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Paccea&Be caera B cpe~ax - xopo•o acc~e~osaBBas o6~acrb, 

o~saxo B noc~e~ae ro~w B cassa c acno~b30BaBBex xorepeuruoro 

CB8Ta ~838pOB R OTKpWBmBKRCR B03KOZHOCTSKR pa3~quoro po~a RH

re~peBQKOBHWX axcnepaxearoB • ro~or~R npe~craa~smrcs ~o

craroqao BaKBWKH R aKTY~bHHKR RCC~8~0BaBRRMH DO KorepeHTBWK 

COCTORHRSK 3~8KTpoMRrHRTBOrO DO~R/l-J/ R KOppe~Rp~K C BBKH 

BODpOcaK ~arBOCTRKR cpe~/IO,ll/. 

B ~BROI pa6ore paccuarp•saercs pacceaawe xorepearaoro 

caera B paapeaeaawx rasax c •cno~b30BA&Hex xorepearaoro onop-
, . 

aoro ~croqaR~a np•·per•cr~•• pacceaaaoro Ha~qeaaa. no~o6-

aaa xero~.xa npe~craa~aerca ~KTKBHOI ~a ~a&rBOCTRKR cpe~ 

R 06~~aer npe..y.ecraaKR, 06JC~OB&8HRWKM B03KOKIOI DO~ROTOI 

axcnepRKeara / 4/. C yqerox aanaaAWB&Ra& no~yqeaw ocaoaawe 

awpa.eaaa ~R cnexrpoa pacceaaaoro no~a, onopaoro •croqaRK& 

• RRreptepea~oaaoro ~eaa. no~yqeao aspa.esae, caaawaan•ee 

c~aar RHreptepea~aosawx no~oc, napaxerpw, xapaxrep•aym .. e 

pacceRRaoe •a~yqeaxe • reoMerpam axcnepRMeara. 
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I. llyCT» nnocKaH MOHOXpOYaTH~eCKRH CBeTOBaH BOnHa 
( 

n8J{aeT Ha cpe.Jtli c E = I, J4 ,; I, pacceHBaeTcH B paa-

pelleBHOM (.JtaBneaHe P ~ I aTuocrpepli) raae H ,JteTeKTH

pyeTCH B TO~e R . vlaBeCTHO / 5/' ~TO no,Jt ,JteitCTBHeM 

BHemaero nona B raae B03HHKaeT nonHpHayeuocT» 

r,Jte J( - ~Mcno pacceHBaTeneit H none 

- 1=1' - ..,..p 1>- ac.- E-+41, 

-E - none na,Jtam~eH BonHii. 

{I) 

(2) 

nHaneKTpH~6CKaH npOHHUaeMOCT» S 83 BlipazeHHH {2) HMeeT 

A2, 2. == (n) = (n.-iK) , 

n - noKaaaTen» npenouneHHH cpe,Jtu, c - Koa~MUHeHT 

norno~eHHH. B cny~ae HM3Koro ,JtaBneHHH BaaHMO,JteitCTBHe 

aTowoB raaa uano H 

, r.le 

(3) 

(4) 

W - ~acToTa n8J{am~ei1 B JJJHhl. BenM~HHY ./... pacciiHTHBae~ 

HCXO,JtH H3 MO,Jten»HHX npeACTaBneHMH. qT06U H8HTH ee HBHiiH 

:BI11t, paCCUOTplrUl MO,ll,enJ, BHrapL!OHH~eCKOrO OCUrlJmHTOpa, KOTO

:pc·~, r:a;-: ~.~o.;rno nonaraTb, c xopocnn.t npH6nHJ:eHHeM .JtnH aameH 

~a~aq~, ~OOTBeTCTByeT raa. llonHOe peweHHe ypaBHeHHH ,JtBBKe

HHH aarapuoHHqecKoro ocuwnnaTopa 
.• . -+ - iwt 

~nx+ -+ ~X .... G X = Q E .e 
(5) 
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xopomo R3BeCTHO u uueeT BH~ cyuuu qacTHoro pemeHRH ypaB-
! 

HeHHH (5) H 06~ero pemeHUH O~HOpO~HOrO ypaBHeHHH 

r~e nepBHi qneH xapaKTepn3yeT 3aTyxaD~e KOHe6aHHH, 

COOTBeTCTByD~e BHyTpeHHeYy ~BHZeHRD 3H6KTpOHa B aTOY6 

CO CHyq8~HOH B 06~eu cnyq8e ~830~ ~ B YOM6HT BpeueHH 

(6) 

t = 0. BTOpOH qneH COOTBeTCTByeT BUHYZA6HHHY KOne68HHHY 

C q8CTOTOH fi~8D~e~ BOHHH ~ • ~838 BHHyz~eHH~ KOH66aHHi 

p onpe~enHeTcH KaK: 

(7) 

H U311eHHeTCH OT J?> = 0 llpll lA) = 0 ~0 p = - 'jj" 

npH ~A>- ca. 

06uqao nepB~ qneH aecy~ecTBeHeH. Faccu8TPHBaH 

TOnbKO BUHy~eHHHe KOH668HHH llO~ ~eHCTBH6Y BHemHero fiOHH 
.,.E i ..,t" 

~ t H8XO~HU 1 qTo 

ez. -1 
J- ..,_ tri · ~-ti>.,.+t'(w ·• 

(8) 

Tor~a R3 (4) w (3) rroHyquu 

(9) 

-1. 
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B aamn ycnoBHHX, Kor.na lf ..:...:. .11 A JV'A 

'IIHCJIO ABora,npo, KOSiW)BnHeH'f norJIOJileHHH tc C::.:: 1 

1 n-1 \ ..:4. 1 H n. a_.., :or 2n -1 . noaTouy JtiDI n H JC 

nonyqaeu cne,nymJilHe BupazeHHH: 

n=-=- 1-
(10) 

AHanoreqsue BHp&aeHHH TIOJiyqaDTCH )tJIH HOHHOI COC'f8BJIHDJilel 

DOJIHpH3yeUOCTH, O,ltHaKO fiOCJie,ltHHH 118JI8 no CpaBH6HBD C 

SJieKTpOHHOI B (if) pas. fiOSTOYY B CJiyqae pacCeHHBH ' 

CBeTOBOI BOJIHH ee YO&HO He yqH'fHB8T~. 0,1tH8KO B CJiyqae 

peaosasca ~=~o HOHHaH cocTaBJIHD.aH noJIHpaayeuoC'fB 

CyJileCTBeHHa, H d~g) - ,ltHCnepCBH KOSiW)HUHeHTa DOrJID-

JileHHH peaKo BoapacTaeT B o6JiaCTH peaosasca. 

llpB H8JIH11Hit .YHOrKX B03UOZHHX nepeXO,ltOB y 8TOUOB 

raaa BHpa&eHHH (!Q) BH,1tOH3U6HHDTCH: 

np• yqere cuw aarapKoHKqecKoro oco.unopa Jn. I' ' npo-
nopuaonanbHOM uaTpaquouy aJieueH~y nepexo,na n. .. ,. B 

HOJ)IIJJJ>OB8HHiiX CT8'J'IICTJJqecKHX BeCOB 3"' H ,,.. COC'l'OHHBI 

1\. . If JA COO'lBe.TC'fBeHHO. 
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TaKBM o~pasoM,no~ ~eACTBB8M DSAam.eA BOnHH 

OCIUUillfl!Op nepeHSJiy118eT BOJIHy 1 De .. y&il~ B CJiy11Be 

O~HOA CO~CTB8HHOA 118CTOTH 

~(r) e 1 - '(-'t-p) 
= m ~-J-+LK~ E e • 

BAUJ~ OT peso&a&ca l/~ c:.c:. I a 

(12) 

KorepeH'.rHOO nepeasnyqe&He BOJIHH C S8A8PDOI wasH Ha 1t • 

-2. HaJlAeM HBBHI B~ SJI8K!pBqecKoro ~ H MBrHB'.rHOrO 
~~ (W') 

pacceHHHYX '.raKBM ~paso• noael B To~e ~eo.reKo.rH-
-+ ..... =+ 

pOB8JUIH ~ • E H B B ao.rol o.ro~e ~Yll.Y'f onpe~eJIH'l'bCH 

DO'.r8HJtBUaD Jlesapo.ra-Bnepo.ra, BM8111U!X ~ul B)IJt: 

--A (R..-t) = 
~ - ~ . r (i') 

(13) 

+ce:·o 
tit-"rtc-t"'JI- %#c-t-.. J{r-~ct"'J]' 

r~e it - PBAJIYC-BeKTOP TO~H HB~JWAeHBH, ~ - p&,ltHyc-

-BeKTop 'fOUH HBXOQ8HHH 3Jl8KTPOHa B e• - ya'tHB88'.r 

sanas,AHBa&Be: 

!.,. = t-

B O'.r.D1188'fCH O'f t Ha DpOMe&y'fOK BpeMeHB, He~XO,AHMHI 

,AJIH pacnpoCTpaHeHBH SJl8K'fpOMarHH'.rHOI BOJIHH ~0 ~e'teK'tOpa. 
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-SJieK~pollarBH~BHe noJIH B j011Ke R ~e~eKTopa, 

nonyqaeuye as no~eHQlaJIOB B~a (!3) ,ecT~ 

lcno~ayH npB6JIU:eHBe BOJIHOBOI 30HH1 paaJiomDI no

~eHQBaJIH • aanaa~aQlee Bpe11a B pa~ TeiJiopa. q~o6H 

COxpaBBU Bnepg)epeHQlOHBHe qJI8BH 1 OC~aBJIHell HJll8BOI 

nop~OK B BHpaKeHBB ~JIB allnJIB~y~ H nepBal nop~OK 

~ waaHJ B STOll CJiyqae Hll8611: 

-- R) 
t .,..!::::: t _ ~ + ~·r (+- c 

~ R.e ' 

(!4) 

(!5) -A =-

lcnOJI~SyH (12), (!4) H (!5) 1 118rHB~Hoe UOJie pacceHHBR 

~JIH BKJI8,1ta B BOJIHOBOI SOHe Do.JJQJI B BQ8: 

~CR:t) ~ - ::c_~ .J.. ('f)a~f~t)Ct-~J-~.et-~.ll-r.}., 

-- - "'• ~ r;~te k: - IC'. - c R 

-B ~ \ RBJIB8'lCR B8K~OpOII paCnpOC'lpaBeHBH 'fOnKO 

pacceRHHol Bo~. 

YpaBHeHBe (16) HBaft8'fCR BspaaeHB8M ;llJIH M&rHB'fHOrO 
~ 

UOJIH MBAyqeHBR 1 paCC6RHBOrO 8'fOMOM B UOAOK8HBB ~ • 

7 
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qTo6H noJiyliHT:& none OT aac81161IH .}(" . _pacceHBaTenel, 

npocyuuHpyeu BHpa&eaae (16) 

-9116KTpJ4qecKOe none pacceHHHH B TO~e e ~eTeKTOpa 

(18) 

-+ 
3. ITocK011:&Ky B paapeKeHaou rase none b onpe~e1I.HeTca 

c yqeTou no1I.HpHsyeuocTH cpe~H, a noKasaTen:& npenouneaaa 

14 KOSWWHUHeHT norno~eHHH aaBHCHT oT nnoTHOCTB Jr a 
qacTOTH n~aD~ero HanyqeHaa, npuqeu 

, r~e (19) 

a~eu nonpaBKH Ha aunnHTY~Y H ~sy B01IBH, o6yc~oB~eHBKe 

ee pacnpocTpaaeaHeK B c11a6o aeo~aopo~aoH cpe~e. 

C yqeTOU (19) BOHBOBOe ypaBHeHirte 6y~eT HU6Tl> B~: 

VL\4 -+ ~.~u =- 2.1C!· d'n.( ~u.. 

B 60pHOBCKOU npi461II4KeHHI4 IT011HaH BOnBa B TO~e ~eTeKTB-poBaHHH 2 ecu 

UCR)-

(20) 

(l[) 



l 

--, r)te I e: -r "if - paCCTOHHHe OT TOqKH ~eTeKTHpOBaHHH ~ )tO 

TOqKH IIHTerpHpOBaHHH vr 1 pacnOJIOK8HHO~ B SJI8U8HTe 

OCStteua cr.;, • IlpH arou: paccu:arPHBaercs c.ryqal npoxoz..eaxs 

qepea cpe)ty UOHOXpOU8TJiqecKol nJIOCKO~ BOJIHH. 

B 60pHOBCKOU DpH6JIHKeHBH UOSHO 3aDHC&T~ BOnBOe 

none (2!) KaK: 

(22) 

( .. , ... ) 
r,1te U. ( e: - pacceHHHaH Bonaa, cfA - OTHOCHTeJI~HOe 
HSUeHeHIIe RUDJIIITY)tH 1 cr~ - ~30BaH nonpaBKa Ha-sa 

H80)tHOpO)tHOCTe~ cpe)tH. 

IIOCKOJI~Ky BOJIHb1 1 pacceHHBHe j H .f - aJieKTpOHRUH
1 

H&XO)tHIIUrfUitCH BHYTPII aneuena 0671eua olr-,_., 6YJJ.Y'f noqTH 

KorepeHTHH 1 ]J.JIH H8XOK)t8BHH nonpaBOK (22) ycpe,ltHHU HX no 

paccesaaouy nonm (!6) B npe,ltenax BOJIHOBO~ aoaa. 

JH alr-,..cf,.cV"J·C&j C.Ctfc+-~J-~o (t-~)] 
T'\. G ..,.ll*' ... (23) ,. !h. (~~(~J· ~ (~' (l.l •). 

(24) 
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r J'A ~-tJ d"tL ciZ~ ~)· c:IIC.dc.) • 

J 
(25) 

llonpaBRY Ha waay H8XO~HM, BOCDOXb30BaBmBCb npeo6paao

BaHHeM rmnDdepTa/6/ H aaanHTHqftOCTbm caraana 

(26) 

4. PaccuoTpHM npo~ecc perHCTpa~ pacceaHHoro cBeTa 
-+ 

B TOqKe ~ ~eT6KTOpa. llpe~DOXO&HM, qTo HCDOnb3Y6TCH 

o~Ha Ha Boauo&HHX cxeu ronorpawaa c onopHHM acToqa&xou/7/. _. 
Tor~a noJIHoe none B TOqKe ~ ~eTeKTopa ecTb 

(27) -- ..... g...,.. (i',-t-) .=. (Eo;:- ) . CCS') (~ R. - o>o-t J 6 

Cpe~Hftft uo.aocTb, ~ocTaram•as ~eTeKTOpa, onpe~enaeTCH 

BeRTopou YuoBa-notar.ara: 

~,:-~) -'~s !:_ \ "i:ca?,t) I 'I. t-'c ... ~ ca - .,. o ... 
(28) 

laaaqecKBI HHTepec npe~cTaBXReT ~eTeKTBpyeKYI cnexrp, 

KOTOpHI 6CTb lypbe-npeo6pa30BaHBe aBTOKOppeBftqiOHBOI 

WYBK~B nepeueaaol nona: 

1.0 

/ 



(29) 

r,Ae CIIIIBOJI <:: ;> onpe~eJIBeT ycpe~HeHHe no Bpeueaa 

UB aacau6JIII N pacceaBa'leJieit. 

( e~o. )2. z. 
BBOlUI <S"T .- M"Ca. S.ttt ~ - TOKCOROBCK08 ceqeHHe 

paCC6BHBH, ro = :It e.:- - BHTeHCBBHOC'lD D8,lt81111{el 

BOJIHH H N - 'IHCJIO pacceHBa'leJieiii, S8DHJIIeU (29) B BIIJte: 

r.-e 
~T· P(~Lb.) 

(30) 

• PC~i',~) onpe.-e.uer cyuuapaait- cneKTp 

ODOpHOH BOJIHH, pacceHHHOit II IIH'lep~peHQBOHROrO qJieHa 

(") .In UIIT 
=<lP_,.(~Io\)+ P {~li>J -tet-· '~a)J. 

<1-~ , '-vie; 
(3I) 

PaccuoorpHu K~Hit qJieH cyuKH (31). 

A. CneKorp Toqeqaoro onopuoro HCTOqftHKa 

PC~~) a. S J dr:e~.,'tcO') [ ~?(t-)- .,. (-1)]" 

.--em C .ei{ttt-)- t.0-8 Ct+,..)] (32) 

=a .1. r cJ.r-.e.'•: al[~ { r(~ }- F(-f+T" )-l.\le1"' J • 
.Zft' --

)',· 

II 



l 
ilOCKOn~KY nono&eHHe onopHOrO HCTOQHHK8 CT8UHOH8pHO 

-r (~) r(++'l'"') :so :apeweHH, TO T ._,. H 

Pc~ca)-
'( i. (1Al-c0o)1" 'J2rr J dr: e _ d'(l<l-cOo) • -- (33) 

E. CneKTP BHTepwepeHUHOHHOro qneaa: 

-EcJIB S - p8,11;HyC-:B6KTOp T011KJI ;D;6T6KTHpO:B8HHil :a . 
nnocKoCTH ronorpawH, To, saweHRH cywwy no J Ha HHTerpan 

no KOHWIIrypauaoaaowy npocTpaHcT:ay, nony11HM 

P c~~l = ~ { f. cco[-Ck•lt"o ~ ecoA ]·}·cf(w-(ca.-~~J) 
., J "' ~ . . . (35) 

· · "- 2ar _ , .c ~rca)& 

0(-.\-(lolo-k~~'c)J· ~ J J e e. v-ci~df-. 
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0KOH~aTenDHO rrony~aeu 

r~e ~ - a~eKTHBH~ paauep o6nacTH pacceHHHH, 

~ (x) - 6ecceneBa ~YHKUHn/8/. Ha CBO~CTB 6ecceneB~ 
~YHKUH~ Mueeu, qTo C~BHr HHTep~epeHUHOHHYX IIOROC orrpe

-1 ~enneuu~, KaK BenHqHaa p = ~ 

= 

-1!>( ~.rc)JI/.AQ... 
1·10 1-~ ~. 

(38) 

r~e - paCCTOHHHe OT OIIOpHoro HCTQqHHKa ~0 IIROCKOCTH 
ronorpauuu, Y - IIROTHOCTD pacceHB8Teneit, .). -~RHHa 
BORHH, A - ~cneHHbiH K03~HUH8HT. 

BupaxeHHe (38) IIOSBORHeT ITO ~cny HHTep~epeHUHOHH~ 
rronoc aa ronorpauue rrp~t HSBeCTHwc Q. , ~ H J.... onpe

~enHTD ~aBneaue rasa. 

B. CrreKTp pacceHHHoro nonn 

IJ 



r 
linea c cyuuol.t no j = ! 
c~BHr, odyc.noB.neaaul.t ~BHxeaHeu pacceHBaTe.neA, H q.neu 

dy~eT 3aBHC6Tl> OT npOCTpaHCTB6HHOrO ~yp:&e-

-npeodpaaoBaHHH w.nDKTyauHH n.noTHOCTH pacceHBaTe.neA. 
~ TIOCK01I:&Ky rj HB1IH6TCH CTaUHOHapHUU aa HHT6pBa11 

BpeueHB, CpaBHHUUi.t C OllTHqeCKHY nepHO~OU 10-15 
CeK, 

TO 

PaccuoTpHY q.neH cyuw c j = t , Tor~a cneKTP 

6y~eT onpe~e.nHT:bCH ~ypbe-npeo0pa30B8HH6Y aBTOKOppeXfiUHOHHOi.t 

~YHKUHH c yqeTOY ~BH&eHHH. Ec.nH ypaBaeaHe ~BHXeHHS 

- - -t r . .....: r.. + IJ"' , Tor~a 
.) 

I 0'::> i (M>- (lolo +i.:;:, )) t-
P(~c.l) = .1_ ( d.,._ e at-

' 2Jr JCI> (41) 

= 
n.na H3B6CTHOrO pacnpe~e.neHHH CKOpOCTel Cfl6KTP 6y~eT 

flOBTOpHT:b STO pacnpe~e.neHH6, O~HaKO 6y~eT U6HTpBpOBaH 

OK01IO qacTOTU Wo /9/. 
ll.neH CyUYU C j -1- e CBO~HTCH C yqeTOII TOrO, 

qTo fl1IOTHOCT:b ~ 

n. (y*) i:) = L. J" c?- Yj(t)) 
;-• 

H 
( 42) 
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KOTOpHf.t Jierxo CBO,lUfTCSI K rpJIIlKTyanHH s-~ (It:,+). 
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