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4YBCTB~TEnbHOCTb nETEKTOPA 

,i\nR n pl-1CMa r pae 1-1Ta 4 1-10HHO~ BOIlHbl VlcnOIlb 3yeTcR MeT OA na paMeT P I-1

4 eCI<OrO CME:! WI-1BClHI-tR BOIlH Ha aTOMax U\en04Hblx MeTiln n OB·' 1,21. B pe

3ynbT~Te 1<0repC I~THoro na p a Me T p Vl4e c Koro B 3a V1MOAe~CTB VlR r p aBVlTa

4V10HHO~ BonHW C 3Il CI< T pOMa rH I-tT H~MW BOnHa MI-1 HaKa 4 1<Vl O* I-1A aeTCR n o

T al< <Il0TOHOB C wrlian a co cne A YlOlljWM Vl n a paMeTpa MI-t ; t~OU\HOCTb Vl3nY4e

HVIR Pc = 2'10 I ~BT ; An WTe nbHOCTb VlMn ynb c a T = 10 - 6 c, A nVlHa 

BonH W A = 10 MI<M ; WWpl-tH a n ono~~ 4 a CTOT M3nY4eHl-tR 4 f = 108 r4i 

yrn oBaA pacxoAVlMOCTb ny4 1<a Cl1r HanbHoro 1-t 3nY 4 e H L1R 4n = 10-4 paA. 

Pe r l1CT p a41-1A CTOJlb c n a60ro Cl-t rH ana pewa CT CR C npVl Me HeH Vl eM 

re T CpOAI-1HIiOro cnoroGa p e r L1 CT p a4 L1 L1 CBe T a B L1H<IlpaKpa cH OM IMKI 
Al-tana30He. CYTb 'T~ro Me TOA a 3 aKn lO4aeT CR B c n eAYIOU\eM. A Ba on

TV14eCKI-tX nonA - Cl-1rltan bHOe Ee cos wet 1-1 reTepOAVlHHoe E r cosw t r 
COBMeU\aIOTCA 13 npOL T paHC TB e T aK VlM 06pa30M, 4 T 0 6 "1 Han p aBIleHVlA BOIl-

HOBbiX BCKTOPOB K V1 K cOB naAaIl Vl. 3a T e M o 6U\ce none E n OAaeTCR 

Ha 4YBC T[H1T I' Ilbft y t8 nIlo~aAl<y ct>oTo A eTeKTopa . n OC KOIl b KY Il106o~ $ OTO

AaT4101K p crlo1c Tlm pycT MOI4HOCTb Vl3IlY4 e HIo1R ,TO MOI4HOCT b, n plo1 HL1MaeMa A 

<IloToAeTCKTnpOM 6YAeT 

P = Pc CO!;
l 

(., e L t P r cos l 
W r t = 

1 - / 11 
= "2 2 J PcP r r ! '/):'; (co c - W r ) t + cos (w e + W r ) t J • 

TIe 
11a BblXOAC (DOTOAe T eK Top a 06p a3yeTcR TOI( 1 =-- P = AP .rAe "f/

hv 
I<BaHTOBaA 3<1ldlCKHIBHOC T b <IloToAe T el<TOpa i e - 3apAA 3IleI<T pOHa; h
noc TOAIiHilR n n<'lHI<Cl; v - 4a c TOTa 1-t3IlY4e HI-t A . KOIle6aHl-tR C 4ac TOTa

Mlol We' Wr • "'e I Wr yc peAHRIOTCR B nOCTORHHbli;; TOK in = ic + i r • 
a cocTaBIlRlOlI\aA C 4acToTo~ Ilw = we - wr n onaAaeT B A L1 ana30H pe

rlo1CTpL1pyeMblx 4aCTOT MOAYIlR 41-11-1 . 3Ta p a3HO CTHaR K OMnOHeHTa 06

pa 3 yeT n epcMclIHbli;; TO I<, KO TOPbli;; ABnAe T CR CL1rHanbHblM B 3IleKTpOH 

HOM TpaKTe <IloTonp~eMH L1l<a. 06U\~ i;; TOK I-tMee T BL1A 

i = i + i + 2 JPT . A • cos Ilwt . /2/ere r 

0 4eH~M Tenepb YPOBeHb WYMOB, B 03H I-tKalO~I-tX B ¢oTope3~cTope
© Ol».ellK"eRIINA IIHCTHTYT -.qepHWX IICc.n~O.aJIId AY6aa. 1985. Ge: C u( Sb) /Ta6n. I, L1CnOIlb 3yeMoM B c xeMe reTepOAI-1 HHOrO n pHe M

HI-tKa . 
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Apo6oBO~ WYM, B03H~Ka~~~~ ~3-3a A~CKpeTHOCT~ HOC~Tene~ TOKa. 
Ero Ben~4~Ha < i 2 > B nonoce 4aCTOT np~eMa ~f AaeTcR ~opMyno~AD 
WOT TK~ : 

<i 2 > = 2e A • P ~ f . /3/AD r 

- 5 ,2 -152AnR M014HOCT~ reTepOA~Ha P 10 BT; < lAD > = 1,7·10 ar 

re He pa 4 HOHHo- peKoM6~Ha 4 ~OHH~~ WYM, CBR3aHHbl~ C ¢nYKTya4HRM~ 

CKopoc Te~ r eHe pa 4 ~ ~ ~ pe KoM6HHa4HH HOC~Tene~ TOKa B Be~eCTBe 

non yn poB o AH HK080ro ¢OTOAe TeKTopa: 


~~ 2 t ) 

<i > ~< j ~> . ' d 
r- D A D /4/ 

, f2 '02 4172 

rAe '0 - Bpe Mfi mM3 HH M Td - BpeMn ApeG~a HOCHT e ne~ TOKa Ha An~-
He d ; f - Ll aC TOT a MOAynfi4H~ TOKa. 


/lJ1fl Bhl6paHHo r O l1>o ToAeTeKTopa 3TH napa ~\ TPbl paBHbl r = 10-9 c, 
'd = 3. 10- 8 c, f = 109 r4. CneAOBaTenbHO, < i ~ > = 1.6 ~ 10-3 < i 2 > . 

r- D AD 

l!>OT O H I~bIl1 WYM. oGycnOBneHHbl~ cYUjec TB08aH~eM ~3nY4eHHR OT Ha

rpeT WX 3ne MC HT08 KOHCTPYK4H~, oKpyma~~~x l1>oToAe TeKTOp: 


* <. i 
2 
dJ > ~ :2(' Pi \f : ) .... ~ P v's tH An .

'" dJ nOD LlH . 

. 1 k' l '. I hv I kT kT :1P 
n 
* 
OD dJ ~v-rth- Vn':" " X\J - '--')k1' 11 r 2 - -- - + 2 (---) I . 

(' V 'I hv hv 

.. 8 -4 /5/ 
Sltt n 10 ,' \·1 - : 1\1" = 10 1\11 = 10 I) ; LI : 

9 ,:,!T = aoo" I< 
:,! 

:; . 10 I W <1 :--. 
AD 

Te nnOBO~ WYM, CB R30H HW~ C TeMnepaTYpo~ Be~e CTBa ¢ OTOA e TEK
TOpa , '. i !2 . ~M e l" T O e n~4HHY 

T ' 

...: i ~ > .., ·1 k T ! 1\ r ~ I,:! . lO - :J ..: j 2 > 
T R AD • / 6/ 

rAe R - TCMH oBoe conpoT~BneH~e r,JoToAeTeKTopa, T - TeMnepaTypa 
B e~e cT 8a ctlOT OA (~ T e KTOpa, k - nOCTORHHaR f)onbuMaHa. 

H3 n po Be Ae HH o ro paccMoTpeH~R BHAHO, 4TO AOMHH~ PY~~HM WYMOM 
RBnR e TCR APOGOBO~ . B~4Mcn~M Tenepb OTHo~eH~e CHrHana K WYMY SI N: 

...: i 2,> Pc 
SIN = ___c_ _ - 1/ - h-v l1'" 

< j 2 > /7/
AD 
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~cnonb3YA napaMeTpbl npl.1HI.1MaeMOrO Cl.1rHana, onpeAenl.1M OTliOWeHl.1e 

SIN: SI N = 3. ~3 ycnoBI.1A SI N = 1 onpeAenl.1M nOporoByn MOll\-

HOCTb, 

p 1 	 /8/
c 	 nop = -;;- hv6.f • 

nAPAMETPN 3nEMEHTOB CXEM~ AETEKTOPA 

PaCCMOTpl.1M BOnpoC~ TeXH I.14eCKO~ peanl.13a~1.11.1 reTepOAI.1HHOrO on
TI.14eCKOrO npl.1eMHI.1Ka. Ha4HeM C Bblpa60TKI.1 ycnoBI.1i'1 corn.aCOBa HI.1A 
OnTI.14eCKI.1X 3neMeHTOB YCTpOHCTBa C $oToAeTeKTOpo,~. 3TI.1 ycnoBI.1A 
B~BeAeM 1.13 K03$~I.1~l.1eHTa npe06pa30BaHI.1A reTepOAI.1HHOrO npl.1eMHI.1

Ka / 4 / : 

P
K = 

P 
[lbiX .pc BblX 	 /9/= AL • 


P
PBX BX Pc 

rAe P - MO~HOCTb TOKOBoro Cl.1rHana Ha B~xoAe $oTOAeTeKTopa;
BblX

Pc - MOll\HOCTb OnTI.14eCKOro Cl.1rHana, nOAaBaeMaA Ha ¢oTOAe TeKTOp; 
PBX - MOll\HOCTb Cl.1rHana, nepeXBaT~BaeMaA anepTypoA reTepOAI.1HHO

ro npl.1eMHI.1Ka; A - K03$$I.1~l.1eHT npe06pa30BaHI.1R OnTI.14ecKoi'l cxeM~; 
L - K03$¢I.1~l.1eHT npe06pa30BaHI.1A $oToAeTeKTopa: 

/10/L=2.:A2 p .R·/(r • 

rAe K - K03$¢1.1~l.1eHT, Y4I.1T~sa~~I.1~ CTeneHb HecoBnaAeHI.1A aMnnl.1
TYAHo-$a30B~x pacnpeAeneHI.1H OnTI.14eCKI.1X nY4e~ Cl.1rHana 1.1 reTepo
AI.1Ha Ha $oToAeTeKTope. K03$¢1.1~l.1eH T K 1.13MeHAeTCR OT 1 - nonHoe 
cornaCOBaHl.1e AO 0 - OTCYTCTBl.1e corna COBaHI.1R. MO~HO npl.1BeCTI.1 Tpl.1 

Hal.160nee xapaKTepH~x cnY4aA CMeWI.1BaHI.1A 3TI.1X BonH. 
a. B I.1HTep$epl.1py~l.1x nnOCKI.1X BonHOBblX nonAX cYll\eCTByeT nI.1He~-

HaA $a30BaA OWI.16Ka, Ha6era~aA ~3-3a HeKOnnl.1HeapHOCTI.1 pacnpocT

paHeHI.1A Cl.1rHana 1.1 reTepOAI.1HHOrO 1.13nY4eHI.1A: 

TTD • sin ynp
2J 

A /11 /K = 

17 	 • D np . sin y 

-


X 
J rAe Dnp- Al.1aMeTp $oToAaT4I.1Ka, Y - yron paccornaCOBaHI.1A, 1 

$yHK~I.1A oeccenA nepBoro nopAAKa. K = 1 npl.1 

17 D • 'sin ynp=---___ 	 /12 /< 0.1 ; 

X 


6. npl.1 KOnnl.1HeapHOCTI.1 CMeWI.1BaHI.1A nY4e~, HO B cnY4ae rayc


COBCKoro pacnpeAeneHI.1A I.1HTeHCI.1BHOCTI.1 Ha $OToAaT4I.1Ke, 


4 

2vp = p . exp ( - TT 2 ) , . 	 /13/e,r 0 e,r 

de,r 


rAe dc , dr- - 3Qjc?eKTI.1BHbie Al.1aMeTpbl CBeTOBblX nATeH Cl.1rHana 1.1 reTe-
POAI.1HHOrO 1.1 3 nY4eHI.1R B $oKyce nI.1H3~: 

TT 2 1+e 2 
2 

2 r 1 - exp (- - • ~ - --)1 
40 • ________ __8____ _....Q_ 2 _____

K= - --

( 1 + rl )2 IT 2 IT ~2 	
/14/ 

r1 - exp (- -- ~ )1[ 1 - exp ( - - -- ) 1 
D 4 	 4 e2 

rAe 0 _ de-(ji ~ = ----;- . npl.1 e = 1. I:; > 1 , K = 1 . 

r e 


B. npl.1 OAHOs pe MeHHoM CYll\eCTBOBaHI.1I.1 HeKOnnl.1HeapHOCTI.1 nY4 eA 
1.1 	 r aYC COB c KOM pacnpeAeneHl.11.1 I.1HTeHCI.1BHOCTI.1 I.1MeeM 

2 de sin y40 
--

e 
2- 1 • /15/K = - - -,,- • exp l - 4 IT ( 

1 + .- A 1 + e 
rAe n p l.1HA TO ycnoBl.1e Dnp » • d r .de 


n pl.1 orpaHI.14eHI.1AX de sin y / A -<_ , e = 1 I.1MeeM K = 1 . 


dc • sin y / A < 0.05 • 	 / 16/ 

~3 3Toro paCCMOTpeHI.1R BI.1AHO, 4TO $OKYCl.1pY~ll\l.1eCI.1CTeMbi AnA 
Cl.1rHaJ1bHOr O ~ reTep.oAI.1HHOf"O 1.13J1Y4eHI.1~ AOl,l)l(H'bl 6b1Tb I.1Ae HTI.14Hbi i 
,A l.1a Me Tp ct>OTOnpl.1eMHI.1Ka Aon~eH 6b1Tb 60Ilbwe, 4eM 3$$ekH1BHble AY1a
MeTpbl Cl.1rHanbHoro 1.1 reTepOAI.1HHOrO 1.13ny4eH~'H1. 

OnpeAenl.1M AonycTI.1Mbie CMell\eHI.1R OnTI.14eCKI.1X 3neMeHTOB ~ cxeMe 
npl.1eMH I.1Ka. 

B03Mo~Hoe yrJ10BOe paccornaCOSaHl.1e cneAyeT 1.13 /1 6/: 

. 	 (1 A )y = arcsm -- --- • 	 /1 71 
20 de 

~cnonb3YR 3Hal.leHl.1e Al.1aMeTpa nRTHa 3pl.1 d = 2 TFA 
.1.13 /1 7 / MO~-

HO n o n Y41.1Tb 3Ha4eHI.1e B03MomHoro nI.1He~HQrO nepeMell\eHHR OnTI.1l.le

CKHX 3neMeHTOB APyr OTHOCI.1TenbHO APyra: 

ax =_1_ g) /18/
40 F' 

r Ae :D - Al.1aMeTp BxoAHoro oKHa; F - $Ol<ycHoe paCCTORHl.1e nl.1H 3bl. 
PaCCMOTp l.1M 3aBI.1CI.1MOCTb 4YBCTBI.1TenbHOC TH reTepOAI.1HHOrO npl.1eM

HI.1 Ka OT n 0J1Ap l.1 3a ul.1l.1 1.1 KorepeHTHocTH CHr HanbHoro 1.1 reTe pOAI.1HHOrO 
" 3J1Y4eHI.111 5 1, B 06ll\e M cny4ae OTHOWeH., e Cl.1rHaIla K WYMY SIN I.1MeeT 
BI.1 ,q 

SI N = TJ Pc , V • B , /19/
hv6.f 
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rAe V - K03<!>¢1-1L\l-1eHT, Y41-1TblBa1011\1-11:1 CTeneHb n OnApl-13aL\1-11-1 Cl-1rHanb~ 

HOrO 1-1 reTepOAI-1HHOrO 1-13nY4eHI-1A; B - K03¢¢1-14I-1eHT, Y4I-1T~Bam~1-11:1 

KOr e peHTHOCTb OnTI-14eCKI-1X nonel:1 Cl-1rHana 1-1 reTe pOAI-1Ha. 
K03¢¢I-1L\l-1eHT V I-1MeeT BI-1A 

1 + K I K2 cos 2tb 
V = ------ --- /20/ 

(1 + K I ) ( 1 + K2 ) 

rAe K 1 , K2 - CTeneHI-1 nOnApl-13aL\1-11-1 Cl-1rHana 1-1 reTepOAHHa. 
BenH4HHa tb eCTb yron Me~AY BeKTOpa MI-1 non ApH 3aL\ 1-1 1-1 Cl-1r Hana 

1-1 reTepOAI-1HHOrO 1-13nyyeH I-1A. npeAenbl 1-13MeHe HI-1R V ne}l(aT Me}l(AY 
0-1 . 

K03¢¢I-1L\l-1eHT, YYI-1T~Baml1\1-11:1 KorepeHTHOCTb OnT l-1ye CKHX nonel:1 
Cl-1rHana 1-1 reTepOAI-1Ha, I-1MeeT BI-1A 

4A2 

B=-~ L 
D 

( np
1- eXD (- - ---). 

, 
n 
'C
'" 

1 
-

D 
np ]2

(--) /21/ 
D2 

np 
n= 0 2 A OM P = 0 p ! 2 A OM 

rAe 

A 
OM 

2A01 • A02 

AO I + A02 

- nnOl1\aAI-1 KorepeHTHOCTI-1 Cl-1rHanbHoro 1-1 reTepOAI-1HHOrOA0 1 ' A 0 2 
1-13 nyyeHI-1~. 

nn~aAb KorepeHTHOCTI-1 onpeAenAeTCA KaK CTene Hb c$a 3HpoBaH
HO CTI-1 Kone6aHI-1G B nnOCKOCTI-1 naAeHI-1A BonHN. OHa onpeAenAeTCA 
yepe3 KOppenAL\~OHHY~ ¢YHKL\I-1~ Cl-1rHanrl 

r2 
R ( r ) = P • exp [ - ( )} • /22/

48r 2 
I 

113 ycnoBHA 

R (r) > e- I 23/R(()) 

on pe AenRIOT or H, c obTBeTC TseHHO, nnOl1\~Ab Kore pe HTH OC TI-1 A=wor2 . 
npH ycn oB I-IH A OM »Dnp , 

Il '" 1 . /24/ 

~3 n pl-1BeAe HHo r o pa ccMOT peHI-1R BI-1AHO , 4TO CHrHanbHaA BonHa 
H reTepOA HHHbie BonHbl AOn}l( Hbl 6b1Tb nonHOCTblO nonApH30BaHbI i nno
lIIaAH KorepeHTHOCH1 CH r Ha na 1-1 reTepOA I-1Ha AOn}l(HbI 6blTb 3Ha4HTenb
HO 6 0nbwe nnOll\aA I-1 ¢oTOAaT4I-1Ka. 

6 

PaCCMOTpHM OrpaHHyeHI-1A Ha AO
nYCTHMY~ MOAynAL\l-1m MOl1\HOCTH na
3epa 1-1 BblYI-1Cnl-1M ero OnTI-1ManbHY~ 

I MOll\HOCTb.
. II OrpaHl-1yeHl-1e Ha MOll\HOCTb reTe

pOAI-1Ha I-1MeeT BI-1A 

p*2 
napp ~- =------- - /25/

r 0,1 a hvM 

rAe a npHH I-1Mae T 3Haye HHA 1 - AnA 
¢OTOAHOAOB 1-1 2 - AnA ¢OTOpe31-1
CTOPOB, Orpa Hl-1yeHl-1e AnA MOAynA
L\1-10HHblX WYMOB reTepOAI-1Ha MO}l( HO

We'" 
BblYI-1Cnl-1Tb 1-13 YCnOBI-1A / 5 ! : 

< i 2 > «< i 2 >
M C 

I-1nl-1 P « 2 JPP-,
M er 

I1cnon b3YA ¢opMyny /26/, MO}l(HO 
nonYYI-1Tb 

.. 
PPile. I nop 

p « -- - /26/ 
M J 0.12 7) 

. .. 
AnA pa C4eTa n pl-1MeM PM = 10- 2 P nap • TeM caMblM AnA Bbl6paHHor o 

¢OTonplo1eMHH Ka = 10-0 BT, PM= 10-II BT .Pr 
l(aK BI-1AHO 1013 Bbll'Jenpl-1BeAe HHblX AaHH blX, Tpe6os aH Io1l1 Ha MOAynA

L\1-10HHYIO MOlqHOC Tb reTepOAI-1Ha ' BeCbMa )!(eCTKl-1e. YAoBneTBopl-1Tb W~ 

MO}l(HO, Hcnonb3yR' 6anaHCHYlO cxeMY reTepOAI-1HHOrO npl-1eMH Io1Ka /np H
n O}l(eHl-1e 1, pl-1c . l/ . 

OolllNl CXEMA rETEPO}lI-1HHOrO nPI1Et11H11<A 

3Ta cxeMa 1-130 6pa}l( eHa Ha pl-1c .2. CHrHanbHoe H3nY4e HI-1e nOAaeT
CA Ha AH$paK 4 I-1oHHYIO peweTKY Tl-1na peWe TKI-1 3weneTT nOA onpeAe
neH HblM yrnoM /npl-1n O}l(e Hl-1e 2/, 4 TO n03BonReT pa38eCTI-1 OT pa}l(eHHbI~ 
nOTOK Ha ABa HanpaBneHHR . 3 TI-1 nO TOKI-1 nOAa lO TcR Ha nnOC Konapa n 
nen bHble npo 3pa4H ble nnaC TI-1H~ n l 1-1 n2, rAe COBMel1\ aIOT CR C reTepo
AI-1HHblM n a3epHbIM 1-13nY4e HHeM 1-1 nonaAalOT Ha ¢oToAeTeKTopbI ¢l1l1 
I-t ¢I}l2. CAB l-t r ¢a3b1 c l-1 rHa Il bHoi1 BonHbI OTHOCI-1Te nbHO reTepoAHHHoi:1 
BOIlHbI oCYlIIecTBnReTcR HcnOIlb30BaHIo1eM r.na CTHHO K pa3IlH4Ho~ TO~Io1-
Hbi nl 1-1 n2 npl-1 yCIlOBI-1I-1, 4TO OHI-1 1-13rOTOBneHbI 1-13 oAHoro 101 Toro me 
MaTeplo1~na nl-160 1-13 MaTepl-1anOB C pa3nH4H~M I-1 nOKa3aTenRM~ npenOM
neH~R. B AunbHei1weM perl-1CTpa 4 HR H AeTeKT l-1pOBaH~e OCYl1\eCTBIlRIOTCR 
no reTepoA~II Hoi1 CXCMe n p l-1eMa. 

'I 



---

npeAno*eHH~~ 3AeCb np~eMH~K o6naAaeT 6onbruo~ ~36~paTenbHOCTb~ 
~ BbICOKO~ 4YBCTB~TenbHOCTbf'). 

B 3aKnt04e~e XOT~M Bblpa3~Tb 6na'--OAupHOCTb 1\.<!l.n~CupeBY, 

IO.A.nn~cy ~ A .. A. Ca30HOBY 3a nOMOUjb B pa60Te ~ none3Hbie o6cY);{Ae
H~R. 

nPt1nmmmE 

PaCCMOTp~M np~H~~n pa60T~ 6anaHCHO~ cxeM~ ,--eTepOA~HHO'--O on TM

?
4eCKO'--O np~eMH~Ka /p~c.l/. C~'--Hanb Hoe ~ ,--eTepOA~HHoe ~3nY4e H ~R 

nOAatO TCR Ha nnOCKonapannenbHYtO 
nnaCT~HKY n. B pe3ynbTaTe OTpa
)l(eH MR ~ npenOMneHMR o6pa3YtOTcR 
2 nOTOKa, KOTop~e nOAatOTcR Ha ~ 
¢oToAaT4MK~ ¢Al ~ On2. Ton~~Ha n/ ' nOA6MpaeT cR TaKol1, 4T06bl CYLUeCT/ I 
BOBan ¢a30 Bb1l1 CAB~'-- Me )l(AY c~rI 

I Han bH blM ~ reTepOA~HHbIM M 3nY4eH~R

,I MH, pa BHbli1 n/4. TOK~ OT 'Ml ~ <!lJl2 

I 
 ~MetOT B~A 


~~ i 1 - A [E cos ( 0) t - !'- ) +. c 4C 
~~. 

<P~ ~ 
2 

+ E,-- cos wr t l 
/a/PHc.2 

i -A[E cos(eJ) t-!L)+
2 r r 4 

.. + Eccoswctl 
Ha~AeM 11 = i1 + i2 ~ 12 = 11 - 12 

2 2 2) 2
11 - 2A (Ec + E r + 4A EcE,-- cos .1.wt. 

/6/ 
12 _4A2 Ec E r sin.1.wt. 

B~AHO, 4TO 12 ~e cOAep)l(~T 4neHOB, nponop~~oHanbH~x MOLUHOCT~ 
reTepOAHHa, cneAOBaTenbHO, ~CKn~4aeTCR Bn~RH~e MOAynR~~oHH~X 

WYMOB reTepoA~HHoro na3epa . OTHoweH~e SIN OCTaeTCR TaK~M )l(e, " 
KaK ~ y reTepOA~HHoro np~eMH~Ka OAH onne4eBoro T~na. 

np~nO)l(EHI1E 2 

OnpeAenv,M yron naAeH~R nY4a Ha A~¢paK~~oHHY~ peweTKY 3weneTT, 
np~ KOTOPOM OTpa)l(eHH~~ nY4 pacnpOCTpaHRnCR 6~ B 2 C MMMeTp~4H~X 
HanpaBneH~R I pv.c.3/. 

8 

PHc.3 

• 

PHC.1+ 

~ 

R. 
/ '.,I 

I \
I 

I,,,, 
, e,--- ... I ,"-

~ 

8W\4'1: elWli"emil, eMU 

/, 
/ 

PacnpeAeneH~e ~HTeHC~BHOCT~ OTpa~eHHoro CBeTa OT peweTK~ 

T ~na 3weneTT on~C~BaeTCR B~pa)l(eH~eM / 7 / 

sin2 
[Tl b/ '\ cos ( 8 + cb) • sin e1 

I = loCOS (0 + cb)· - -2-- - - ------. -2- - -' 
Tl (b/ .\ cos (8 + cb) sm e1 

/a/
sin 2 IN Tl b/ '\ [ sin (8 - cb ) + sin (a + cb + e) 1 I 

sin2 ITl b/.\ ( sin (a - cb) + sin ( a + cb + e) 1 I 

rAe N - Kon~4ec TBO WTP~XOB, A - An~Ha BonHbI M3IlY4e H~ A, cb , e , 
b - yrn~ ~ napa MeTpbl peweTKM / AaHbI Ha PMc. 3/. 

On pe AeJ1MM ~ 3 / a / yrnbl MaKC~MYMOB H MI1I'IMMYMOB B OTpa )l(e HHOM 
CBeTe. Ha pl-1C. 1 AaHo MX pa c nOnO)l(e Hlo1e, rAe 0mln aT nepeoro co
MHO)l(l-1Te nR !llOpMynbl /a/, a IJ nlll.X aT BToporo. OH~ 3anMCblBuIOTCR 
e B~A 

1e . an' ~. t ll ( 11 11 2 1; • /6/~ .L); ili a x m in " (If! (" I .... ) " 
9 

http:sin.1.wt


YcnOB~e, np~ KOTOPOM OTpameHHOe ~3nY4eH~e pa CnpOCTpaHReTCR 
B ABa paBH~x no ~HTeHC~BH OCT~ MaKC~MYMa)~MeeT B~A 

Ab ~ sin 48 . 	 IBI 

OnpeAenMM K03¢¢M~~eHT nOT e pb CMrHana Ha oTpa~eH~e . B HarueM cny
4ae OH HaxoA~TcR ~3 ¢opMyn~ 

r = 1 - 2R • 	 Irl 

rAe R - K03<1>¢~~MeHT oTpameH~R B OA~H ~3 MaKc ~MYMOB. OH BbIBOAIIT
CR nOAcTaHOBKo~ B lal B~pa *eH~R AnR Smax M3 16/: 

. TT cos ( 0 + rf; )
Sln 	 [ - . ------ - --- - 1 

R = ----~-----.£~~§----__ _ . _~_ 
cos 2 (/) + <h) I cos 2 /) " 2 

Hanp~Mep, npM 1) = 1°, 0 = 43 ° , R= 0,46 M3 hi no nY4MM I ~ = 0,08. 

nPIH10lKEHI1E 3 

n 

OnpeAenMM na paMeTp~ CMeWMBaH MR AB yX onT~4eCKMX none~ Ha 

nnOCKonapannenbH OM nn a CTMHKe Ip~c.5/. 


fin n YMeHbl~eHMR nOTepb CMrr: ,') ]l,; 

Ha OTpa~C H~e ero nOAa~T Ha nnac

T~HK Y n nOA yrnoM r,p~cT epa, KO
TOP~M HaxoART M3 B~pa *eH~R 

6 arctg -
n, 	

l a/ 
5 D n 1 

r{le 1l2' n 1 - K03'1J ( i> ~L\~eHTbl npenoM
nCHI1R AnR SClll cc Tsa nnaCT~HKM 
~ B03Ayxa. 

nonHoe npoxO>KAeHMe CMrHanbHoM 
sonH~ 4e pe3 nnaCTMHKY B0 3MO*HO, 
e c n~ Hanp~BneHMe Be KTopa HunpR
*e H HUL T~ E c ne pne HAMKynRpHo nnoc 

Ito,. 
/ 

Pl1c.5 

4e3aeT. DnR npeOAoneHMR 3TOG 
BonHOBbie nonR nOA HeCKonbKO 
BaH~M nOA yr nOM ,,- 2 <h5 +a 

~ P 
xomAeH~R c~rHanbHOM BonH~ T paseH 

KOCT~ na AeHMR. np~ ocy~ecTBneHMM 

CMe ~eHMR c ~rH a nbHo ro ~ reT e pOA~H

H~X onT~4eCKMX noneM nOA yrnoM 
T7 - 2 6 Ip~c. 51 Ha ¢OTOAeTeKTOp 
non a AlV ~3nY4eH ~R c nepneHAMKY
nR pHb~M nonRpM3a~~RM~. KaK BMAHO 
M3 1201, r e Te poAMHH~M 3¢oeK T ~c-

TPYAHOCT~ npe AnaraeTCR CMeW~B a Tb 

OTnM4HbiM OT ;;- - 265;rnoM.np~ CMew~

• rAe a - Ma nblM yr on, K 03¢¢M~~eHT npo-

I"
1 -	 a - ,, - 

II .. I 
'I' ":.- L: I L'. (q, + a) = ----- - - 

n I 5p Il 
. J 	 l+a-- 

no 
np~ a= 3° , 11 2 = 1,5, n =- 1. T= 0,89.

l 
p.nR reTepOAMHHoro ~3ny4eH~ , ' paBeH R = 1 

na p<lMeTpbl reOMeTp~4eCKoro CMe~eHMR A 

cos 2<h~ 
A= D 11= D I sill q,~pnn 	 nn 

sin ch ~p 

r Ae Dn n - Ton~~Ha nnacT~HK~; ch ' =q, - a, }' = "2 - cho p + a .
5p 5p 
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