


~ M @ @ e p e H u M a J l b H b l e  C n e K T p b l  H ~ ~ T P M H O  M ~ H T M H ~ ~ T P M H O  C 3HepTMf l -  

MU EY 5 1 r3B,  n o p o m A a e M b l x  B a T M o c @ e p e  n e p e M c l H w  KocMMclecKuM 

M3~ly'-ieHMeM, BaMHbl B CBf l3M C a H a n M 3 0 M  @OHOB~IX ycnoeuk B A e T e K -  

T o p a x  P a C n a A a  npOTOHOB,  OHM H ~ O ~ X O A M M ~ I  B Onb lTaX no nOMCKY 

H ~ ~ T P M H H ~ I X  ocu~nnnquk M BO MHOTM? A p Y r M X  3KCnepMMeHTaX .  M e T o -  

Abl PaCc leTa  3TMX CneKTPOB PaCCMOTPeHbl B p a 6 o ~ a x  O ~ H ~ K O ,  
K a K  npaBMJ l0 ,  OHM OCHOBaHbl H a  BeCbMa  O ~ P Y ~ ~ ~ H H ~ I X  @M3McleCKMX MO- 

A e n n x  MnM ~ c n o n b s y ~ o ~  B e c b M a  n p M 6 n ~ m e H H b l e  M e T o A u  p a c c l e T a .  Ha- 
n p M M e p ,  B O A H O ~  M3 ~ a M 6 0 n e e  0 6 ~ ~ 0 f l T e J l b H b l ~  B 3 ~ 0 k  0 6 n a c ~ u  pa- 
~ O T  ' 7 /  MCnOJlb3YIoTCf l  OAHOMepHOe npm6nume~ue K YpaBHeHMf lM nepe- 
HOCa M OcleHb r p y 6 b l e ,  YCpeAHeHHble  annpOKCMMauMM aApOH- f lAepHblX 

~ 3 a M ~ o ~ e k c ~ e ~ k .  

Uenb Io  H a w e k  p a 6 o ~ b 1  n e n n e T c n  n p u M e H e H M e  K M o A e n w p o e a H M o  

H ~ ~ T P M H H ~ ~ x ~ ~ O T O K O B  B aTMOC@epe  M O H T ~ - K ~ ~ J ~ O B C K O ~  MOAenM MeMa-  

f lAePHblX K a C K a A O B , p a 3 B b l ~ 0 k  B p a 6 o ~ a x  . Ha OCHOBe AaHHblX 

0 Me30H-HYKJlOHHblX M HYKJlOH-HYKnOHHbIX B ~ ~ M M O ~ ~ ~ C T B M R X  OHa p a C -  

CqMTblBaeT BHyTpMf lAepHb le  KaCKaAbl  / T ~ K M ~  MeTOAOM MOHT~-Kapn0/.  
M O ~ ~ ~ A M H R ~ T  MX B p a 3 s e ~ s n e ~ ~ o e  "gepeeo" M e n a n A e p H o r o  K a c K a A a .  

6 n p O M e M y T K a X  MeMAy  RAepHblMM B ~ ~ H M O ~ ~ ~ C T B M R M M  / y s n a ~ M  K a C K a A -  

H o r o  "4epeea1'/ s a p n r n e ~ ~ b ~ e  c l a c T u u b l  TePflIoT 3HePTMO H a  M O H M S ~ ~ M K ~  

c p e A b l ,  a ~ e c ~ a 6 ~ n b ~ b l e  c lacTMubl  n p e T e p n e e a o T  p a c n a ~ b ~  , B p e s y n b  - 
T a T e  KOTOpblX POMAaOTCfl H ~ ~ T P M H O  M ~ H T M H ~ & T P M H O .  

P a c c l e ~  BblnOJlHf leTCf l  B T ~ ~ X M ~ P H O ~  P ~ J ~ R T M B M C T C K O ~  KMHeMaTMKe,  

M e r 0  p e 3 y n b T a T b I  A n f l  aApOHOB M OCTaTOclHblX R A e p  X O p O ~ O  C O r n a -  

CYOTCR C 3KCnepMMeHTaMM, BblnOnHeHHblMM B KOCMMcleCKMX n y c l a X  

M H a  Y c K o p M T e n n x  /cM., H a n p u M e p ,  0 6 3 0 ~  /12/ / .   TO y 6 e m ~ a e ~  B H a -  

AeMHOCTM MOHTe-KapJ lOBCKOrO ~ 0 A e n M p O B a H M f l  M B CJ lyc lae  H ~ ~ T P M H H ~ I X  

nOTOKOB . 
fl0 CpaBHeHMIo C ~ ~ M ~ ~ M M ~ H H M M U  aHanMTMYeCKMMM paCc leTaMM MOHTe-  

K a p n o s c K a n  M o A e n b  n o 3 ~ o n n e ~  A e T a n b t i o  y c l e c T b  ycnoeun a K c n e p u -  

M e H T a  / K O J ~ J ~ U M ~ T O P ~ I ,  3KpaHb1, CnOMHyIo r eOMeTpMO ~ ~ ~ T ~ K T O ~ O B /  

M nOJ l y4MTb  n o ~ p o 6 ~ b l e  CBeAeHMf l  0 XaPaKTePMCTMKaX KaCKaAHblX U a -  

CTMu  B nn60k TOclKe a T ~ o c @ e p b l .  T O ~ ~ H O C T ~  p a C 4 e T O B  / = 5%/ ,  KOTO- 

pan A o c T M r a e T c n  n p M  n p u e M n e M b l x  s a ~ p a ~ a x  BpeMeHM 3BM c 6 b l c T p o -  

A ~ ~ C T B M ~ M  MMnnMOHa ~ n t ? p a u M k / ~ e ~ y H ~ y ,  AOCTaTOclHa An$! ~ O ~ ~ W M H C T -  

B a  B C T P e c l a I o ~ M X C f l  H a  n p a K T M K e  3 a A a c l .  

~ H ~ ~ T M R  n e p e ~ c l ~ o k  K O C M M ~ ~ C K O ~  claCTMubl nPOCTOTbl Mbl O r -  

PaHMclMnMCb npOTOHaMM, XOTR MOAenb  n 0 3 B O n f l e T  PaCCMaTpMBaTb  

M f l ~ p a /  p a 3 b l r p b l B a e T C R  CTaHAaPTHblM MeTOAOM MHBePCMM 14/ no ee 
.- . 



3KCnepMMeHTanbHOMy  C n e K T p y .  n p M  Tp < 3,8 r 3 B  MCnOnb3OBanCf l  

c n e K T p  ~3 p a 6 0 ~ b l l  151 ,  npm 6 , o n b , u ~ x  a t ieprmx OH a n n p o K c w M p o e a n -  

Cfl C T ~ ~ ~ H H O ~  @ Y H K ~ W ~ ~  d 9 N  / d T p d a  = ( 1 ,43/Tp )' /M 2 . ~ . ~ p . ~ 3 ~ / -  l. 
flpM 3TOM YYWTblBaf lOCb, YTO, 6 n a r o ~ a p ~  BnMflHMO r e O M a ~ H M T H O ~ 0  no- 
nfl, B aTMOC@epY npOHMKaOT nMwb YaCTMybl  C 3 H e p r M e k ,  60J l bwek  H e -  

K O T O P O ~  M M H M M ~ J ~ ~ H O ~ ,  3 a B M ~ f l I l l e k  OT r e ~ r p a @ k I Y e ~ K ~ k  WMPOTbl M e C T -  

HOCTM M H a n p a B n e H M f l  ABMMeHMfl f l epBMYH0k  K O C M W Y ~ C K O ~  YaCTMubl,'16! 

M u  c u M T a n n ,  YTO a T M o c Q e p a  COCTOMT ~3 a s o ~ a  /78,1%/  M K M c n o -  

POAa /21 , 9%/ ,  M 3 T O  COOTHOWeHMe COXpaHf l eTC f l  H a  BCeX BblCOTaX. 

~ ~ B M C M M O C T ~  nnOTHOCTM aTMOC@epbl  OT BblCOTbl annpOKCMMMpOBanaCb 

~ K C ~ O H ~ H T O ~  

r 

I e x p  ( - h / a )  , h < 60 , 
P ( h )  = 

, h > 5 0 ,  

r A e  p o =  1,443-  1 0-3 r /w3, a = 7,327 KM. O T K ~ O H Q H M ~  a n n p o K c M -  

MauMM OT " C T ~ H & ~ T H O ~  a T ~ o c @ e p b l "  COCTaBn f l eT  - 10% IL6/, YTO 

COflOCTaBMMO C KnMMaTkIYeCKMMM M nOrOAHblMM BaPWauG1flMI.1. C O O T B ~ T -  
CTBeHHO, AnMHa C E I O ~ O A H O ~ O  npo6era YacTMub l  B a T r w c @ e p e ,  onpe- 
A e n H e M a f l  y p a e H e H M e M  

& + +  r A ( t + n & )  d t = - l n  t 
0  
/ s ~ e ~ b  6 -  c n y y a k ~ o e  ~ ~ c n o ,  p a e n o M e p H o  p a c n p e A e n e H H o e  B M H -  

T e p e a n e  / 0 , 1 / ,  A ( ; )  = N ~ ( ; )  at / A  , N - Y M C ~ O  A e o r a ~ p o ,  o, - 
n o n H o e  c e v e H M e  B ~ ~ M M O A ~ ~ C T ~ M R  YacTMyb l  c RAPOM B Q ~ A Y X ~ ,  A  - e r o  
c p e A H e e  M a c c o e o e  Y M c n o ,  p  - n n o T H o c T b  a ~ ~ o c @ e p b ~ /  paena 

a  COS 8  
-. t = - I n  [ a + - :  l n t l ,  

COS 8  a X 
r A e  8  - y ron MemAy H a n p a e n e H M e M  ABMMeHMfl Y ~ C T M ~ ~ I  M B ~ P T W K ~ ~ ~ O .  

B p e ~ f l  MM3HM KaMfl0k H e ~ T a 6 k l J I b H 0 k  YaCTklubl  O n p e A e f l f l e T C f l  3 K C n O -  

HeHuMaf lbHblM 3aKOHOM C YYeTOM PeJ l f l TMBMCTCKO~O CMaTMfl BpeMeHM.  

M C T O Y H M K ~ M M  H ~ ~ T P I I H O  C 3HePrMf lMM E v  (_ 1 r 3 8  RBn f lOTCf l  PaCnaAb l  

n-r C(V M C( -r e v  v C XOpOwO M3BeCTHblMI.1 aHanMTMYeCKMMM Bb lpaMe-  
6( e u 

HMRMM An f l  s e p o ~ ~ n o c ~ e k  d 3 w , ( E  , , E ,  , 8 ,  ) / d E , d Q  , r A e  E , =  
= E, ( E ,  . B ,  ) M d3w6(  ( E ~  , E , , B , )  / ~ E , ~ I o ,  , r A e  3nepr.R H e k r p M H o  

M Y r O n  e r 0  BblJ leTa 8 ,  - He3aBMCMMble BeJlMYMHbl, O rpaHMYeHHb le  nMWb 

B ~ K O H O M  c o x p a H e H m  a ~ e p r ~ ~ - w ~ n y n b c a  

E , ( E ~ / ~ , - \ / ( E ~ / ~ , ) ~ - ~ C O S B , )  5 m u .  /2 /  

/mu  - M a c c a  p a c n a A a o q e r o c f l  ~ o o n a / .  B o 6 n a c ~ ~  6 o n b w ~ x  3 H e p r M k  

AaOT  B K n a A  ABYX-  M T p e x v a c T w v H b l e  p a c n a A u  K - M ~ ~ O H O B ,  An f l  B e p o f l T  

H O C T ~ ~  KOTOP~ IX  T a K m e  M B B ~ C T H ~ I  ~ H ~ ~ M T M Y ~ C K M ~  BblpameHMfl. 

E V  d  W  
E v  m a x  

dw ]-I = E ,  r ~ E , - - - - I  r d ~ , -  

E v  ,in 
d E v  E v  m i n  d E v  

rae ( - p a e H o M e p n o  p a c n p e A e n e H H o e  e M H T e p e a n e  / O ,  1 /  c n y q a k -  

H o e  Y M C ~ O .  

O ~ M C ~ H H ~ R  M o A e n b  M e m a R A e p n o r o  K a c K a A a  c p o m A e H M e n  H ~ ~ T P M H O  

M ~ H T M H ~ ~ T P M H O  C o c T a s n e H a  H a  ~ 3 b 1 ~ e  OOPTPAH, s a ~ ~ ~ a e ~  o ~ o n o  



PMc .  C y M M a p ~ b l e  3 H e p r e T M -  

s e C K M e  C n e K T p b I  H ~ ~ ~ T ~ M H O  

M  ~ H T M H ~ ~ ~ T P M H O .  U ~ T P M X O B ~ I ~ ?  

JlMHMM - A ~ H H ~ I ~ ' ~ '  , UTpMX-  

n Y H K T M p H a R  K p M B a R  - p a C -  

q e T H b l e  ~ a ~ ~ b l e " '  . 3 ~ a s ~ a -  
MM 0 M  A H a H e C e H b l  A a H H b l e  

M3 p a 6 0 ~  15' n /2', C O O T -  

B e T C T B e H H O .  C I I J I O U I H ~ I ~  KpM-  

BbIe  - H a U M  D a H H b I e .  Bce 
C n e K T p b I  y C p e A H e H b 1  no 6 .  

260 ~ ~ n o 6 a f i ~  naMRTM M 3a- 
A ~ ~ C T B O B ~ H ~  Ha 3BM . 
EC-1061 . BXOAH~IMM AaHHbl- 
MU RBnReTCR CneKTp KOCMM- 

YecKnx qacTMu /a y c n o e ~ -  
RX " C ~ O K O ~ ~ H O ~ O  C o n ~ u a "  
OH He T B K O ~ ~ ,  KaK AJlR Con- 

--HeYH0fi B C ~ ~ ~ I L I I K M / .  B 3aBMCHMOCTM OT K O H K P ~ T H O ~ ~  3aAaYM T P ~ ~ ~ ~ T C R  

TaKKe CneqM@MqMpOBaTb 6 n o ~  BblAaqM K O H ~ ' ~ H O ~ ~  MH@OPMauMM. PacYeT 
TblCRYM MeMbRAePHblX KaCKaAOB 3aHMMaeT - 4 0  MMHYT / ~ e  CYMTaR 3a- 
BMCRqerO OT K O H K P ~ T H O ~ ~  3aAaqM BpeMeHM Ha CTaTMCTMYeCKYO o6pa- 
~ O T K Y  M rpa@MqeCK~e n PeACTaBJleHMe PaCYeTHblX A ~ H H ~ I X / .  

B ~ a 6 n ~ u e  npnseAeHb1 paccqMTaHHue aHepreTMuecKMe cneKTpu 
H ~ ~ ~ T P M H O  M ~ H T M H ~ ~ ~ T P M H O  YpOBHR MOpR, UlMpOTbl X =  50' M YCJlO- 

B ~ f i  " C ~ ~ O K O ~ ~ H O ~ O  CoJlHua". CneKTp nepBMqHblX KOCMMYeCKMX nPOTOHOB 
npOMHTerpMpOBaH no e e p x ~ e k  noJlyC@epe. Ha PMCYHKe HaUM CneKTpbl 
CpaBHMBaOTCfl C pe3yJlbTaTaMM pacqeToB ApyrMX aBTOpOB. KaK BMA- 

HO, MMeeT MeCTO BnOJlHe YAOBJleTBOPMTeJlbHOe COrJlaCMe. 
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