
������� II: Câ â¨áâ¨ç¥áª ï ä¨§¨ª , VI á¥¬¥áâà, 2005 £®¤1. �«ï ç áâ¨æ ¬ ªá¢¥««®¢áª®£® £ § : ) § ¯¨á âì à á¯à¥¤¥«¥­¨¥ ¯® ª®¬¯®­¥­â ¬ áª®à®áâ¥©;¡) ­ ©â¨ <<v2x>>, <<v2>>;¢) ­ ©â¨ ­ ¨¡®«¥¥ ¢¥à®ïâ­ãî  ¡á®«îâ­ãî ¢¥«¨ç¨­ã ¨¬¯ã«ìá ;£) § ¯¨á âì à á¯à¥¤¥«¥­¨¥ ¯® ª¨­¥â¨ç¥áª®© í­¥à£¨¨;¤) ¢ëç¨á«¨âì áà¥¤­¥¥ §­ ç¥­¨¥, ¤¨á¯¥àá¨î ¨ ­ ¨¡®«¥¥ ¢¥à®ïâ­®¥ §­ ç¥­¨¥ í­¥à£¨¨;¥) ­ ©â¨ áà¥¤­¥¥ ¢à¥¬ï, ­¥®¡å®¤¨¬®¥ ¤«ï ¯à®«¥â  à ááâ®ï­¨ï ` ¢ ¯à¥­¥¡à¥¦¥­¨¨ áâ®«ª­®-¢¥­¨ï¬¨ ç áâ¨æ ¬¥¦¤ã á®¡®©; ¯à¨¢¥áâ¨ ç¨á«¥­­ãî ®æ¥­ªã ¯à¨ ` � 10�6 ¬ ¤«ï ¢®§¤ãå ¯à¨ ­.ã.: n � 3 � 1019cm�3;¦) ®¯à¥¤¥«¨âì ¯®«­ãî ¯«®â­®áâì ¯®â®ª  J�(N�) ç áâ¨æ ¨§ á®áã¤  á à §à¥¦¥­­ë¬ ¨¤¥- «ì­ë¬ £ §®¬ ¯à¨ â¥¬¯¥à âãà¥ T ç¥à¥§ ¬ «®¥ ®â¢¥àáâ¨¥ � ¢ áâ¥­ª¥ á®áã¤ ; ­ ©â¨áà¥¤­îî í­¥à£¨î ¨ áà¥¤­îî  ¡á®«îâ­ãî áª®à®áâì ç áâ¨æ ¢ íâ®¬ ¯®â®ª¥: (1) ­¥ãç¨âë¢ ï ¨§¬¥­¥­¨¥ ª®­æ¥­âà æ¨¨ ç áâ¨æ, n = const, ¢­ãâà¨ á®áã¤ ; (2) ãç¨âë¢ ï¨§¬¥­¥­¨¥ ª®­æ¥­âà æ¨¨ n) n(t), ­ ©â¨ áà¥¤­¥¥ ¢à¥¬ï ¯à¥¡ë¢ ­¨ï ç áâ¨æë ¢ á®áã¤¥.2. � ©â¨ áà¥¤­¥¥ §­ ç¥­¨¥  ¡á®«îâ­®© áª®à®áâ¨ ¨ ª¨­¥â¨ç¥áª®© í­¥à£¨¨ ¬®«¥ªã« â®­ª®© ¯«¥­ª¨,¯à¥­¥¡à¥£ ï ¢§ ¨¬®¤¥©áâ¢¨¥¬ ¬®«¥ªã« ¤àã£ á ¤àã£®¬. �ëç¨á«¨âì "¤ ¢«¥­¨¥" íâ®£® ¨¤¥ «ì-­®£® ¤¢ã¬¥à­®£® £ §  ¯à¨ â¥¬¯¥à âãà¥ T , áç¨â ï ¨§¢¥áâ­®© ¯®¢¥àå­®áâ­ãî ª®­æ¥­âà æ¨îç áâ¨æ n = N=�.3. � ©â¨ ¤¨í«¥ªâà¨ç¥áªãî ¯à®­¨æ ¥¬®áâì �(T ) ¡®«ìæ¬ ­®¢áª®£® £ §  ¯®«ïà­ëå ¬®«¥ªã« áá®¡áâ¢¥­­ë¬ í«¥ªâà¨ç¥áª¨¬ ¤¨¯®«ì­ë¬ ¬®¬¥­â®¬ d0, ¯®¬¥é¥­­®£® ¢® ¢­¥è­¥¥ ®¤­®à®¤­®¥í«¥ªâà¨ç¥áª®¥ ¯®«¥ E. �áá«¥¤®¢ âì á«ãç ¨ á« ¡®£®, d0E=kT � 1, ¨ á¨«ì­®£®, d0E=kT � 1,í«¥ªâà¨ç¥áª®£® ¯®«ï. �ëç¨á«¨âì ¤®¯®«­¨â¥«ì­ãî â¥¯«®¥¬ª®áâì, ¯à¨®¡à¥â ¥¬ãî íâ¨¬ £ -§®¬ ¢ á« ¡®¬ í«¥ªâà¨ç¥áª®¬ ¯®«¥. � ª ¨§¬¥­ïâáï íâ¨ à¥§ã«ìâ âë á ãç¥â®¬ ¯®«ïà¨§ã¥¬®áâ¨¬®«¥ªã« £ § : d = d0 + �E?4. � ©â¨ ä«ãªâã æ¨î ¤¨í«¥ªâà¨ç¥áª®© ¯à®­¨æ ¥¬®áâ¨, ª ª äã­ªæ¨¨ â¥¬¯¥à âãàë T ¨ ¯«®â-­®áâ¨ n: � = �(n; T ).5. �®«­æ¥ ¨§«ãç ¥â ª ª à ¢­®¢¥á­®¥ ç¥à­®¥ â¥«® á «ãç¥¢®© ¨­â¥­á¨¢­®áâìî ¨§«ãç¥­¨ï á ¥¤¨-­¨æë ¯®¢¥àå­®áâ¨, ­¥§ ¢¨áïé¥© ®â ­ ¯à ¢«¥­¨ï ¨§«ãç¥­¨ï v, â.¥. I!(r;v) = I0!, ¯à¨jrj = a�. � ©â¨ § ¢¨á¨¬®áâì ®â r = rn ¯«®â­®áâ¨ í­¥à£¨¨ ¨§«ãç¥­¨ï u(r) = <<u(Tr)>> ¨¯®«­®© à ¤¨ «ì­®© ¯«®â­®áâ¨ ¯®â®ª  Jr(n), ¨ ãáâ ­®¢¨âì á¢ï§ì ¬¥¦¤ã ­¨¬¨ ¯à¨ jrj � a�,¨ jrj = a�. �ç¨â ï ¢¨¤¨¬ë© á �¥¬«¨ ã£«®¢®© ¤¨ ¬¥âà �®«­æ , 2� � 0:01,   á ¬ã �¥¬«î, {ç¥à­ë¬ â¥«®¬, ­ å®¤ïé¨¬áï ¢ â¥¯«®¢®¬ à ¢­®¢¥á¨¨ á ¨§«ãç¥­¨¥¬ ­  á¢®¥© ®à¡¨â¥, ­ ©â¨á¢ï§ì â¥¬¯¥à âãà ¨å ¯®¢¥àå­®áâ¥©.6. �¯¥ªâà «ì­ ï ¯«®â­®áâì ä®­®­®¢ D(!; V ) § ¢¨á¨â ®â ¥¤¨­áâ¢¥­­®£® à §¬¥à­®£® ¯ à ¬¥âà !M(V ). �®«ãç¨âì ãà ¢­¥­¨¥ á®áâ®ï­¨ï ¢á¥£® ªà¨áâ ««  ¢ ä®à¬¥ �àî­ ©§¥­ . � ©â¨¯®áâ®ï­­ãî �àî­ ©§¥­ , ¥á«¨ áà¥¤­ïï áª®à®áâì §¢ãª  á ­¥ § ¢¨á¨â ®â ®¡ê¥¬  V ,   ¢¨¤!M(V ) ®¯à¥¤¥«ï¥âáï ¥î ¨ ®¡ê¥¬®¬ ¯® à §¬¥à­®áâ¨.7. � ©â¨ áà¥¤­¥ª¢ ¤à â¨ç­®¥ á¬¥é¥­¨¥ ®¤­®£®  â®¬  ¤¥¡ ¥¢áª®£® ªà¨áâ ««  ¨§ ¯®«®¦¥­¨ïà ¢­®¢¥á¨ï, ¯à¥¤¯®« £ ï áâ â¨áâ¨ç¥áªãî ­¥§ ¢¨á¨¬®áâì ®â¤¥«ì­ëå ¢à¥¬¥­­�ëå �ãàì¥ £ à-¬®­¨ª r(!) á¬¥é¥­¨ï er(t). � áá¬®âà¥âì ¯à¥¤¥«ì­ë¥ á«ãç ¨ T � �D , T � �D.



8. � ©â¨ å¨¬¯®â¥­æ¨ «, ãà ¢­¥­¨¥  ¤¨¡ âë, ¨ § ¯¨á âì ¢ëà ¦¥­¨ï ¤«ï â¥¯«®¥¬ª®áâ¨ ¨ ¤ -¢«¥­¨ï ¤¢ã¬¥à­®£® ä¥à¬¨ £ §  ¢ § ¢¨á¨¬®áâ¨ ®â â¥¬¯¥à âãàë ¨ ¯«®â­®áâ¨.9. � ©â¨ å¨¬¨ç¥áª¨¥ ¯®â¥­æ¨ «ë, ãà ¢­¥­¨ï á®áâ®ï­¨ï ¨ ¯ à ¬¥âàë ¢ëà®¦¤¥­¨ï ¨¤¥ «ì­ëåã«ìâà à¥«ïâ¨¢¨áâáª¨å " = cp, ®¤­®¬¥à­ëå ª¢ ­â®¢ëå £ §®¢ ¡¥áá¯¨­®¢ëå ¡®§®­®¢, ¨ ä¥à-¬¨®­®¢ á® á¯¨­®¬ 1=2, á ¯«®â­®áâìî n(B);(F ) = N(B);(F )=L, ¯à¨ â¥¬¯¥à âãà¥ T . �à ¢­¨âì¨å ¯«®â­®áâ¨, í­¥à£¨¨, ¤ ¢«¥­¨ï ¨ í­âà®¯¨¨ ¤«ï å¨¬¯®â¥­æ¨ «  �(F );(B) = 0. �â¡à áë¢ ï¡¥áª®­¥ç­ë¥, ­¥§ ¢¨áïé¨¥ ®â â¥¬¯¥à âãàë ¢ª« ¤ë ¢ ªãã¬­ëå í­¥à£¨©, áà ¢­¨âì ¨å â¥à-¬®¤¨­ ¬¨ç¥áª¨¥ ¯®â¥­æ¨ «ë ¯à¨ â¥¬¯¥à âãà¥ T ¨ ­ã«¥¢ëå å¨¬¨ç¥áª¨å ¯®â¥­æ¨ « å. � â®¦¥ á®®â¢¥âáâ¢¥­­® ¤«ï âà¥å¬¥à­ëå £ §®¢ ¢ ïé¨ª¥ ®¡ê¥¬®¬ V .10. � ©â¨â®ç­ë© ¡®«ìè®© ¯®â¥­æ¨ «, ¯®«­®¥ ¤ ¢«¥­¨¥ P (T; �) = Pe�+Pe+ , ¯®«­ãî í­âà®¯¨îS(T; �), ¯®«­ë© § àï¤ ¨ ¢­ãâà¥­­îî í­¥à£¨î ã«ìâà à¥«ïâ¨¢¨áâáª®£® í«¥ªâà®­-¯®§¨âà®­-­®£® ä¥à¬¨ £ § , ­ å®¤ïé¥£®áï ¢ ¤¨­ ¬¨ç¥áª®¬ à ¢­®¢¥á¨¨ á ç¥à­®â¥«ì­ë¬ ¨§«ãç¥­¨¥¬ ¯à¨â¥¬¯¥à âãà¥ T . � áá¬®âà¥âì ¯à¥¤¥«ì­ë¥ á«ãç ¨ T � � ¨ T � �. (�á¯®«ì§®¢ âì á¨áâ¥¬ã¥¤¨­¨æ, ¢ ª®â®à®© �h = c = kB = 1.) �ª § ­¨¥: ¢ëà §¨âì F3(y) + F3(�y) ç¥à¥§ F0(�y) ¨F0;1;2;3(0), ãáâ ­®¢¨¢ ¨­â¥£à¨à®¢ ­¨¥¬ ¯® ç áâï¬, çâ®:dF�(y)dy = �F��1(y) ; ¤«ï F�(y) = 1Z0 x� dxexp(x� y) + 1 :11. � ©â¨ ãà ¢­¥­¨¥  ¤¨ ¡ âë ¢ â ª®¬ à ¢­®¢¥á­®¬ £ §¥, ­ £à¥â®¬ ¤® áâ®«ì ¢ëá®ª®© â¥¬¯¥à -âãàë, çâ® ¥£® ¤ ¢«¥­¨¥ ¢ 7/4 à §  ¢ëè¥ ¤ ¢«¥­¨ï ¨§«ãç¥­¨ï: Pe� + Pe+ = (7=4)P
; ¬®¦¥â«¨ ®­® ¡ëâì ¬¥­ìè¥ íâ®© ¢¥«¨ç¨­ë? � ª®¢  áª®à®áâì §¢ãª  v§¢ = q(@P=@�)S ¢ â ª®¬ £ §¥?12. � ©â¨ TF , ãà ¢­¥­¨¥ á®áâ®ï­¨ï ¨ â¥¯«®¥¬ª®áâì ¢ëà®¦¤¥­­®£® à¥«ïâ¨¢¨áâáª®£® ä¥à¬¨ {£ §  á "(p) = pc2p2 +m2c4, á § ¤ ­­®© ¯«®â­®áâìî n. � ª®¢® ãá«®¢¨¥ ¢ëà®¦¤¥­­®áâ¨â ª®£® £ § ? �¤ âì ¤® ...... ¬ ï c.£.


