¨¥   ¯®¢¥àå®áâ¨, á®¤¥à¦ â ¯®¤áâàãªâãàëá ã¯®àï¤®ç¥ë¬¨ ¢ «¥âë¬¨ á¢ï§ï¬¨, â ª¨¥ ª ªæ¥¯¨ ã£«¥¢®¤®à®¤®¢ C2H6 (�2H2 )n ¨«¨ æ¥¯¨ ¢¨¤ C2F6 (C2F2 )n [11{13].�à¨ íâ®¬ ®á®¢ë¬¨ ¯à®¤ãªâ ¬¨ ¤¨áá®æ¨ æ¨¨®ª §ë¢ îâáï «¨¡®  â®¬ë¥ £àã¯¯ë   ª®æ å ãª -§ ëå æ¥¯¥©, «¨¡® ¥ª®â®àë¥ ¡®ª®¢ë¥  â®¬ë íâ¨å£àã¯¯, á¢ï§ ë¥ á æ¥¯ìî [9, 11]. �ª § ë¥ ¯à®æ¥á-áë äà £¬¥â æ¨¨ ¥ ®¡êïáï«¨áì ¥¤¨ë¬ ®¡à §®¬¢ à ¬ª å ¬®¤¥«¥©, ®á®¢ ëå   áâ â¨áâ¨ç¥áª®¬¯®¤å®¤¥.�  áâ®ïé¥© à ¡®â¥ ¯à¥¤« £ ¥âáï ¬®¤¥«ì à §-àãè¥¨ï ¥ª®â®àëå ¯®«¨ â®¬ëå ¬®«¥ªã«, ¢å®¤ï-é¨å ¢ á®áâ ¢ ®à£ ¨ç¥áª¨å ¯«¥®ª, ¯®¤ ¤¥©áâ¢¨-¥¬ ªã«®®¢áª®£® ¯®«ï áª®«ì§ïé¨å   à ááâ®ï¨¨a � 1,5{2 �A ®â ¯®¢¥àå®áâ¨ ¯«¥®ª ¨®®¢, ¨¬¥î-é¨å áª®à®áâ¨ ¢ëè¥ â¥¯«®¢ëå, ® ¨¦¥ áª®à®áâ¨�®à  (105 á¬/á < v < 108 á¬/á). � ¤ ®© ¬®¤¥-«¨ ¯à¥¤¯®« £ ¥âáï, çâ® ¯®«¨ â®¬ë¥ ¬®«¥ªã«ë á®-¤¥à¦ â ®à¬ «ìë¥ æ¥¯¨ ã¯®àï¤®ç¥ëå ¢ «¥âëå£àã¯¯ ¤¨¯®«¥© â¨¯  C{H ¨«¨ C{F, ¨¬¥îé¨å § ç¨-â¥«ìë© ¤¨¯®«ìë© ¬®¬¥â ¨ à áá¬ âà¨¢ îé¨åáïª ª ª¢ â®¢ë© í«¥ªâà¨ç¥áª¨© ®áæ¨««ïâ®à. �  áç¥âªã«®®¢áª®£® ¢§ ¨¬®¤¥©áâ¢¨ï á ¨®®¬, áª®«ì§ïé¨¬¢¤®«ì ¯®¢¥àå®áâ¨, ¤¨¯®«ì ¬®¦¥â ¯¥à¥©â¨ ¨§ ®á®¢-®£® ª¢ â®¢®£® á®áâ®ï¨ï ¢ ¯¥à¢®¥ ¢¨¡à æ¨®®¥.�à¨ ¢®§¡ã¦¤¥¨¨ ª®«¥¡ â¥«ì®£® á®áâ®ï¨ï ®¤®©¢ «¥â®© á¢ï§¨ ¢ æ¥¯¨ íª¢¨¢ «¥âëå á¢ï§¥© ¢ à¥-§ã«ìâ â¥ ¤¨¯®«ì-¤¨¯®«ì®£® ¢§ ¨¬®¤¥©áâ¢¨ï ¤¢ãå á®-á¥¤¨å á¢ï§¥© ¤¨¯®«¥© ¢®§¨ª ¥â ª®««¥ªâ¨¢®¥ ª®«¥-¡ â¥«ì®¥ á®áâ®ï¨¥ | íªá¨¬®«ì [11, 14, 15]. �®§¡ã¦-¤¥¨¥ ¬®£¨å ¥§ ¢¨á¨¬ëå íªá¨¬®«¥© ¢ æ¥¯ïå ã¯®àï-¤®ç¥ëå ¢ «¥âëå £àã¯¯ ¯à¨¢®¤¨â ª ã¢¥«¨ç¥¨î¢ãâà¥¥© í¥à£¨¨ ¬®«¥ªã« ¨ ¨å ¤¨áá®æ¨ æ¨¨,  á«¥¤®¢ â¥«ì®, ¨ ª å¨¬¨ç¥áª®© ¬®¤¨ä¨ª æ¨¨ ¯®¢¥àå-®áâ¨.� á®®â¢¥âáâ¢¨¨ á ¯à¥¤«®¦¥®© ¬®¤¥«ìî ¤«ïà áç¥â  ¢¥à®ïâ®áâ¨ äà £¬¥â æ¨¨ ãª § ëå ¯®-«¨ â®¬ëå ¬®«¥ªã« ¥®¡å®¤¨¬® à ááç¨â âì ¢¥à®-ïâ®áâì ¢®§¡ã¦¤¥¨ï ®¤®© ¤¢ãå â®¬®© á¢ï§¨ ¢à¥§ã«ìâ â¥ ¥¥ ¤¨¯®«ì-¤¨¯®«ì®£® ¢§ ¨¬®¤¥©áâ¢¨ï á¤¢¨¦ãé¨¬áï ¨®®¬. � ª ¨§¢¥áâ®, ¯®â¥æ¨ « ¢§ ¨-¬®¤¥©áâ¢¨ï ®¤®§ àï¤®£® ¨®  á ¤¨¯®«¥¬ ¨¬¥¥â ¢¨¤V (t) = e2DR(t)R3(t) = e2D0r0 rsR(t)R3(t) = V01eV (t);R(t) =p(vt)2+ a2; V01 = e2D0r0 r 1a3 ; (1)£¤¥ (eD); r0; r | á®®â¢¥âáâ¢¥® § ç¥¨¥ ¤¨¯®«ì-®£® ¬®¬¥â , à ¢®¢¥á ï ¨ ¯¥à¥¬¥ ï ¤«¨  ¢ -«¥â®© á¢ï§¨, ï¢«ïîé¥©áï ¤¨¯®«¥¬, s | ¥¤¨¨çë©¢¥ªâ®à,  ¯à ¢«¥ë© ¢¤®«ì ®á¨ ¤¨¯®«ï.

�®â¥æ¨ « ¢¨¤  (1) ¬®¦® à áá¬ âà¨¢ âì ª ª § -¢¨áïé¥¥ ®â ¢à¥¬¥¨ ¢®§¬ãé¥¨¥ ®¯¥à â®à  í¥à£¨¨¢ «¥â®© á¢ï§¨, ¢ë§ë¢ îé¥¥ ¥¥ ¯¥à¥å®¤ ¨§ ®á®¢-®£® á®áâ®ï¨ï '0(r) e�i!0t ¢ ¥¤¨áâ¢¥® ¢®§¬®¦®¥¯¥à¢®¥ ª®«¥¡ â¥«ì®¥ á®áâ®ï¨¥ '1(r) e�i!1t , £¤¥ ~!0¨ ~!1 | í¥à£¨¨ ®á®¢®£® ¨ ¯¥à¢®£® ª®«¥¡ â¥«ì®-£® á®áâ®ï¨ï.�¡®§ ç¨¬ ¬ ªá¨¬ «ì®¥ § ç¥¨¥ ¬ âà¨ç®£®í«¥¬¥â  ®¯¥à â®à  V á«¥¤ãîé¨¬ ®¡à §®¬:M01 = h'0jV01j'1i= e2D0a3r0 h'0jrj'1i:�«ï ¤¨¯®«¥© �{� ¨ �{F ¢¥«¨ç¨  M01 ®ª §ë¢ -¥âáï ¬¥ìè¥ í¥à£¨¨ ¢®§¡ã¦¤¥¨ï ¯¥à¢®£® ª®«¥¡ -â¥«ì®£® á®áâ®ï¨ï E01 = ~!01 = ~(!1�!0) , ¯®íâ®¬ã¤«ï ®¯à¥¤¥«¥¨ï ¢¥à®ïâ®áâ¨ ¯à®æ¥áá  ¢¨¡à æ¨®®-£® ¢®§¡ã¦¤¥¨ï ¢ «¥âëå ¤¢ãå â®¬ëå £àã¯¯ ¤¢¨-¦ãé¨¬¨áï ¨® ¬¨ ¬®¦® ¢®á¯®«ì§®¢ âìáï § ¢¨áï-é¨¬ ®â ¢à¥¬¥¨ ¤¢ãåãà®¢¥¢ë¬ ¯à¨¡«¨¦¥¨¥¬ â¥®-à¨¨ ¢®§¬ãé¥¨©. �â® § ç¨â, çâ® à¥è¥¨¥ ¥áâ æ¨®- à®£® ãà ¢¥¨ï �à�¥¤¨£¥à  ¤«ï äãªæ¨© '(t)¢®§¬ãé¥®£® ¤¨¯®«ï�~i @'(t)@t = (H + V (t))'(t) (2)á«¥¤ã¥â ¨áª âì ¢ ¢¨¤¥'(t) = C0(t)'0(r; t)�C1(t)'1(r; t): (3)�¤¥áì ª®íää¨æ¨¥âë C0(t) ¨ C1(t) ï¢«ïîâáïäãªæ¨ï¬¨ ¢à¥¬¥¨, ®¯à¥¤¥«ïîé¨¬¨  ¬¯«¨âã¤ã ¢¥-à®ïâ®áâ¨ ¯à¥¡ë¢ ¨ï ¤¢ãå â®¬®© á¢ï§¨ ¢ ®á®¢-®¬ ¨ ¢®§¡ã¦¤¥®¬ á®áâ®ï¨¨ á®®â¢¥âáâ¢¥®. �®¤-áâ ¢«ïï à §«®¦¥¨¥ (3) ¢ ãà ¢¥¨¥ (2) ¨ ã¬®¦ ï  '0(r) ¨«¨ '1(r) , ¯®«ãç ¥¬ á¨áâ¥¬ã� i~ _C0(t) =A01(t)C1(t) e�i!01t;� i~ _C1(t) =A01(t)C0(t) ei!01t; (4)£¤¥ A01(t) = h'0jV (t)j'1i =M01h'0jeV j'1i ¨  ç «ì-®¥ ãá«®¢¨¥ ¨¬¥¥â ¢¨¤ C0(0) = 1 , C1(0) = 0 .�á¯®«ì§ãï ¤«ï à¥è¥¨ï á¨áâ¥¬ë (4) ¬¥â®¤ ¯®á«¥-¤®¢ â¥«ìëå ¯à¨¡«¨¦¥¨©, ¯®«ãç¨¬ ¨áª®¬ãî ¢¥«¨-ç¨ã C1(t) ¢ ¯¥à¢®¬ ¯à¨¡«¨¦¥¨¨:C(1)1 (t) = � i~ tZ0 A01(�) ei!01� d�: (5)�®¯à ¢ª  ª íâ®¬ã à¥§ã«ìâ âã ¢® ¢â®à®¬ ¯à¨¡«¨-¦¥¨¨ ¯à¨ ¤ ëå  ç «ìëå ãá«®¢¨ïå à ¢  ã«î,  ¢ âà¥âì¥¬ ¯à¨¡«¨¦¥¨¨ ®ª §ë¢ ¥âáï ¬ «®© ¨§-§ ¬ «®áâ¨ ¢¥«¨ç¨ë M01 .�âáî¤  ¬®¦¥â ¡ëâì ¯®«ãç¥  ¢¥à®ïâ®áâì ¯¥à¥-å®¤  ¤¨¯®«ï ¢ ¯¥à¢®¥ ¢®§¡ã¦¤¥®¥ ª®«¥¡ â¥«ì®¥á®áâ®ï¨¥:P01 = ������ i~ 1Z�1 ei(!1�!0)th'1(r)jV (t)j'0(r)i dt������2 (6)



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2000. ü4 7¯à¨ ãá«®¢¨¨, çâ® v > vv , £¤¥ vv = r0!0 . �®¤áâ ¢-«ïï V (t) ¢¨¤  (1) ¢ ¢ëà ¦¥¨¥ (6) ¨ ãç¨âë¢ ï, çâ®P01 = ���C(1)1 ���2 , ¯®«ãç ¥¬C(1)1 =� i~e2�D0r0 �hr01i 1Z�1 ei!01tR3 (sR) dt==� i3r~e2D0r0 hr01i 1a0v��24 1Z�1 s eiAs(1+ s2)3=2ds+ 1Z�1 eiAs(1 + s2)3=2ds35 ;¨ â®£¤  P01 = 23e4!~�D0r0 �2 1Mv4 v2!2 hK20�a0!v � ++K21�a0!v �i .�áà¥¤ïï ¯® ¯ à ¬¥âàã a , £¤¥ a = 1 � 2 �A, ¨ãç¨âë¢ ï, çâ® hr01i = h'0(r)jrj'1(r)i = r ~2M!01 ,¯®«ãç ¥¬P01 = 2�3 e4D20r20 1M~v4! hK0�a0!v �K1�a0!v �i; (7)£¤¥ K0 ¨ K1 | äãªæ¨¨ � ª¤® «ì¤ , a0 = 1¨«¨ 2 �A.�à¨ ¬ «ëå áª®à®áâïå ¨®  (v 6 vv ) ¬®¦® ¯®«®-¦¨âì V (t) = V (0) , â®£¤  ¢¥à®ïâ®áâì ªã«®®¢áª®£®¢®§¡ã¦¤¥¨ï ¤¨¯®«ï ï¢«ï¥âáï ¢¥«¨ç¨®©, ¥ § ¢¨áï-é¥© ®â áª®à®áâ¨:P01 = ������1~ 1Z�1 ei!01�h1jV (0)j0i d�������2 = hV i2~!201 : (8)� ª ç¥áâ¢¥ ¯à¨¬¥à   ¬¨ ¡ë« ¯à®¢¥¤¥ à áç¥â¢¥à®ïâ®áâ¨ P01 ¢®§¡ã¦¤¥¨ï ¯¥à¢ëå ¢¨¡à æ¨®ëåá®áâ®ï¨© ¢ «¥âëå á¢ï§¥© �{F ¨ �{� (à¨á. 1).�¥à®ïâ®áâì P01 ®ª § « áì äãªæ¨¥©, ¨¬¥îé¥©¬ ªá¨¬ã¬ ¯à¨ à¥§® á®¬ § ç¥¨¨ áª®à®áâ¨ vv(vv = 3 � 106 á¬/á ¤«ï á¢ï§¨ �{F ¨ vv = 1 � 106 á¬/á���������	
��¨á. 1. �¥à®ïâ®áâì P01 ¢®§¡ã¦¤¥¨ï ¢ «¥â®© á¢ï§¨C{F (1) ¨ C{H (2) ª ª äãªæ¨ï áª®à®áâ¨ áª®«ì§ïé¥£® ¨® 

¤«ï á¢ï§¨ �{�), á®¢¯ ¤ îé¥¬ á ¢¥«¨ç¨®© áª®à®áâ¨¤¢¨¦¥¨ï  â®¬®¢ ¢ á®®â¢¥âáâ¢ãîé¥¬ ¤¨¯®«¥.�¥à®ïâ®áâì ¢®§¡ã¦¤¥¨ï ª®««¥ªâ¨¢®£® ª®«¥¡ -â¥«ì®£® á®áâ®ï¨ï ®¯à¥¤¥«ï¥âáï â ª¦¥ ¢ëà ¦¥¨ï-¬¨ (7) ¨ (8), £¤¥ ¢¬¥áâ® ç áâ®âë ª®«¥¡ ¨© ¢ «¥â-®© £àã¯¯ë !01 á«¥¤ã¥â ¨á¯®«ì§®¢ âì ç áâ®âã íªá¨-¬®«ï !ex = Eex=~ . � ¬¥â¨¬, çâ® í¥à£¨ï íªá¨¬®«ïEex ®â«¨ç ¥âáï ®â í¥à£¨¨ ¯¥à¢®£® ¢®§¡ã¦¤¥®£®á®áâ®ï¨ï ¨§®«¨à®¢ ®£® ¤¨¯®«ï   ¢¥«¨ç¨ã í¥à-£¨¨ ¤¨¯®«ì-¤¨¯®«ì®£® ¢§ ¨¬®¤¥©áâ¢¨ï ¤¢ãå á®á¥¤-¨å ¤¨¯®«¥©. �«ï á«ãç ï æ¥¯¨ ¤¨¯®«¥© C{F ¢¥«¨-ç¨  Eex á®áâ ¢«ï¥â 0,15 í� [11]. �à¨ áª®«ì¦¥¨¨ â®¬®£® ¨®  ¢¤®«ì ¯®¢¥àå®áâ¨ ¨«¨ ¢¤®«ì æ¥¯¨ã¯®àï¤®ç¥ëå ¤¨¯®«¥© ¢ ¬®«¥ªã« å ¯®¢¥àå®áâ¨¢®§¨ª îâ k ¥§ ¢¨á¨¬ëå íªá¨¬®«¥©, ª®â®àë¥ ¥¬®£ãâ ®¤®¢à¥¬¥®  å®¤¨âìáï ¢ ®¤®© ¨§ ¢ «¥â-ëå á¢ï§¥© æ¥¯¨ ¨§-§  áãé¥áâ¢¥®£®  £ à¬®¨§¬ ¤¨¯®«¥©-®áæ¨««ïâ®à®¢ [16]. �¤ ª®  ª®¯«¥ ï ¢¬®«¥ªã«¥ áã¬¬ à ï í¥à£¨ï E = kEex §  áç¥â ¢®§-¡ã¦¤¥¨ï k íªá¨¬®«¥© ¬®¦¥â ¡ëâì ¯¥à¥¤   ¢ ¢ -«¥âãî á¢ï§ì-«®¢ãèªã, á¢ï§ ãî á æ¥¯ìî ¤¨¯®«¥©.�â  á¢ï§ì-«®¢ãèª  â ª¦¥ ¥áâì ¤¨¯®«ì, ®¤¨ ª®¥æª®â®à®£® ï¢«ï¥âáï áª¥«¥âë¬  â®¬®¬ æ¥¯¨,   ¤àã-£®© | ¥ª®â®à®©  â®¬®© £àã¯¯®©. � á«ãç ¥ ®à-¬ «ì®© æ¥¯¨ C{F ¨«¨ �{� ¤¨¯®«ì®© á¢ï§ìî-«®-¢ãèª®© ¬®¦¥â ¡ëâì,  ¯à¨¬¥à, ª®æ¥¢ ï £àã¯¯  CF3¨«¨ ��3 .�á«¨ í¥à£¨ï,  ª®¯«¥ ï ¢ æ¥¯¨, ®ª ¦¥âáï ¡®«ì-è¥ ¨«¨ à ¢®© í¥à£¨¨ ¤¨áá®æ¨ æ¨¨ Ed � 3; 5 í�ª®æ¥¢®© £àã¯¯ë, â® ¯à®¨§®©¤¥â äà £¬¥â æ¨ï ¬®-«¥ªã«ë á ®â¤¥«¥¨¥¬ íâ®©  â®¬®© £àã¯¯ë.�¥à®ïâ®áâì P km ¢®§¡ã¦¤¥¨ï k ¥§ ¢¨á¨¬ëåíªá¨¬®«¥© ¢ ¬®«¥ªã«¥, á®¤¥à¦ é¥© æ¥¯ì ¨§ m ¤¨-¯®«¥©, ¬®¦¥â ¡ëâì à ááç¨â   ¯® íªá¯®¥æ¨ «ì®©ä®à¬ã«¥ �¥àã««¨:P km = (2�mP01(1�P01))�1=2 exp �� k�mP01)22mP01(1� P01)� :(9)�§ á®®â®è¥¨ï (9) á«¥¤ã¥â, çâ® ¬ ªá¨¬ «ì®¥§ ç¥¨¥ ¢¥«¨ç¨  P km ¯à¨¨¬ ¥â, ¥á«¨ k =mP01 .�  à¨á. 2 ¯à¥¤áâ ¢«¥  à ááç¨â  ï äãªæ¨ïP km(v) ¤«ï á«ãç ï ¬®«¥ªã«, á®¤¥à¦ é¨å ®à¬ «ìë¥æ¥¯¨ ¨§ m = 80 ¤¨¯®«¥© ¢¨¤  �{F ¨«¨ �{�. �à¨à áç¥â¥ ¯à¥¤¯®« £ «®áì, çâ® ¯®¤ ¤¥©áâ¢¨¥¬ ®¤®§ -àï¤ëå ¨®®¢ ¢®§¨ª ¥â k íªá¨¬®«¥©, áã¬¬ à ïí¥à£¨ï ª®â®àëå ¯à¨¬¥à® à ¢  í¥à£¨¨ ¤¨áá®æ¨- æ¨¨ ª®æ¥¢®© £àã¯¯ë.� ááç¨â  ï äãªæ¨ï P km(v) ¨¬¥¥â à¥§® áãî§ ¢¨á¨¬®áâì ®â ¢¥«¨ç¨ë P01 , â. ¥. ®â áª®à®áâ¨ ¨® .� ¬¨ â ª¦¥ ¡ë«® ¯à®¢¥¤¥® ¨áá«¥¤®¢ ¨¥ § ¢¨á¨-¬®áâ¨ äãªæ¨¨ P km(v) ®â ç¨á«  m ¯à¨ ä¨ªá¨à®¢ -ëå § ç¥¨ïå v = vv ¨ k . �¥§ã«ìâ â íâ®£®   «¨-§  ¯à¥¤áâ ¢«¥   à¨á. 3. � ¬¥â¨¬, çâ® ¢¥à®ïâ®áâìP km(v) ï¢«ï¥âáï â ª¦¥ à¥§® á®© äãªæ¨¥© ç¨á« k íªá¨¬®«¥© ¯à¨ ä¨ªá¨à®¢ ëå ¯ à ¬¥âà å m ¨ v .� ¢¨á¨¬®áâì äãªæ¨¨ P km(v) ®â k ¯à¨ ä¨ªá¨à®¢ -ëå ¯ à ¬¥âà å m ¨ v , à ááç¨â  ï  ¬¨   ®á®¢¥ãà ¢¥¨ï (9), ¯à¥¤áâ ¢«¥    à¨á. 4. � íâ®¬ à áç¥â¥4 ���, ä¨§¨ª ,  áâà®®¬¨ï, ü 4
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��¨á. 2. �¥à®ïâ®áâì P km ¢®§¡ã¦¤¥¨ï k íªá¨¬®«¥© ¢®à¬ «ì®© æ¥¯¨ m = 80 ¢ «¥âëå £àã¯¯ C{F (1) ¨C{H (2) ª ª äãªæ¨ï áª®à®áâ¨ áª®«ì§ïé¨å ¨®®¢: k = 29(æ¥¯ì C{F) ¨ 32 (æ¥¯ì C{H)���������	
��¨á. 3. �¥à®ïâ®áâì P km ¢®§¡ã¦¤¥¨ï k íªá¨¬®«¥© ¢ æ¥¯¨C{F ¯à¨ ä¨ªá¨à®¢ ®© áª®à®áâ¨ v = 3 � 106 á¬/á (1) ¨¢ æ¥¯¨ C{H ¯à¨ v = 1 � 106 á¬/á (2) ª ª äãªæ¨ï ç¨á« ¤¨¯®«¥© ¢ æ¥¯¨: k = 29 (C{F) ¨ 32 (C{H)���������	
��¨á. 4. �¥à®ïâ®áâì P km ¢®§¡ã¦¤¥¨ï k íªá¨¬®«¥© ¢ æ¥¯¨C{F ¯à¨ ä¨ªá¨à®¢ ®© áª®à®áâ¨ v = 3 � 106 á¬/á (1) ¨¢ æ¥¯¨ C{H ¯à¨ v = 1 � 106 á¬/á (2) ª ª äãªæ¨ï ç¨á«  ª®¯«¥ëå íªá¨¬®«¥© k (¢ ®¡®¨å á«ãç ïå m= 80 )¯à¥¤¯®« £ «®áì, çâ® v = 3 � 106 á¬/á, m = 80 ¤«ïæ¥¯¨ �{F ¨ v = 1 � 106 á¬/á, m = 80 ¤«ï æ¥¯¨ �{�.�¥à®ïâ®áâì Pf (v) äà £¬¥â æ¨¨ ¬®«¥ªã«, á®¤¥à¦ -é¨å m ã¯®àï¤®ç¥ëå ¤¨¯®«¥©, ¯à¨  ª®¯«¥¨¨
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