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npw nepexone OT Teoplvl rcsarrToB marrrta I? 3iir1111~cCf~a K K B ~ H T O B O ~ ?  

MeXaHIlKe Ae ~po~~m-~eii3err6cpra-Eop~a-Ulpe~1~1rrrcpa-~pa~a 60JIbmyB PO- 
cnrparra ajr,ila6a~wsec~an rwno~esa  n. 3perraec~a (I913 r. ) : Bcmoe onpene- 
JIeHHOe C T09ICI.I 3peHilR I C ~ B I ~ T O B O ~ ~  TeOpilil COCTOAHMe A e p e X O ~ T  npM WMa- 

6a~MsecKOM M3MetIeHMM IIapaMeTpOB CHCTellbl CHOBa B Onpe~eneHHOe CocTOfi- 

Hile C TeMM )Re KBaHTOBHMM 'IMCTIaMLI, XOTOpWe, TaICID.4 06pa30M, nRIImTCR 

~ M a 6 a ~ i l s e c I c w  ilHnapnatrTaur. B pmcax r c ~ a ~ r ~ o n o i i  MexasrnIcil mila6a~Mse- 

BOJlHOBaR I $ ~ H K I ~ ~ ~ $ I  CWCTeMbI IlpM rlM1UIMseCKOM il3MeHelIIfil lIapaM€?TpOB B 06- 

qeM cJrysae npil06pe~ae.r Q~aso~dr MHOWITCJI~ ,  c o n e p ~ a ~ ~ t i  ItpoMe TpMBMaJIb- 

rrott ( nma~~ . l s ec~co l i )  errle il nononrrsrTenbHyx, TononorIlsecKyro ga3y. E.Ca4t- 

c ~ c T o ~ L H ~  CCI.ITeMhl PaCCMaTPIlnaeTCSl I B K  PaCCJIOeHile HaH npOCTpaIICTDOM 

~rJ"4efi ( ~ K R H B ; ~ ~ I ~ H T H H X  HJIaCCOD C O C T O ~ L H F H W ~ ~ ,  OTJIM'IRBII[ilXCfI aa30fi).  TO PaC- 

cJloeme MMeeT ecTecTRerrlryro c n n z i ~ o c ~ h ,  ~ c o ~ o p a ~  onpenenHeTcR ycnosneM 
napmenbHoro nepeHoca: I ~ ~ M ~ H ~ I I M ~  nercTopn CocToRHiln d lp opToroaw-  

HO 'f' : 

(I 
13 PfUIe CJIyVaeB Cnn3rfOCTb IICTpllnif?lJIblIa, T.e. ee ICplfBM3Ha OTJIilnHa OT 

rrynn. n o a ~ u h y  cornaclro ( I  ) n pesynbTaTe ~rrvrilsecrcoii snoJuortaM clrcTeMtr 

(B03Br)aTa Ha MCXOnl1Hfi JIY'I) K O l I e s H O e  COCTOfIlIlle OTJIilUaeTCR OT HaWJIbHO- 

r o  ~ O ~ O J I ~ I I I T ~ J I ~ ~ I O ~ ~  T U ~ O ~ O ~ I ~ ~ C C I C O ~ ~  (I.asoii, PRBIIOW 1.1 Terpary OT KPMBM~HH.  

Cneiwn~wii r u m  61ln cnennir Q . D m s e r ( o ~  11 6.3J5/, I I O K ~ ~ ~ B U I I Z M I I , K ~ K  

IlpM OnMCWIIil n~r136a~l1~rccrtoii 3nOJIlOlMI.r IlpOCThIX LUIHaMM'IeCUX CMCTeM 

~ o s r r i l ~ a m  ~ e a 6 e n e s ~  rtmrrbponosrt~e nonn, 0606u1a10qne BeKTopH~fl noTeH- 
rurarr, ~senetrrtril Lcpplr. G o p ~  r1 &o~c  ~ o ~ a s a r r ~  amra6aT~sec~ym Teo- 

peiw npa YQTOBXX, qTO CiIeKTp I'EiMiWIbTOHllaHa 3BOJEDJIOHB- 

* )  norypofi~ee o anb1a6a~rrsecrc~x TBX 3pelraec~a a ax p o m  e paa- 
s1rTMH ICDBHTOBHX npeAc~nwrerr~di CM. . 



, B c~oef i  p a b o ~ e / l /  Eoprr ti @OK, peium ypaBHeHae Npem~repa 

B IIpeJlIIOJIOleHHII, YTO CneKTp tj/t) He BHp0)WeH. @33H @yHKm 
JlJM YIIpOUeHEuI BHWcJIeHM 6WIM BH6paHH T a K ,  TTO BUnOJIHReTCR YCJIOBHe 

(%, 4, ) = D .  (4 1 ! 
Aanee E o p ~  M @OK npencTaBm peMeHme ypaBHeHm Npenmrepa 

M3 y P a B ~ e ~ a  ( 6 )  cnenyeT, s ~ o  B wa6aTarecKoMDnpenene Bce emsmurtr B CI OCT~TCfi HeH3MeHHmv T* e. @YHw. q n  ( b l e d p  Ci /. &(&)& ) 
y.llOBJIeTBOpRmT ypaBHeHIlxn u~~C!~IEIHTC!~~*). Ta.ICm odpasoM, E o p ~  H ~ O K  nOKa-  

3=, UTO H3MeHeHMe @a3H C O ~ C T B ~ H I I O ~  @YHWIIH (Pn (f) FaMIlJIbTOHHaHa 

H(i ) ( n o n o m m e e  nmaMuuecKy. m3y  - i 2 g,, (+ ) d t I 
onpeneJIReTcR ycxomeM (41, c o s n a a m  c npaawroM naparurarrbHoro ne- 
DeHoca (I) . 
') Eonee nomo6~2ni nepec~as pa60Tar/1/ CM. Bh16/. 

A0 CHX n0p hQl He KOHKPeTH3HpOBaJIU 3aBIICHMOCTb raMWETOHllaHa 

OT BpeMeHH. E Y A ~ M  CsHTaTB Tenepb, CJIeWR EeppH, UTO raMKnbTOHllt31 3a- 

s m n T  oT ~ a 6 0 p a  napaMeTpoa 3 : 3 1 { ,  an , .. . 2"', K W ~  as KOTOPHX 

H3MeHReTCR BO BPeMeHH. P~CCMOTPEIM 6 a 3 M c ~ d  H ~ ~ O P  O P T O H O P ~ O ~ H h l X  

BOJIHOBHX @YHKII&~ y,, (2 ) ; OnpeAemewx 



3necb ~w : Td&/a 2 - ?A; /a A * - " ~ e ~ s o p  ~a.m~poeousoro =omw : 
J s ' ' ~  - 3 J e M e H T  ~ O B e P X H O C T I I ,  O X B ~ ~ ~ H H O ~ ~  KOHTYPOM C . 

H o K ~ ~ ~ T ~ J I ~ c T B o  m a d a ~ m e c ~ o t  T e o p e m  E o p ~ a 4 o ~ a  nemo p a c n p o c T p a -  

HReTCR M H a  CJ IYPB~~ B L I p O ~ e l I m X  CMCTeM. B B ~ A ~ M  AOIIOJIHIHHTeJIbHHe KBaHTO- 

B H ~  n ~ c ~ ~ a  2 , ~ i y ~ e p y l o u l ~ e  COCTO BHpOmeHHOFO YPOBHR 

~HBPI 'MM * . Xax n o ~ a 3 a ~ 1  @OK / ~ ~ o E ~ o p m p o m H m e  c o d c ~ ~ e ~ m e  
(Pna ~ c e r n a  ~ o m o  IIOH'IMHIIT~ YCJIOBW, 0 6 0 6 q w e ~ y  n p a ~ m o  na- 

pameamoro nepeFroca ( 4  1: 

c .?ha, 4~6) = 0 (I6 
nps m d b u r  d M i . C o d ~ n o n e H s e  yCTIOBMFI (16) IIPHBOAKT K TOMY, YTO npa 
a . I W a d a ~ l a ~ e c K 0 f i  ~ B O J W I ~ I ~ ~  C O ~ C T B ~ H F I H ~  $YHKUJIH 

4 

(+I e ~ p  c..J E* (8) d+ ) (17) 

B H a c s m e e  B p e M  meescn 28igepa~ypa, OTHO mama K @a- 
se Eepps M ee ~eadenesm ododue . B p a e  p a d 0 ~  % ,IS- 15 / 
CHRPO OFPaHK¶eHII~ ,  CBR3EiFiHOe C ~ P L I ~ ~ ~ T ~ ~ ~ H O C T ~ H ]  3 B O ~ M  CIICTeMbt. 60- 
nee TOI'O, BOBCe H e  O d R 3 a T e J I b H 0  T p e 6 0 ~ a T b  OT 3BOJIMqEIH YHHTapH CTH 

COXpaHeHER HOPMhl, WM U H ~ Y H O C T H  - B O 3 B p a T a  H a  IICXOAH& J I O  
914 ,I</ 

B 3TOM odaope MH OFpaHMYMBaeMCR PaCCMOTPeHIleM qElIVMYeCKMX 3 ~ 0 J I M q M f i  

c s c T e m ,  K o T o p H e  IIOBBOJIRXYP A a T b  n p o c T o e  s H a r n m a e  r e o M e T p H n e c K o e  

n p e A c T a m e H a e  o cpase Eeppa H a  n p a M e p e  o n T s n e c K M x  ~ O ~ J ~ I M ~ ~ ~ H O H H H X  BKC- 

nepEZTjleHTOB C npIlMeHeHUeM BOJIOKOHHNX CBeTOBOAOB M J a 3 e p H b l X  l U l T e f i e p 0 -  

MBTPOB. 

lTOJrcrps3aUlk3 8neKTPOMarHMTHOM BOJIHbl B C p e H e  C MeHJreHHO M e H w H M C R  

n o m s a ~ e n e ~  n p e n o m e a w i , ~ o c x o ~ ~  K p a d o ~ e  C.M.PblT0Ba 

BOJIHOBO~~ K I ' ~ O M ~ T P E I V ~ C K O ~ ~  O ~ ~ T E I K ~ " .  B ~ ~ I I o J I H ~ H H o ~ ~  B I938 
C.M.PHTOB n o ~ a a a ,  s ~ o  AJH q n a  c s e T a ,  mewera Q O ~ ~ H ~ ~ J I O C K O ~ ~  Kpn- 

B ~ f i ,  I I P O U C X O ~ T  llOBOPOT BBKTOJOB A .$ , A OTHOCHTeJIbHO 

e C T e C T B e H H O r 0  T p e X F p a H H H K a  k , a, , ~ d p a 3 0 ~ a ~ ~ o r o  B e K T O p W  

K a c a T e J I b ~ o f i  k4 , HOpMaJM 2 M ~ H H O P M ~ R E P  K A C K P M B J I e H H O ~  WqY: 

IIpsne~ n p o ~ a ~ o ~ ~ ~ a ~  yrna n o B o p o T a  W no m H H e  mrs s p a B H a  K p y n e -  

HMk3 KPIIBOfi 

~ m e  - p-c xpynemrr q n a .  
3 ~ a  c p o p ~ y n a  ~ l s s e c ~ ~ a  ~ a g  " s a x o ~  P a ~ o n a  "/I7/ M .ox,, d ~ ~ b  nonyne- 



F A e  R M T - P ~ ~ ~ c H  KPMBS3HH II K P P e H M f f  JIYVa, ~ ~ U O , I I , H M  K @pMyl le  (25 1. 
K ~ K  d w o  o T M e v e H o  B nocnemmelt p a d o ~ e  ~ . ~ . ~ i 1 m m p C K o r d I 8 . / ,  

XOTX P R O B e H H a R  C K O P O C T ~ .  T p e x r p m m m  g' , 3 M I: H a n p a a T I e H a  B c e r -  

na nePneHDIcyJuIpH0 JIYPY H,  CIIeAOBaTeJLbHO, HHKaKOrO B P W e H l W  BeKTOpOB 

nom B o K p y r  m a  H e  n p o n c x o m T ,  rvroc~oc~b n o ~ r r r p ~ 3 w ~  H e   dyne^ B od- 
nleM c m a e  ~os~paula~bca K C B o e w  H C X O ~ O M Y  n O n m e H m  B C R K ~  pas, K o r -  

na x a c a T e n a H a R i n y u a  c o s n a H a e T  co CBOHM M C X O ~ H M  HanpaBJleHMeM,  T ~ I ~ K B K  

O C b  B P U e H M R  d BCB BpeMR M3MeHIIeT CBOK) O P M e H T W K ]  B I I p O C T p H C T B e ,  

e c w  JIY~I o d n a a e ~  K p y 4 e H l i e M  . P a d o ~ a  B . B . B I I w m p c ~ o m .  "0 B p q e H M n  
rUrOCKOCTH nOJISIpI13aLSE[M B MCKPHaTIeHHOM CBeTOBOM .llyYeW d w a  B b m O m e H a  

B I941 H IIpaITMYeCKJr O C T a J l a C b  H e K 3 B e c T H o # .  O m a I 0  PrMeHHO B Hefi 
H a  OCHOBe " ~ B K o H ~  PHTOB~" 6w n p e A C K a 3 m  r J I ~ b a ~ ~ b ~ b l #  ( T O ~ O J I O ~ A ~ ~ C K ~  

3 Q 1 2 2 ~ ~ :  yron n o B o p o T a  @ m o c K o c T n  ~ O ~ M ~ W E I  c s e T o B o r o  ma, n y ~ b  
KOTOpOI'O B OnTMYeCKM H~OA)IOPOLLHO# C p e n e  l T p e A C T a m e T  C O ~ O #  H e m O C K D  

~ p a ~ y l o ,  p a s e H  M H T e r p m y  OT rayccosott KPHBI~BHU no odnac~rr, o r p a H H s e e -  

A HOB KOHTYPOM C , KOTOPL~! n p o u e p w m a e T  K o H e u  s e K T o p a  k 
H a  enMHMu- 

~ o f i  @epe. Yror @ p a n e H  T e n e c H o n l g  PJIY R , s a m s e ~ ~ o ~ y  BWT- 
pn K o H y c a ,  O n u c u s a e M o r o  s e K T o p o M  ji? ; 3 ~ a x  yrna @ o n p e n e m e T c f i  Ha- 

q m e H u e M  odxona T e n e c H o r o  yrm 

(31 1 

C @i30f! Eeppu &JW C ~ I J ~ ~ N I ~ K H X @ O T O H O B ,  3 nepHhIeHTaJIbH0 0 d ~ a p y X e l r ~ 0 8  

1 B H e n a B H l a  3 K C n e p M M e H T a  l ' o h w ~ a  ll UaO/"' B CnMpaJIbHO M3OI'HyTHX OnTH- 

necmx c n e T o a o n a x .  E m  JIYY n p e n c T a m e T  cod02 IUIOCKYX~ K P M B ~ ,  TO 
I 

@= 0 , M Q M  B03Bpall(eHMM .llyYa K MCXOmOMy HaIIpaRlIeHMD BeKTOpH n0JM 
I npm- npemee n o n o x e H n e .  Yrw Melqqy  3 ~ 1 e ~ ~ p a u e c m  n o n e M  a K a c a -  
I T e m ~ o #  IIJIOCKOCTbK, d y n e T  B  TOM cJrysae C O X ~ ~ H R T ~ C I I  BAOJI~  B c e r o  W Y a ,  

T ~ E  K ~ K  K p n s m  f' npr  aTOM c o s n a a e T  c r eonc3~uec~o t i  m n e #  - ~ r o #  
I 

60JIbUI0r0 K p y r a ,  n e w e r 0  B IUIOCKOCTH ma.. .  
Ecm n r c a ~ e n b ~ t r e  K B ~ , a ¶ a ~ b ~ f o f i  H K O H ~ W ~  T O ~ K ~ X  mem pas- 

I J U F H H e  HaI lpaBJIeHHfi ,  TO BeKTOPH e M X~ JLllfi 3THX T O P e K  JIe)KaT B pas- 
HHX NIOCKOCTRX,H COCTORHBR nOJI@K3aUMU H e  MOFyT CpaBHMBaTbCR HBIIOC- 

I PeACTBeHHO. ~enec00dpa3~0 YCJIOBElTbCfI IIPUBOL[MTb JIYY nPM C p a B H e H m  no- 
~mpa3aum H n p e m e M y  H m p a a n e H M l o  c n o ~ o q b ~ )  ILIIOCKO~~ KPMBOB KRII noc- 

I PeACTBOM OTpalReHEIR OT 3l.IEaJIbHOrO 3epKaiIa, H e  M3MeHfXKlUerO nOJHPM3tlIIHM. 

K ~ M B ~ R  f npa a ~ o ~  BBMKH~TCII ~ r o i t  doamoro K p y r a , M  yron 
~ O C K O C T H  I IOJLRPPI~~UW M o x e T   UTE. CHOM n o n y q e H  no Qoptqne @*A? . 
I I o n ~ b ~ q f I  MeTOHJlKa MClIOJIb3OBma B AaXbHeDhUHX ~ K C ~ ~ P H ~ I ~ H T F A X  9a0 M 

np./20/ H a  ~ o x n m a I M p o B a i H o M  m ~ e N e p o ~ e ~ p e  Maxaae~nepa. 
T m  o d p a s o ~ ,  nocne W T e n H o r o  nepepnsa m T e p e c  K Qa30~m M no- 

JmpM3aflMOHHHM CBOG~CTB~M MCKPKBeXHHblX CBBTOBLJX W ¶ K O B  BO3pOAEWICII B 

CBSZ3M C OTKPHTMeM T O ~ I O J I O ~ E I Z I ~ C K O ~  @ a 3 H  E e p p M  B KBEIHToBo~~ M e X m M K e ,  

pa3BHTMeM J I B ~ ~ P H o ~ ~  TeXHKKM M BOJIOKOHHO~~ OIITKKM. B p e 3 Y m T a T e  Y n a O C b  

M3MePPITb T O n O J I O r M Y e C ~  @a3y, lTpenCKa3aHKyro  B.B.Bnmmupcxm H a  OC- 

HOBe "3aXOHB P ~ ~ T o B ~ " .  

'3. B p W e ~ ~ l e  ILIIOCKOCTU n O J E p M 3 ~ M  M3JIYYeHW B 

CnHPaJIbHO M30rHYTOM BOJIOKOHHOM CBeTOBOAe 

yao M B ~ / Z I /  n p e m o w a  cnocod ~ i s ~ e p e ~ M l t  W ~ H  Eeppa no  me^- 
THBHo# O ~ T U Y ~ C K O #  BKTMBHOCTH, W ~ ~ H M W ~ #  Q M  QOXORL9eHMM J I M J ~ ~ ~ ~ H o  

n O J M p H 3 0 8 a H H O r O  C B e T a  Y e p e 3  C I I ~ ~ ~ ~ J I ~ H O - M ~ O ~ H ~ T U #  O A H O M O ~ O B ~ ~ #  BOJIOKOH- 

HKU c s e T o B o n .  Am m T e p n p e T a q m  ~ a d ~ n o n a e ~ o r o  a m e ~ ~ a  9ao M By nepao- 
HaqWIbHO MCnOJLb30BSLIIM aHaJIOTMX) M e w  W U a b a ~ m e C K m  H3MeHeHMeM BOJIHO- 

B O r O  B e K T O p a  QOTOHOB B CBeTOBOAe M Z J M ~ ~ ~ T I N ~ C K M M  M3MeHeHHeM M 

HOT0 nom, Aet tcTBy-mero  H a  cnm B rrpmepe, PaCCMOTPeHHOM F i e p p n  . 



r n e m  - coxpaHyancn n p o e w n  cmsa s a c T m  Ha.HanpameHMe mrHHT- 

Horo nom X ~ = H / H  ,R(C - ~enecHnn yrm, K O T ~ P ~  BeKTOp 44 
nposepsHsaeT H a  e ~ ~ H x F o f i  a e p e ,  npo6era  K O H T ~ ~  C . 

~ B O ~ U H H  ( ~ ~ O T O H O B  c onpeAeneHHoP cnMpmbsocTbx, onHcnsaeTcn ypan- 
HeHMRMIl Maxcsema, KOTOpNe MOWT 6bl~b 3mCaWH B Bwe, aHLHBTIOrHWiOM 

(32 1%). B np~l~inrixe~m reoMeTpmec~ofi o n T m  mmoroM seKTopa 4.' rn 
@OTOHOB RFUIReTCH KaCa~eJIb~hlfi BeKTOp K JrYv CBeTa k4= k+/k 
r e  k* - B O J I H O B O ~  BeKTOp @ O T O H ~ .  n y c ~ b  BOJIHOBO~ BeKTOp k* B MOMeHT8 

BpeMeHH f* 0 HanpaEUIeH no OCM 3 , a BeKTOP JIKHefiHofl nOJLRpK3~MEI 
(o)=$ HanpameH no OCH 

6 )  B ~ c n e p m e ~ ~  TomTa H Uao / I9  / 
~ K c I I ~ ~ M M ~ H T  no np0BepKe COOTHOUleHKf3 (34) 6~ pemM30Ba no 

cxeMe, aao6paxe~~of i  H a  pac. I . CBe~0D0.4 noMeuiaeTcn A J I ~  perrbme- 

vHe,~e 
LASER 

P~c .1 .  Cxetm Y C T ~ O B K H  T o M ~ ~ T ~  H Uao 
A - de -Me - naaep ; P, , P, - n0JIRpM3aTOpH8 F - omoMonos& 
BOJIOKOHHH# CBeTOBQq, H B M O T ~ H H ~  Ha W H ~ .  

lIapaMe~pn y c ~ a s o a w  : 



HWI TOPCMOHHMX H;lIlp~)l[ei~Mjf B T ~ @ I O H O B ~  T P Y ~ K Y  T a K ,  qTO. 0 F O  B ~ O A H O ~  

KOHeu MOXeT C B O ~ O A H O  BpalUaTbCR li HaMaTKBaeTCR H a  I T O B e p ~ O C T h  IZELTIWAPa 
m u ~ o t i  7 a p a H E l y c a  r B sune BET= cnupam (pat. 1 1. HarrpaB-  

JIeHKR p a C n p O C T p a H e H W  H3JIYqeHm H a  BXOAe U BHXOAe CBeTOBOJKi B YCTa- 

HOBKe COBrIaHaK)T, YTO, 0 6 e ~ n e r 1 M E i e ~  3 a k W l y T O C T b  KOHTYpa C , OIIKCMBB- 

e M O r 0  BeKTOpOM . 
B nep~ott  cepxn o n n T o B  c n ~ ~ p a n h  p a B H o M e p H a R ,  ~ . e .  ee K O H T ~ P  H a  pas- 

sepme wm,upa (pnc2a ) n p e A c T a m e T  co60t . D , K a ~ H U b  n p m o y r o n b H m .  

B a p s m ~  T e n e c H o r o  yrna, o n s c n s a e M o r o  s e I c T o p o M  k aa OAHH o b o p o ~ ,  no- 
c T s r a e T c R  H ~ M ~ H ~ H R ~ M  NU~HH a pawyca r w s m a ,  n p a v e M  m H a  

CBeTOBOAa 4 = qp2-t ( ~ r ) '  O C T a e T C R  H ~ H ~ M ~ H H o ~ .  n p e n c ~ a 3 M ~ a e M H f i  TeO-  

p s e t  n o n o n ~ ~ ~ e n a m t t  yron n o B o p o T a  mocrcoc~n I I O J ~ ~ I I ~ ~ E I E I  p a B e H  B ~ T O M  

cJrysae @- Q0 = ;r 38 ( y -  P h ) .  
BO B T O P O ~ ~  C T W H  O m T O B  lTPM @HKCIIPOE!~LHHO~ m H e  BOZOKHa K 

pamepax u u n u H m a  P M r H C I I O W ~ ~ ~ T C R  H e p a B H o M e p m e  cnxpam pasnsn- 
HOB @pm, M O A ~ A U ~ O ~ H O B  ~a ~ o m h m e p e .  Tenec~utt yran,  onucn- 

JS 
K a K  B m o  a3 psc. 26 : ~(@)-ac( f  Cr =), q T 0  n o 3 s o m e T  pac- 
C ¶ M T ~ T ~ ~ ( C ) I I ~ U  H B B ~ C T H O A  3aBMCElhlOCTII P(Y') , KOTOpaR 3 a e T C R  B 

B a n e  CyMM Pa3JIUVHOrO 'XHCTIa I'aPMOHAK. -OR ~ a K O f i  BBBMCHMOCTK COOT- 

s e T c T B y e T  B ~ M K H Y T ~ R  K P U B ~ R  C , o x s a T n s a r o u I a s  ~ e a e c H n t  yron R , ons- 
C b l B a e ~ n f l  BeKTOPOM k4 H a  e a M H l l W O a  a e p e  ( ~ H c .  3 1. P ~ B H O M ~ ~ H O ~ ~  C n H p a -  

JIH COOTBeTCTByeT OHPYXHOCTb C . ~ I O C K I ~ M  KOHTYPaM CBeTOBOAa O T B e W -  

e~ n s I u K e H a e  no a m a ~ o p y  caepu; onscasaetmtt nps ~ T O M  B e K T o p o M  k4~enec-  
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~ a r n m o #  m T e p n p e T w a  @ H H B M ~ H T ~ R ~ ~ X  r e o M e T p M y e c m x  a c n e K T o B  Tea- 
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BeHHO ABJT BOIIpOCOB: HOBI13Hbl % X @ ~ K T ~  II nPaBOMePHOCTM er0 KB~HTOBOB 
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m T a  M qao H a  k'-@epe o c T a e T c R  nps 3 ~ 0 ~  crrpasemxsm, n o c K o m l c y  r r p ~  
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HOjBe M a C C H W C K U X  Q ~ B H ~ H M  Ma~csenna. B OTJIMsMe OT PaCCMOTpeHKHX BH- 
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POB C O C T O R H ~ ~  I I O J L U ~ E I ~ ~ L T I I M  c B e T @  H a  @epe I I y a x K a p e .  C y s e T o P 4  T o r o ,  
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(CM. p I I c . 1 1 )  COOTBeTCTB e T  YFJry n 0 B O p O T a  rrJrOCKOCTM lTOJXQM3arSlul B pe- 9 

&IIbHOM KPOCTPaHCTBe , LZIMJIIiUeCKaR TOlIOJIOrMgeCKaR @a38 ZIaAaeTCR, 

K ~ K  H m~ cmopaoro n p e n c T a a r r e H m  rpyrrna s p a q e H l l l i ,  n o n o a m o f t  T e n e c -  

H o r n  yma 2, T e e .  aenmmok R/ . Y A O ~ C T B O  ~ a x o ~  n a p a u e T p m m a  

O u e B w o ,  IIOCKOJTbKy snecb am onacaxm coc~ommi4 n p a B o t t  H n e ~ o t  no- 
ncrpssanmi4 ~ p e d y e ~ c ~  oma K a p T a ,  T o r n a  K ~ K  m n a p a ~ e ~ p ~ 3 ~ ~  @ e p ~  
HEurpaBJIeHf l  BOJIHOBOro B e K T O p a  k3 (CM. psc , d l ,  C B R ~ B H H O ~  C ~ e ~ a o p ~ m  
n p e n c T a a n e s a e r  yymm spru4eHirR B p e m s o M  13, H e o d x o m h a  r cnoaro-  
B a T b  n B e  KapTHW , 

' ) n a p m e T p n r a ~ m  H a  @epe N y m K a p e  o ~ a 3 n e a e ~ c ~  nonesaot H e  TOJGKO 

ITpH PaCCMOTpeHUM OIITKYeCKMX RBJIeHLltf. Ee, B qaCTHOCTM, M O W 0  HCnOJIb- 

~ O B ~ T L  H am peuteam K w T o e o M e x m M u e c K a x  muas paccemm B c c a T e -  

Me H e c K o a K M x  s a c T m  B pawax a~aa6a~~sec rco ro  nonxona, C M . ,  ~anpx-  
M e P ,  /43/. 



Pm- 
P a c c ~ o ~ p m  ~omyp APBA (pncJ1). h.P n 3 0 6 p m e T  a 3 ~ e ~ e ~ n e  n o W K -  

3BC[BH C B e T a ,  B H a g a J I e  JIEHefiHCJ l T O J L R P 1 1 3 0 ~ H O r 0  BAOJIb OCU % , Q E l  W O -  

X w e H H u  P e p 3  YeTBepTbBOJIHOBylo ILJI~CTHHK~QW~ ( P H C ~  1, OCb KOTO- 

pofi o p a r e H T w o m a  non y r n o M  45' K ocn x . ~ ~ ~ c T E H N ~  nepeaonm caer 
B COCTOIIHHe lIpaBO# I ~ I ~ P K Y J I K ~ H O ~ ~  IIOJI@I13EUKH % . PB COOTBeTCTBYeT q 0 -  

XOlrtqeHUKl WIIywa Y e p e 3  BTOpf l  geTBePTbBOJIHOBfl  I L n a C T m K Y  Q bd P2 , OCb 

~ o ~ o p o f i  p a c n o x o x e H a  non y r n o M  ( d  -90°)/2 K ocn x . 3 ~ a  n r r a c T a m  ne- 
pesomr r t y s o ~  B C o c T o m i a e  B c n m e f i ~ o f i  n 0 ~ 1 ~ ~ p e 3 w e f i  noa y m o ~  4 2  
K O C H S  . 01 T 0 9 M  B COCTOmiRHEIe I I O J I R p B B W H  B O 3 B P W B e T C R  OHOBa K 

T o s K e  A c noMoqbro  o n T a v e c m  ~ K T H B H O ~ R  cpem ~ m e w e f i  TOJII~IEIHH. APy- 
rax a o 3 ~ o w o c ~ a  - I I P O ~ ~ C T E T ~  l ~ y r ~  vepes nompow (nmePi~artt no~wpnsa- 
T O P ) ,  OCb KOTOPOI'O H W O H B H B  OTHOCIlTeWHO OCElX . ~ T I I  H B a  BapMENTa 

KaYeCTBeHHO p a 3 J M 9 H U :  BO BTOpOM IIJ'YOK C B e T a  n O A B e p I ' a e T a  " H e y H ~ ~ a p -  

HoMY" ripe 6pa30BaHHh3,  T.K. HHTeHCEIBHOCTb C B e T a  B 3TOM v a e  H e  COX- ? p E N R e ~ ~ k  . ~ ~ W H H O  3 T a  &IIbTePHaTIIBHaR nOCTBHOBKa pe&nE1308aHa B HaH- 

H ~ M ~ H ~ H H ~  noJIRps3ar [nn  npe 3ToM M o x e T  6 n ~ b  ama6a~mecm m H e a -  

A ~ l a d a ~ ~ ¶ e c K E o J l  B 3aBHCkIMOCTH O T  TOJIl4KHH IIOJIRPOIWa B OTHOLneHELPI K 

JJJIlGE BOJIFIH C B e T a .  B JlaHHOM 3KCnepHMeHTe H3MeHeHHe RancIeTCR B AO- 

c T a T o s H o f i  M e p e  ~ J $ I ~ ~ ~ T E ~ ~ ~ c K I ? M .  

HOM ~ K C I I ~ P I I M ~ H T ~ .  B m 6 0 ~  c J r y g a e  n y s o ~  c s e T a  B O ~ B P ~ I ~ ~ ~ T C R  c AOIIOJIHII- 

~ e n b ~ a f i  T O ~ ~ O J I O I ' H ~ ~ C K O ~ ~  @30#, KOTOPaR P a B H R e T C R  nOJIOBWle UeHTPaJIbHO- 

ro T e s e c H o r o  yr.na, o n a p w e r o c R  H a  KOHTD APB, T . e .  4/2 .  OH^ BOBHA- 

K a e T  B nonoJIHeHHe K 60~161uofi no semgwe ~ m a ~ a r e c ~ o i i  cpaae, KOTOP~R.  

B 0 3 H m e T  H a  B C e X  CTaffHRX lTpOXOl1CqeHKR C B e T a .  K ~ K  yIEl3UIM E H T T ~ ~  M 

Jadbepc, a T a m e  Eeppn, c m e c T B o B a H M e  a ~ o i i  nowrqymureii sacm @asn 
s a ~ p y n c l ~ e ~  s i s M e p e H n e  ee n o n o m a ~ e n ~ o f i  T o n o n o r a g e c ~ o f t  COCTaBJImOu(efi, 

O A H ~ K O  senmmofi, ~ o ~ o p y m  ~oiitno YJIOBMT~ c ~ O M O U ~ X )  nasep~oro m T e p -  

@ e p o ~ e ~ p a ,  aIvIs reTccr  M ~ M ~ H ~ H I E  T o s r o n o r a s e c ~ o f i  @an n p ~  M e m e H H o M  npe- 
o b p a 3 0 ~ a ~ m  KOHTYPa APBA H APCA. OHO O c m e c T m e T c R  B p e 3 y m ~ a ~ e  no- 
BOpOTa lWIaCTvMKEl a ~ p c ?  H a  YrOJI @ Q U  HeIIpeptrBHOM K O H T p W e  mJrrwhl 

OllTKYeCKOm m T I l  I I H T ~ ~ @ ~ P O M ~ T P O M .  ~ P H  3TOM, OAHaKO, HaAO 6 ~ ~ b  y B e p e H -  

HbIM, rITO H e  ITpOlfCXOPEIT H3MeHeHHR A M H W S ~ C K O ~ ~  @3bl lTpH nOBOpOTe mac- 

~ y ~ l r  
QwP2 . 3 ~ o  H e f i c T s n ~ e n ~ a  cnpasemmo npa crepymm y c n o B a r r x :  

( r KOHTYPH H a  a e p e  nyamape EoJleroT @opw, n o x a 3 a ~ ~ y r o  H a  psc.11, 
T.e.  ~ r y s  c s e T a  B W O ~ T  n3 A a B O ~ B P W ~ ~ T C R  ~ a 3 a ;  ( f i )  n n a c T a H a ,  ocy- 
q e c T m m q m  nOBOpOTtr m a  o n T m e c K a  omopoma a m e e T  n a p a J L l r e m H n e  

rpam;  a ( i i i  ) O C ~  n o B o p o T a  c o s n w a e T  c H a r r p a m e s H e M  naaepaoro rrywa. 
I I p o s e p ~  B m o m e H m  y c n o a ~  ( i i )  H ( i i i )  O c m e c T a n c I e T c f i  c no- 

MOQbK) KOHTPOJIbHOI'O 3KClTePI?MeHTa, B KOTOPOM Q wp'f OTCYTCTBYeT , a 
Q W P ~  n O B O p a g H M e T C R  B TOM xe m a n a 3 o H e  y r n O B ,  s T 0  a B OCHOBHOM 

3 K c n e p a M e H T e .  Kax n o ~ a 3 n ~ a e ~  m m 3  3 ~ 0 r o  a K c n e p a M e H T a ,  ecm  pa^ 

lWIaCTUHH QWPZ BblnOJIHmOTCR YCJIOBIlR ( i ;  ) II ( {ti), TO nOJIHOe H3MeHe- 

H a e  @sn + npa n o B o p o T e  oca m a c T r r t i u  H a  yroa p o n p e x e m e T c R  a3 
C ~ ~ T H O L ~ ~ H K R  -&J + = $  , m y  &, O T B e q a e T  CJIy¶al), KOFAa 6 b l c ~ p m  

ocb c o ~ n w a e  c ~ a r r p a ~ ~ ~ e ~ u e ~  nmeliso# nonqa3ar[m nnaaaronlero 
m w  c s e T a .  KPEGB~R ~ ~ B B C H M O C T ~  CP OT p , o l T p e n e n R e u a R  s b n u e y ~ a 3 m w  

COOTHOmeHHeM, I?MeeT MKHHMyMH Q I I ~  3' II 180' MaKCHMyMH QllF =90° 
B 270' E CKMMeTpHWa OTHOCHTeJIbHO 3THX W T h I p e X  TQ¶eK. 0 6 0 3 H a ~ U M  Ye- 

pe3 OAMH a3 PTKX M a K C w O M  m . M K H W O B .  T o r n  e C n a  B H ~ P ~ T ~  m- 
a l T a 3 0 H  V J I O B  IIOBOPOTa @UP2 T W ,  Y T O P  13MeHReTCR O T / - @ L  A 0  

pl*+ q2 , TO MOIRHO O m a T b ,  ¶TO HIIXBKEIX-H3MeHeHa @ 3 ~  ~ T ~ E ~ ? O B O ~ O T ~ X  

H ~ ~ J I D J ~ ~ T ~ c R  H e  6yne.r. H y ~ r e B o t  p e 3 y n T a T ,  n 0 X y Y e H ~ b l f i  B 3TOM KOHTPOJIb- 

HOM a ~ c n e p m e ~ ~ e ,  ~ O B O P H T  o TOM, ~ I T O  YCJIOBBII (dl n ( i  i i )   mome em. 
Torna B OCHOBHOM a ~ c n e p m e ~ ~ e  MOJRHO M C ~ O J I ~ ~ O M T ~  TOT xe mana30~ y ~ -  
JIa n O B O p O T a ,  l I p J l B 0 m M  K tI3MeHeHIM) KOHTYPa OT hPBA K APCA (pace 11). 
Ha p 3 f c . U  AENa CXeMa ~ K c I I ~ ~ U M ~ H T ~ U I ~ H O ~  YCTaHOBKU. C T B H H ~ P T H H ~  JIa3ep- 

H H ~  E I H T ~ @ ~ ~ O M ~ T ~ ,  lTpeJJJ-Ia3HaseHHIJfl JLJE3 ~ p O W ~ f 3 H H O ~  M C I I O J E 3 O W M ,  

6w c n e r K a  M O ~ @ L ~ ~ J O W  B q e m  n a H H o r o  3 K c n e p m e H T a .  n p e ~ e n ~ o e  
paspeme~ae   TO TO npadopa 1/40 AJIMH BOJIHH. O n ~ ~ P e c ~ c a n  m a  n y T n  He- 



P E I c J ~ .  C X e m  3 ~ C n e p H M e H ~ l U I b H o a  YCTELHOBW /*/. M c n o n a o m c ~  ,m X- P W C T O T M  0JJ.HOMOHOBM h/e-xe 3 e e M a H 0 B ~ W #  Jra3ep (6328 1, 
n p I l  K3MePeHMEI PJIHHP OIITEIPeCKOI'O W T E l  B OJJ.HOM H 3  NIeg HHTep- 

$ e p O ~ e r p a  B O 3 H a K a e T  R3MeHeHEle @3H, KOTOpOe MOlKHO ~a6JWla~b 
KaK lfHTeI'paJI BpeMeHIl OT MTHOBeHHOI'O CABIIlX PBCTOTH A$ . 

H a X O X I W H U  nOJIHOrO M3MeHeHIIR @3H nPEIMeHKeTCR C'XeTYEIK, 

a H T e r p ~ y I o u l d 4  ~f . PB 5 - no~mpri3y1oull l l t  A e m T e n b .  nysm; . 
H. S. M I R R O R  - n o ~ 1 y 1 r p o 3 p a s ~ o e .  cepedpmoe a e p m o ;  

- N I ~ e # ~ b d t  IIOJLRPEl3aTOP (ITOJIR~OIIA), 

HW OT ~ f l 6 p a w 3  YCT~HOBKM) -KO n o B o p a s a B a n a c b  spy- H a  yron 8 . 
B CJIe-M MOMeHT BpeMeHH j2 NILIIaCTMHxa Q Y P P  B O 3 B p a 4 a J I a C b  H a 3 U  

B B c x o m o e  n o n o x e H n e .  Kax  TO c ~ a 3 n m o c b  H a  muwe o n T s n e c K o m  IIYTM, 

norcaaa~o H a  psc.13a. w H e c K o a K m  3 ~ a s e ~ d  p a  B =6O, 30'. 54'. 
P e s y n ~ a ~ t r  K o H T p o n H o r o  s ~ c n e p m e ~ ~ a  (be3 (PWPI ) PJIK T e x  xe y r n o ~  
nom3mu. H a  pnc. 136 . 

P~c.14 A e M O H C T p W y e T  KONIqeCTBeHHOe COFJXac!ae M e w  O l K I I A a e w  

3HaWHLWMH ~ononorasec~ofi @asti (cmour~ax m m )  a n 3 ~ e p e ~ d  3 ~ a ~ e -  
HEY(MEI ( KP~CTBKII) .  UIm, B OCHOBHOM, O n p e n e m e T c n  T e M n e p a T y p m m  K o n e -  

6 a H W  B J I ~ ~ O P ~ T O P E I M .  Paadpoc 3 K C n e p H M e H T ~ H a r x  TO¶eK OTHOCMTeJIbHO 

~ ~ R M O #  JUrHIlll YMeHbUaJICn, K O r A a  T e M n e p a T Y p a  C T ~ ~ ~ U I H ~ Q O B ~ J ~ ~ C ~ .  n p e A -  

CTaaTIeHHHe 3 A e C b  AZtHHHe lTOAy¶eHM B OnTIlMarraHHX yCJIOBWlx. 

B H a c T o m q e e  spew  TOT s ~ c n e p m e ~ ~ ,  ~ O - B J ~ ~ O M ~ ,  ~aadonee npmo 
AeMOHCTpllpyeT n p o R B n e H H e  T o I T o J I o ~ M ¶ ~ C K O ~ ~  @3bl ( ~ O B O ~ O T  Q W P 2  , BH3bl- 

s a e T  c n B I r r  a 3 0 6 p z ~ a ~ x u e ~  TOW H a  @epe nymmpe 1. 

M e p ,  Apo~on M A H ~ A  

Time - 
Pac.13. B~cneprn~e~~arrbme a a ~ a c m o c ~ a  m m t r  OIITBP~CKOM WTP OT B p e -  

MeHa m~ H e c K o a b K I u c  a H a s e ~ m  y m o ~  Q , O ~ O  H e a e H M e  H a  sep- 
TIIK~JI~HO# OCEl C O O T B ~ T C T B ~ ~ T  W T B e P T M  M H H H  BOJIHbl. A L I C K ~ ~ T -  
H d  UaI' no BpeMeHEl P a B e H  1/10 I'OPM30HTaJIbHOI'Q HeJIeHlLfX, COOT- 

BeTCTBylaqeI'O IIPklMePHO 20 CeK. 

a )  OCHOBHO~ 3KCnePIIMeHT, KOl?,ll,a B MOMeHT BpeMeHM f f W T -  

BepTbBOJfHOBUi NIaCTHHKa Q W P 2  IIOBOpasMBaeTCFi H a  y??W 
8 , a B MOMeHT i2 - H a  V O J I  - 8 . 

6)  KOHTPOJI~HJJ# 3KCnePKMeHT (be3 Q wP2 1, B KOTOPOM B MOMeH- 

TH BpeMeHM t j lf i2 s0TBepTbBOJIHOBaR ITJIaCTHIfKa Q W P 2  
n 0 B O p a W B a e T C K  H a  TOT X 0  C W ~  YI'OJI, KaK M B OCHQBHOM 

3KCnePHMeHTe. 
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nORRl leHHR 3 ~ 0 ~  @ a 3 ~ .  ~ ~ M ~ T J I M ,  o.$~Ko, YTO 3 B O m u O H E I p m  COCTOR- 

H H ~ M  3 A e C b  f f m e T C R  COCTOFfHMe nOJL%lH3aW¶H m, KOTOpOe H e  3 a B H C H T  

Q T  MHTeHCElBHOCl'M B J IMH~BHOM ClJQWae. n 0 3 ~ 0 M g  I I O T e P R  HHTeHCHBHOCTEI H a  

nompome, o n e s r n o ,  H H e  n o m a  C K ~ ~ H B ~ T ~ C R  H a  @OPMLQOWHH H ~ K  m- 
H m s e c x o t ,  T ~ K  H ~ o n o n o w s e c ~ o i  @as. 
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d ~ ~ b  OCJ'uleCTRlleHa H e  TOJIbICO C IIOMOll@Kl AHCKpeTHbIX OnTHYeCKI lX 3JIeMeH- 

TOB ( ~ ~ C T E I H K Z I  , ~ O J I R P O K ~ ~ ~ ) ,  HO n B pacnpe 
CHCTeMaX ( . c~IJ IoUIH~J~  '2peJJ.H). B YaCTHOCTH,  H3BeCTIIO 

M H P ~ J ~ O B ~ H H O B  npqeccnn ~mnrrca ~ O J I @ H ~  s e T a  B cpene L: IIeJIn-  

H ~ B H O C T ~ D  xeppoecxom T m a .  r app~cos  n q7'07 B n e p m e  yxa3a.m H a  

CBR% ~ T O ~ O  ~ e n m e i i ~ o r o  @ e x ~ a  c ~ononornsec~ofi  @son Eeppa. P~CCMOT- 
pm p a c n p o c T p a H e H H e  m T e H c m H o r o  H s J r y s e  n s  c am n T ~ l s e c x o P  nonhpxaa- 
weB B CPE?lIe C x~~J~o_BcKo~~ H e J M H e g H O C T b J  45 '. M~JIJ$HHo MeH 

U ( ~ ~ C R  EiMIJMTyna (r ,  2 ) ~ J I ~ K T P I I Y ~ C K O ~ O  IIOJIR 2 r Re (9fi3f))e 
Y ~ O R l l e T B O p J I e T  yKOpO¶eHHOMg BOJIHOBOMg YpaBHeHYM) 

( 46 ) n p e n c T a m e T .  codoii sac~Hnrti c~rynafi . y p a B H e H m  B B O ~ U M M ,  n p n Y e M  

z H r p a e T  p o n b  BpeMeHM. ECJW n p e ~ e d p e n b  n a p w n e i  H c q n T a T b  BO- 

TWIOClWh4M, T O  COOTBeTCTBy'KXJee ~ n A b d e p ~ 0 ~ 0  IIpOCTpaHCTBO w3 
e C T b  ~ T ~ O C T ~ F L H C T B O  Q" KOMllTIeKCHblX ABYXKOMlIOHeHTHHX BBKTOPOB,  O n P C P -  

W M X  COCTOKHMe IIOJIfQI13aL[WI B 3 J r y Y e H M .  EcJIll H a  BXOAe ( 7A ) IIOJIe 

C ~ J L ~ E I I T M ~ ~ c K o ~ ~  II0JIfQH3Fi4lefi 3 a H a T b  B B m e  

(47 1 
/ )  P e l u e H H e  Y p a B H e H M  ( 46 ) BH- 

m J 3  BPnHCJIeHHR 8 HYXHO 3 a M e T I I T b ,  YTO B A m H O M  C J I y Y a e  KOHTYp C , 
c o o ~ s e T c ~ ~ y m q M  p e l u e s m  ( 48 1, H a  a e p e  IIymxape n p e n c T a m s e T  c o d o ~  

2 oapyrwoc~s c n o c s o m H m  n o l r c r p m m  y r n o ~  8 -- oe , me MB.  = -z++~), 
OW n e p H O A  P e U I e H M  ( 48 ) C O O T B e T C T B y e T  O ~ X O A ~  @ e p H  n y i % ~ a p e  

no 3 ~ 0 i  OKPYXHOCTM. B p e a y m T a T e  B U Y H M ~ H H ~ ~  n o J r y v a e T c s  ( c  T Q Y H O C T ~ ~  

n o J r  1 , 

rne d(c)- ~ e n e c ~ d  yron, onpenemermi2 KPMBOB C ( c  y Y e T m  ~ B O G H O ~  

odxona a e p ~  1. P ~ ~ H O C T ~  He3aBHCHMO H ~ & ~ ~ H K ~ U C  dc ( 52 ) H d 
(51) ; C Y'leTOIil $ = d 6 d ~ / r /  M c o o ~ ~ o m e ~ k d i  ( 49 ), ( 50 ) , P a B H a  

( 53) 
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