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HasecTHo, qTO npH peaoHaHCHOM pacceRHHH 6ea oTaaqa Ha £Qpax, css

aaHHbiX B KpHCTanne, )' -KBBHTbi1 pacceRHHbie Ha paanaqHbiX aeeMaHOBCKHX 

ypOBHRX Raep, HHTep«<JepapyiOT. 3Ty HHTepcpepeHUHIO MO)I(HO Ha6niOQBTb KBK 

npH 3epKan&HOM OTpa)l(eHHH, TBK H npH npOXO)I(QeHHH H3nyqeHHg CKB03b nor

nO"I:BTellb noa HyneBbiM yrnoM. B HBCT05lllleH pa6oTe o6cy)I(Q810TC£ THnHqHble 

npHMepbl B03HHKBIOU1HX npH 9TOM 9«P«PeKTOB. 

1. PaccMOTpHM oTpa*eHHe KOpOTKoro HMnyllbca peaTreaoscKoro Hany

qeHH£ OT aepKSllbHOH nosepXHOCTH pe30H8HCHOI'O nornoTHTeng. a KaqeCTBe 

npHMepa B03bMeM nornoTHTellb 
117 Fe HnH n• SD . npeanOliO)I(HM, qTo 

£QepHble ypOBHH pacmenneHbl BO BHeWHeM MSI'HHTHOM none, HanpasneHHOM 

nepeneHQHKyngpHO nnOCKOCTH OTpa)l(eHHRo noKa3aTen& npenoMneHH£ CB£38H 

C aMnnHTyQOH ynpyroro KOI'epeHTHOI'O pacceRHH£ Bnepea f(0) COOTHOWe-

HHeM: 

2w 
a • 1 + -·N f( 0), 

k2 (1) 

rae k - sonHosoe qacno naaaiOmero aanyqeHH£, N - qHcno £Qep B eaH-

HHUe o6'beMa. Ha COq6pa)l(eHHA: CHMMeTpHH RCHO, qTQ npH 38QSHHOii: OpHeH-

TSUHH nong COCTORHH£ C nHHeHHbiMH nongpH38UHRMH 
.. 
•• H 

.. 
e 1 nep-

neHQHKyngpHO nnOCKOCTH OTpa)l(eHH£, ;
2 

ne)I(HT B 9TOH nnOCKOCTH) He 

nepeXOQRT apyr B apyra • .llnH KS)I(QOI'O H3 HHX, HCnon&ayg { 1), BBeQeM CBOI 

noKa3aTellb npenoMneHH£. CooTBeTCTBYIOUlHe aMnnHTya&I f
1 

(0) 
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MO)I{HO HaihH C ITOMOIUbiO <iJopMyllhi (39) H:3 paOOTbl /1/, TipoBOJJ.SI Bbi'IHClle-

HHSI0 ITOlly'IHM: 

aNy aNy 
(2') + D -1 '" ___ _:_-:i-,--

1 -2- C'U-(U +....!L 
5 2 C'U- C'U 2 + 

aNy 1 aNy 3 aNy 
02-t .. .l_ 1 4 . +-

tu-C'U + ...2..!. 4 
l 2 

-+4 +-
C'U-C'Us + * tu-tu" +2[-- 4 tu-tutT 

(2 ") 

IT c3 Y 
rLJ.e a •- - --•- , 

C'U3 y 
1 

y e - IUHpHH8 ynpyroro K8H8118 0 8 pe30H8HCHbie 

3HS'IeHHSI 'ISCTOT C'Ua COOTB9TCTBYJOT nepeXOA8M 0 11300p8)1{eHHbiM Ha pHC.l, 

B 6onbiUHHCTBe aKcrrepHMeHTOB no a<P<PeKTY M~ccoayspa HMeJOT MecTo 

J].HITOllbHbie rrepeXOJl.bl Ml; B '18CTHOCTII 0 9TO OTHOCHTCSI H K MeccoayapOBCKHM 

nepexoJJ.aM B 
57 Fe H 119 So • B aToM cnyqae cnpaBeJJ.llHBhi o6bi'IHhie <iJop-

MYllhi ~peHellSI /
2 /, ASJOIUHe BblpS)I{eHHe ):IllS! 8MIT11HTYAbl OTpS)I{eHHOi!: BOllHbl 

npH e)l.HHH'IHOi!: 8MIT11HTyJJ.e IT8)].8JOIUei!:, .llallbHei!:ruee paCCMOTpeHHe ynpo-

ruaeTcSI, ecn11 yron naJJ.eHIISI ¢ yJJ.osneTsopSieT ycnosHJO 

( ..!... - '¢ )
2 » 21 D - 1 I ' 

2 

npH KOTOpOM <iJopMyllbi cl>peHellSI npeoopaayJOTCSI B 

n-1 
A .. ----

2cos2 ¢ 

KOrAa 911eKTpH'IeCKIIi!: BeKTOp neprreHJJ.HKYllSipeH llllOCKOCTII na)l.eHHSI 0 H 

A - ( D -1 ) cos 2 ¢ 

2 COB 
2 cp 

KOraa aneKTpH'IeCKIIi!: BeKTOp lle)I{HT B 9TOH llllOCKOCTH /3/, 

4 

.,. 

(3) 

(4') 

( 4") 

B JJ.SllbHeil:meM Mhi 6yJJ.eM C'IHTSTb naJJ.eHHe CK011b3SIIUH 

3To ooecne'IHBaeT JJ.OCTaTO'IHo 6onbiUYJO HHTeHCHBHoCTb 01 

H He npoTHBope'I&T ycnos&JO ( 3), noCKOllbKy In - 1 I • 10 -

CneKTpallbHaSI aMnllHTYJJ.a naJJ.aJOruero peHTreHOBCKor 

B pe30H8HCHOH 00118CTH 'ISCTOT nornorueHHSI nOCTOSIHHa, Tipe. 

'ITO ll8)].8JOIUee H311Y'IeHHe Hen011S!pH30B8HO. TipeJ].CTSBHM ero 

HYIO "CM9Ch" ABYX llHHeHHb!X COCTOSIHIIH IT01151pH38UHH ... 
e 1 H 

secaMH, 11crronbayg (2) H (4), nony'IHM Bhipa)l{eHHe JJ.l1SI aMn. 

HOH B011Hbl B 38BHCHMOCTH OT BpeMeH&: 

... yt 
1 00 e 1 BaNy -1tu 2 t---g 

1
, 

c (t)-- r c (OJ)dtu= e 0+ e 
l 2 i J 2 

,. -- 2 v' 2 cos ¢ 

1 oo ;2BaNy 1 sl1
23

t 1l1
14

t 
Cft(t)•-J C (OJ)dtu .. - -(3+e +e + 

• 2 - 4 
2 rr i-oo 2 V 2 COS 2 ¢ 

3JJ.eCb H JJ.anee 11a{3 • (Uti. - (U f3 ; OTC'IeT BpeMeHH Be)l.eTCSI OT 

XOJ].a HMnynbca peHTreHOBCKOrO H311y'leHHSI K OTp8)1{810IUei!: ITOB4 

HHBaSI (5') C (5"), BHJJ.HM 0 'ITO 3aKOHbl pa3BHTHSI BO BpeMeHJ 

aMrrllHTYJlhi C IT011S!pH3aUHSIMH ... ... 
e 1 H e 2 pa311H'IHhJ, 3To o; 

OTpa)l{eHHOe H311y'leHHe npH06peno 'laCTH'IHyJO IT011S!pH3aUHJ0
0 

I 

BpeMeHeM no 38KOHy, 38BHCSIIUeMy OT BellH'IHH 11 a{3 ( T,e, 01 

Bhi'IHCllSISI HHTeHCHBHOCTb OTpa)l{eHHoi!: BOllHhi B 3aBHCHMOCTH c 
llY'IHM: 

B
2

a2 N 2 y2 

64 cos 4 ¢ 

J<t> .. I C1 <t> 1
2 

+ 1 C
2 
(t) 1

2
-

-yt 
e ( 26 + 16 cos 11 25 t + 3 coa 11

13 
t + 3 cc 

+ 9 cos !l 18 t + cos ll 34 t + 3 cos 11 
38 

t + 3 cos 11 
48 

t 

11HTep<iJepeHUHSI rrepeXOJJ.OB Me)KJJ.y pa311H'IHbiMH 3eeMSHOBCKHMH 

Balla ITOSIBlleHHe "6HeHHi!:" HHTeHCHBHOCTH OTpa)l{eHHoro H311y'le 
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OMOlllh!O !jlopMynhi (39) H3 pa60Tbl Ill, 0pOBOASI Bhi'IHCne-

aNY aNy (2') 
-1 .. i y 

+ --w- w 2 2 

+ 
w-w +....!.L 

II 2 

aNy ..--..:.-.~ - +...!... 
+ ...2.L 4 

aNy 1 aNy 3 aNy 
--+-r +-iv 'I lv 4 iv 

w-w +.;.J.... w-w +~ w-w:t-·...;..J--
3 2 4 2 II 2 

1 2 (:?") 

Y., y" - mnpHHa yrrpyroro KaHana, a peaoHaHCHbie 

y 
Wa COOTBeTCTBYJOT rrepeXOA&M 1 H306pa)KeHHbiM Ha pHc,l, 

CTBe 3KCIIepHMeHTOB no 3¢¢eKTY M~cc6ay3pa HMeJOT MeCTO 

OAbl M 1 j B "'aCTHOCTH 1 3TO OTHOCHTCSI H K Mecc6ayapOBCKHM 

7 Fe n: 119 Sn • B 3TOM cnyqae cnpaaeAnHBbi o6hi"'Hhie ¢op-

12 I, A&!OlllHe Bbipa)KeHHe AnSI &MIInHTYAhl OTpa)KeHHOH BOnHbl 

HOH aMIInHTyAe naAaJOmeA. llanhHeil:mee paCCMOTpeHHe ynpo-

ron naAeHHSI ¢ yAoaneTaopSieT ycnoBHJO 

( _!.... - "¢ )2 » 21 n -1 I , 
2 

pMynhi 4lpeHenSI rrpeo6paay!OTCH B 

n-1 
A=----

2cos 2 ¢ 

eCKHH BeKTOp nepiieHAHKynSipeH nnOCKOCTH IIaAeHHSI1 

A• 
(n-1) cos2 ¢ 

I 

2 cos 2 ¢ 

eCKHH BeKTOp ne)KHT B 3TOH nnOCKOCTH 
131 . 

4 

~ 

(3) 

(4') 

H 

( 4") 

B .QanhHeRmeM Mbi 6y.lleM C'IHTaT& naAeHHe CKon&aSimHM, T,e. cos 2¢ •1. 

3TO o6ecne'IHBaeT ,QOCTaTO'IHO 6on&my!O HHTeHCHBHOCTb OTpa)KeHHOH BOnH~ 

H He npoTHeope'IHT ycnoeHJO ( 3) 1 nocKon&Ky 111 - 1 I ., 10 -s 

CneKTpan&HaSI aMnnHTy.Qa na.QaJOmero peHTreHOBCKoro Hany'leHHSI B 

B pe30HaHCHOH o6naCTH 'ISCTOT IIOrnomeHHSI nOCTOSIHHa, Ope.QIIOnO)KHM T8K)Ke
1 

'ITO na.QBJOmee H3ny"'eHHe HenonSipH30B8HO. 0pe.QCT8BHM ero KSK HeKorepeHT-

... ... 
HyJO "CMeCb" llBYX nn:HeHHbiX COCTOSIHHH IIOnS!p!i3aUHH e 1 li e 2 C paBHbiMH 

aecaMn:, l1crron&aySI (2) H (4) 1 nony"'HM Bbipa*eHn:e AnSI aMnnHTY.llbi oTpa*eH

HoA BOnHbl B 38BHCHMOCTH OT BpeMeHH: 

... yt 
1 10 e 1 BaNy -tw 2t--2 -

C (t)•- { C (cu) dcu = e 1 
2rr Loo 1 

2 v 2 cos 2 ¢ 

1 t\ t 
O+e 25 ), (5') 

1 oo ;2BaNy 1 t623 t t6 14t t6 111 t 
C2 (t)•-J C 2 (cu)dw .. - _ 4(3+e +e +3e ), (

6
'1) 

2 IT i-oo 2 V 2 COS 2 t/J 

3AeCb H .Qanee t\af3• (Uti. -(&) f3 j OTC"'eT BpeMeHH Be.QeTCSI OT MOMeHTa npH

XO,QS HMIIynbCS peHTreHOBCKOPO Hany"'eHHSI K 0Tp8)1(8JO!Ueit IIOBepXHOCTH, Cpae

HHBSSI (5
1

) C (5") 1 BH.QHM 1 'ITO 38KOHbl pa3BHTHSI BO BpeMeHH COCTSBnSI!OIUHX .. .. 
BMIInHTy.Qbl C nonSipH38UHS!MH e 1 H e 2 paanH"lHbl, 3TO 03Ha"laeT, "'TO 

OTpa)KeHHOe H3ny"leHHe npHo6peno "'SCTH"'HYJO nonSipH38UliJO, MeHSIJOIUYJOCSI CO 

BpeMeHeM 110 3aKOHy 1 3aBHCHmeMy OT BenH"lHH t\ tt{J ( T,e, OT pacmenneHHSI), 

Bbi"lHCnSISI HHTeHCHBHOCTb OTpa)KeHHOil: BOnHbl B 3aBHCHMOCTH OT BpeMeHH
1 

no-
• 

ny"'HM: 

B2a2 N2y2 

64 cos 4 ¢ 

J<t>-=IC 1 (t) 1
2 

+IC
2

(t) 1
2

• 

-yt 
e ( 26 + 16 cos t\ 25 t + 3 cos t\ 13 t + 3 cos t\ 14 t + 

+ 9 cos t\ 111 t + cos t\ 34 t + 3 cos t\ 311 t + 3 cos t\ 411 t ) . 

(6) 

l1HTep¢epeHUHSI nepeXO,llOB Me)K.Qy paanH"'HbiMH aeeMaHOBCKHMH ypOBHS!MH Bbi3-

eana noHBneHHe r6HeHHH" HHTeHCHBHOCTH OTpa)KeHHOPO Hany"'eHHSI, Tio.Q06Hbie 

• 
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mmeHHSI MO>KHO Ha6niOA8Tb H Ha OTl(enbHblX (He CBSI38HHbiX) MPBX H a:To-

/4/ 
MaX ; CneUHtPHKa pacceSIHHSI Ha CBSI38HHb!X Mpax COCTOHT, K8K y>Ke I"OBo-

pHnOCb1 B KOI"epeHTHOM XapaKTepe SIBneHHSI ( Ha KOTOpbllt SIBHO yK83biBaeT TO, 

'!TO HHTeHCHBHOCTb nponopUHOHanbHa KB8Jlpa:Ty "lHCna Sll(ep), H3-3.9. "!ei"O no

SIBnSilOTCSI 6HeHHSI C pa3HOCTblO "!SCTOT nepeXOAOB Ha paanH"!Hble noaypOBHH 

OCHOBHOI"O COCTOSIHHSI, 

OT aenH"lHH t!. ti.{J aon>KHa aasuceTb H ycpenHeHHaH no speMeHH 

HHTeHCHBHOCTb OTpa>KeHHOI"O H3ny"!eHHH1 6nai"Olt8pH "leMy Mbl MO>KeM HCCne

ltOB8Tb pacmenneHHe ypoaHelt 6ea apeMeHHolt npHBH3KH K HMnyn&cy peHTre

HOBCKoro H3ny'leHHSI HnH l(S>Ke npH Henpepb!BHOM o6ny'leHHH "6enbiM" peHTI"e

HOBCKHM CBeTOM, Ka'leCTBeHHO aTy 38BHCHMOCTb MO>KHO nOHCHHTb cnel(ylOWHM 

o6paaoM, CocTOSIHHe c nongpuaa:uuel 

HblX ypOBHSIX, ( nepeXOltbl cu 2 H C&l S 

e1 pacceuaaeTCH Ha ABYX pe30H8HC

pHC,l), Ecnu pacmenneHHe :3THX ypoa-

He A aenHKO ( MHOI"O 6onbWe )' ) , TO pe30HSHCHble nHKH He nepeKpblB8lOTCH, 

H nocne ycpeaHeHHSI no apeMeHH aonH&I, pacceHHHbie Ha aayx peaoHaHcax, He 

HHTep<l>epupylOT. AMnnHTYAS BOnHbl1 pacceHHHOfi Ha OAHOM pe30H8HCe1 nponop-

N N2 

UHOHanbH8 -
2

- 1 HHTeHCHBHOCTb - - 4- , H CyMMSpHaSI HHTeHCHBHOCTb 

- ~ • B OTCYTCTBHe JKe pacutenneHHSI aMnnHTyAa paCCeSIHHOfi BOnHbl npo-
2 I 

nopuuoaanbHa N , a HHTeHCHBHOCTb - N , T,e. BllBOe 6onbute. AHano-

I"H'IHbie paCCY>KlteHHSl MO>KHO npoaeCTH H AnH COCTOHHHSI C nonHpH38UHel e I 
pacceHBSlOWei"OCSI HS 'leTblpeX pe30H8HCHbiX ypOBHSIX, 

YcpeaHeHHe no apeMeHH aaeT cneay10wyl0 aaaHCHMOCTb oTpa>KeHHofi HH

TeHCHBHOCTH OT BenH"!HHbl pacwenneHHH ypOBHefi: 

00 B 1 a 2 N 2 y 2 
16 y 1 3 ,I 3 )' I 

y fJ (t) d t- - ( 26 + 1.+ + + 
0 

64 cos 
4

"' 
2 2 2 +A:, I AI 

y+Au y , + 14 

,. 3, 2 3 ,I 
(7) 

9y2 
+ + +---+---) 

,.. +till y I+ AI 1 ti 2 I ti 2 
11 S4 Y+se y+ce 

2. PaccMOTpHM npoxoJKAeHne HMnyn&ca peHTreHoacxoro uany'leHHH CKB03b 

nnacTHHKY peaoHaacaoro nornoTHTenSI, noMeweHHYlO a Mai"HHTHoe none. Pac

"leT Hau6onee npocT, ecnu none aa nornoTHTene opueHTHpoaaHo no Hanpas

neHHlO naaa10wHX Ha nnacTHHKY peHTreHOBCKHX nyqeA. Ha coo6pa>KeHHI CHM-

6 

~ 

MeTpHH SICH01 '!TO npH TSKOI OpHeHT8UHH CT8UHOH8pHbl UHpK 

30B8HHbie COCTOHHHH. Bbi"!HCnHH COOTBeTCTBYlOWHe nOK838Te 

D 1 H D I , C nOMOWblO tPOpMynbJ (39) H3 pa60Tbl /1/ H C 

nony"!HM: 

1 
II -1•-

1 4 
(<)-

AnSI COCTOSIHHSI C nonSipH38UHefi 

aNy 

(&) +.!L 
1 2 

..;2 

n
2
-1,. ...l. aNy 

4 + 
"' - (&) + ...!.!. 

3 2 

+ 

.. .. 

1 
4 

~ aNy 
4 

CU-'C&l + ....!z_ 
4 2 

' H 

aNy 

cu-cu +~ 
8 2 

AnSI COCTOSIHHSI C nonHpH38UHelt 
e 1 +I e 11 

; pe30H8HCHbJe 3 
y2 

nepeXOAOB COOTBeTCTBYlOT YK838HHblM Ha PHC,}, naaalOwee 

TaeM HenonHpuaoaaHHbiM, Ero cneKTpanbHaH aMnnuTyaa eCTb 

1 -t •. • +ie 
"cMecb" aMnnHTYA 8 l V

2 
H B I V

2 
I i KOTOpbl4 

paccMaTpHBaTb HeaaaucHMO. AMnnuTyaa aonHbi c nonHpH: 

Ha rny6uae z aaeTcH Bbipa>KeHHeM: 

.. .. 
00 

c
1
(t)•B 

•• -le. 1 f 
lilt .Ill• -1 (&) t 

e 0 de 
.,;2 2w i -"" 

.. .. ·.-1 .. liD • bz 1 -leu! t-c; I { 31 i 
• B f e ezp -- 4 y2 2rri-oo . 4 

1'1.1-(11 +.!Y 
1 2 

rae b--
a .!'I Y (I) 1 

, npocToA 38MeHOH "!SCTOTbl (Ill a a 
c 

aa "' 8 nony'laeM tPOPMYny anSI aMnnnTyAbi C J ( t) aonH&I c 

t +i •• 1 • npH Bbi'IHCneHHH paanOJKHM :3KCnOHeHTbl B psutbl 

..;:2 4b 
py f3 • f3 l Z • -- Z H OI'p8HH'IHMCSI 'lneHSMH BTOpOI"O nopsutl 

y 
nonoJKHM, 'ITO TOnutHH8 t nnacTHHKH Mana B Cp8BHeHHH C l(nHHOfi 

6era 
l 

N cro 

y 
--n <t>oToHa c peaoHaHcHofi aaeprueA. 
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HO H86ni0118Tb H H8 OTllenbHbiX (He CBSI38HHhiX) HllPBX H 8TO-

HqlHKa pacceSIHHSI Ha CBSI38HHbiX SlllpSX COCTOHT, KaK ylKe I'OBQ

!I'epeHTHOM xapaKTepe SIBneHHSI (Ha KOTOpbiH HBHO yKa3hiBaeT TO, 

HOCTb nponopUHOHanbHS KB81lpaTy 'IHCna Slllep), H3-3·9 'lei'O no

eHHSI C pa3HOCTb!O 'laCTOT nepeXOllOB Ha paanH'IHbie no.nypOBHH 

!:!. a.fJ 110nlKH8 38BHCeTb H ycpe.nHeHHSSI no BpeMeHH 

b OTpalKeHHOI'O H3ny'leHHSI1 6nai'Oll8PSI 'leMy Mbl MOlKeM HCCne

nneHHe ypOBHeH 6ea BpeMeHHOH npHBH3KH K HMfiYnbCY peHTI'e

y'leHHH HnH ASlKe npH Henpeph!BHOM o6ny'leHHH '6enb1M"' peHTI'e

OM. Ka'leCTBeHHO STY 3aBHCHMOCTb MOlKHO nOHCHHTb Cne.ny!OIUHM 

TOHHHe C nonHpH3SUHeA 

• ( nepeXOllbi rua H ru s 

e1 pacceHBaeTCH HS llBYX pe30HSHC

pHc,l). EcnH pacmenneaHe STHX ypoa-

) 1 TO pe30HaHCHble nHKH He nepeKpbiBa!OTCH0 

llHeHHH no BpeMeHH BOnHbl 0 pacceHHHbie H8 ABYX pe30HSHC8X0 He 

T. AMnnHTyAa BOnHbi, pacceHHHOA HS OAHOM pe30H8HCe, nponop

NI 
1 HHTeHCHBHOCTb - - 4- 1 H CyMMapHaSI HHTeHCHBHOCTb 

TCyTCTBHe >Ke pacmenneHHSI aMnnHTY118 paCCeHHHOA BOnHbl npo-

N , a HHTeHCHBHOCTb - N 2 
, T,e. BllBOe 6onbme. AHano-

Y>KlleHHH MOlKHO npOBeCTH H AnSI COCTOHHHH C nonHpH3S~eA ~~ 

rocH Ha 'leTbipex peaoHaHCHbiX ypoBHHX. 

eHHe no BpeMeHH AaeT cneAy!OIUYIO 3SBHCHMOCTb OTpalKeHHOA HH

OT BenH'IHHbl pacmenneHHH ypOBHeA: 

B 2 a 2 N 2 y 2 

( 26 + 
16 y 2 3yl 3 , 2 

+ -- + + 
64 cos 4 ¢ 2 I 

y + Au I A I y + 1S 
I AI , + 14 

y• 3, 2 3 y 2 
(7) 

9y2 
+ +---+-·-) 

2 AI y 2+ !:J.2 I 6.1 I !:J.I y + 18 
S4 Y+u Y+u 

MOTpHM npOXOlKA9HHe HMnynbCS peHTI'eHOBCKOI'O H3ny'leHHH CKB03b 

e30HaHCHOI"O nornOTHTenH, nOMeiUeHHYIO B MSI"HHTHOe none, Pac

e npocT, ecnH none Ha nornoTHTene opHeHTHpOBSHO no Hanpaa

IUHX Ha nnaCTHHKY peHTreHOBCKHX ny'leA. Ha coo6palKeHHA CHM-

6 

~ 

•ilf) 

tf:: 
't:t: ,,, .. 
·~~',\ ~ 
r 
I 

• 

MeTpHH SICHO, 'ITO npH TSKOA OpHeHTSUHH CTSUHOH8pHbl UHpKynHpHO nonHpH-

30BSHHbie COCTOHHHH, 8hi'IHCnHH COOTBeTCTBy!OIUHe nOKS3STenH npenoMneHHH 

D 
1 

H D 2 , C nOMOlllbiO tiJopMynbi (39) H3 pa60Tbl /1/ H COOTHOIUeHHH ( 1), 

nony'IJ{M: 

D1 -1 1 .,_ 
4 

(c)-

aNy 

Q) + _!L 
1 2 

.... 
·1-i 

AnSI COCTORHHSI C nonHpH3aUHeA 

v" 
a

2
-t., ..1_ aNy 

4 
(U - Q) + ..!2::. 

3 2 

3 aNy 
+-

ru-•ru 4 + -T 4 

~ 
' H 

+ 
1 
4 

aNy 

ru-ru +~ 
e 2 

(8') 

(8") 

AnSI COCTOSIHHSI C nonSipH38UHeA 

.. .. 
e 1 +1e 2 _.__,="_.;;...; pe30H8HCHbie 3H8'1eHHH '18CTOT 

v2 
nepeXOAOB COOTB9TCTBYIOT YK838HHbiM Ha pHC,l, na.na!OIUee H3ny'leHHe C'IH

TSeM HenonHpHaoaaHHbiM, Ero cneKTpanbHSSI aMnnHTyAa eCTb HeKorepeHTHSSI 

1 -l :. :+it 
'cMecb' aMnnHTYA B 1 

H B 1 V 2 ; KOTOpbie MOlKHO pac-
v2 2 t -• t 

paccMaTpHBSTb HeaaBHCHMO. AMnnHTyAa sonHbi c nonSipHaauHeA 1 , _ a 

H8 rny6HHe Z ASeTCSI BblpalKeHHeM: 

• B 

rae 

c
1
(t)•B 

.. .. ... 

.. .. 
.1 -ie. 

v2 

• 

... 1 1 
2w l -eos 

... 

... 1-fs-lrut 
e 

bz •1-l •a 1 -1Ql( t- "'C'l 31 
1 e ezp {--. 4 

v2 

b--

2rri-.. r~> -cu +.!!. 
1 2 

a.NyQ.l• 
c 

, npoCTOil: 3SMeHOil: '18CTOTbl Q)l Ha 

dQ.l -

(9) 
bz l ] dQ.l, 

4 
(U -G> +·..!r... 

4 2 

cue • a Q)4 

HS e» 1 nonyqaeM q,opMYny nnH aMnnHTYAhi c,<t> BOnHbi C nonSipH38UHeA 

•• + l :. 
• npH Bbi'IHCneHHH paano>KHM aKcnoHeHTbi B pSillbi no napaMeT-

py 
..;.2 4b 

/3 • /3 l z • -- Z H orpaHH'IHMCH 'lneHSMH BTOporo IIOpSillKS, T,e, npen
y 

nono>KHM, 'ITO TOnlllHHa 

6era 
1 

N CJo 

• 

y 
--n 

t nnaCTHHKH Mana B CpSBHeHHH C llnHHOA CB06011HOI"O npo-

tllOTOHS C pe30HaHCHOA SHeprHeA, 
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B HHTeHCHBHOCTH npoweAwero H3J1y'IeHHSI J ( t) -I c 1 ( t) IJ +I c2 ( t) 11 6y

AeT scnnecx, cooTBeTcTsy~wHA npoxo~AeHH~ nepeAaero ~poHTa HMnynbca; 

npH t > 0 B HHTeHCHBHOCTH nOSIBSITCSI 3aTyXa~wHe 6HeHHSI 

g2 

~~ y 2 2
2

(10+3coaA
14

t+3coaA
38

t)e-Y'. 
( 10) J(t)t>o ----1:8 

'-!aCTOTbl 6HeHHA A 14 H A se aaAa~TCSI ·pacwenneHHeM peaoaaHCHbiX ypos-

HeA. EcnH C nOMOWb~ BpeMeHHOA 3aAep~KH f oTcexaTb nepsbiA scnnecx 

npoweAwero Hany'IeHHSI, To pacwenneHHe yposaeA MO~Ho HccneAosaTb H no ... 
ycpeAHeHHOA: HHTeHCHBHOCTH )' f J (t) d t 1 KOTOpag TO~e 3aBHCHT OT Be-

nH'IHH A 14 H A
38 

• 
f .. O 

g2 3 2 
'J(t)dt-- ~2 y2 22 (10 + . y 

128 2+ A:a 
)' 14 

2 
3 y ) • 

2 ... t 
Y + u n 

... 
)' f + (11) 

t:-+0 

!13 COOTHOWeHHA: ( 1 0) H ( 11 ) BHAH01 'ITO HHTeHCHBHOCTb npH t > 0 nponop

UHOHanbHa KBaApaTy 'IHCJia SI.Qep, .3TO CBSI3aHO C KOI"epeHTHb!M H3J1y'IeHHeM 

SIAep nOI"JIOTHTeJISI, soa6y~JleHHbiX nepeAHHM !jlpOHTOM npOXOASIWei"O HMnyJibCa; 

CyMMapHaSI aMnJIHTyAa nponopUHOHaJ1bHa 'IHCJIY SI.Qep B nepsoA: CTelleHH, a 

HHTeHCHBHOCTb - BO BTOpoA:, 3aMeTHM TaK~e, 'ITO Ha TOHKOA: IIJiaCTHHKe 

s¢$eKT aaBHCHMOCTH HHTeHCHBHOCTH OT pacwenneHHSI HeJ1b3SI Ha6JI~AaTb 1 eCJIH 

perRcTpHpyeTCSI ace npoweAwee Rany'IeHHe, axn~qag H nepBbiA: acnnecx. 

3. npH npoXO~AeHHH CKB03b AOCTaTO'IHd TOJ1CTy~ IIJiaCTHHKy pe30H8H

CHOI"O IIOI"JlOTHTeJISI CneKTpaJibHaSI nJIOTHOCTb SJieKTpOMai"HHTHOA: BOJ1Hbl nepe

pacnpeAeJISieTCSI, B peaynbTaTe sToro sepoSITHOCTb peaoHaHCHoro aoa6y~Ae

HHSI SIAep I"ny60KHX CJ10eB OKa3biBaeTCSI 3aBHCSIWeA OT napaMeTpOB pe30HaH

Ca, a ecnH peaoHaHCHbiA: yposeHb pacwenneH, TO H oT cTeneHH nepexpbiBa-

HHSI noAypoaHeA. Boa6y~AeHHbie SI.Qpa c sepoSITHOCTb~ Cl 
, I"Ae Cl -a+l 

KOS~!jJHUHeHT BHyTpSHHeA: KOHBepCHH, nepeXOASIT B OCHOBHOe COCTOSIHHe C HC

IIYCKaHHeM 9J1eKTpoHa KOHBepCHH. TaKHM o6pa30M1 perynRpyg pacmenneHHe 

aeeMaHOBCKHX IIOAYPOBHeA BHewHHM IIOJ1eM,MO~HO BJIHSITb Ha HHTeHCHBHOCTb 

8 

~ ~ 

npouecc';t'; o6paaosaHHSI sneKTpOHOB KOHBepCHH (RnH xapaxTepl! 

nyqeHHSI)' B AOCTaTO'IHO TOJ1CTOA: nnaCTHHKe pe30HaHCHOI"O no: 

cyweCTBY Mbl HMeeM AeJIO C aHaJIOI"OM H3BeCTHOI"O MeTOAa " 

(eM., HarrpHMep, 151 ) ,ao B cneuH~H'IeCKHX ycnosHSIX, xorAa c 

MO~HOCTb H3MeHSITb CTelleHb nepeKpbiBaHHSI pe3oHaHCHb!X ypo: 

npoBeAeM Bbi'IHCJ1eHHSI AJISI cnyqag, KOI"A8 M8I"HHTHOe II 

saHo neprreHilHKynSipHo nnacTHHKe. Hac HHTepecyeT cneAy~u 

rny6RHe z )I -KBaHT, He Bbl3biBaSI OTA8'IH 1 B036y~AaeT S!ApO, 

B03BpawaeTCSI B OCHOBHOe COCTOSIHHe C HCnycKaHHeM SJ1eKTI 

PaAH orrpeAeneHHOCTH 6yAeM rosopHTb o nesononSipRaosaHHbi: 

ilnSI HHX llpOUeCC MO~eT HATH no ABYM KaHanaM B COOTBeTC1 

JleBOIIOJ1SipH30BaHHbie y -KBaHTbl MOI"YT B036y~AaTb ABa aeei 

HSI 
57 Fe • Tax xax HCcneJlyeTCSI rrornoweHHe pa3HbiMH Ha'Ianl: 

STH KaHaJ1bl cneAyeT paCCMaTpHBaTb He3aBHCHMO Apyr OT AJ 

qaeT, 'ITO sepOSITHOCTb J 
1 

( Z, t) B036y~AeHHSI SI.Qep Ha rn 

MeHT BpeMeHH npH IIpOXO~AeHHH J1eBononSipH30B8HHOI"O Cl 

Me ABYX COOTBeTCTBY!OWHX BepOSITHOCTeA: J'(z,t) 
l 

H J"(z 
2 

J (z,t)=J
2
' (z,t)+J"(z,t) .. 

l l 

... ... . 
e -ie 1 oo -.lwet--;l 3i bz 1 b 

•31 l 2 -2-l f e exp [--4 lv- -4-
.j2 "-oo w-w +...;...,{._ C&l-w-

1 2 4 

" e
1
-ie

2 1 oo -lC&I(t--cl 31 bz i bz 
+I - f e' exp[-- ----

.j2 2rti -ao 4 61-W + !1._ 4 61-C&I +.!.r_ 
1 2 4 2 

Kos~!jJHUHeHT 3 rrepeA nepBbiM cnaraeMbiM Y'IHTbiBaeT OTHOC 

SITHOCTb paCCM8TpHB8eMbiX rrepeXOilOB, p aanaraSI 9KCIIOHeH' 

4b 
napaMeTpy {3 "" {3

1 
Z o: --- Z H orpaHH'IHBaSICb 'IJieHaMH r 

y 
IIOJ1Y'IHM: 

J
1

(z,t) 
-)It 5 3 -1 

.. e [4---13 yzt--13 yz A sin A t 4 1 4 1 14 14 
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HBHOCTH nporneArnero H3ny'leHHSl J(t) •I C 1 (t)l
11 

+I C2(t)l
1 

6y

ooTBeTcTsyrowHA npoxo~AeHHro nepeAHero ~poHTa HMnynbca; 

B HHTeHCHBHOCTH IIOSIBSITCSI 38TyXBIDWHe 6HeHHSl 

g2 

131 

2 2 a2 A -Yt 13
1 

y t (10+3cos u 14t+3 cos A38 t)e . ( 10) --.--

IHA IJ.. l4 H IJ.. SS 38A8IDTCSI ·pacwenneHHeM pe30H8HCHbJX ypOB-

OMOWbiD BpeMeHHOii: 38Aep~KH f OTCeKSTb nepBbiH BCnneCK 

3ny'leHHSl, TO pacwenneHHe ypOBHeH MO~HO HCCneAOB8Tb H no .. 
HTeHCHBHOCTH )' f J (t) d t , KOTOp8Sl TO~e 38BHCHT OT Be-

f .. O 

A 38 I 

------). g2 3 2 
d t =- 132 y2 t2 (10 + y 

128 y2+ IJ..2 
14 

+ (11) 

HH ( 10) H ( 11) BHAHO, 'ITO HHTeHCHBHOCTb npH t > 0 nponop-

laApBTY 'IHCna Sl}:lep, :3TO CBSI38HO C KorepeHTHbiM H3ny'leHHeM 

ensr, B036y~A9HHbJX nepeAHHM ~pOHTOM npOXOASIWero HMIIynbC8; 

nnHTYAB nponopUHOHBnbHS 'IHCny Sl}:lep B nepBOH CTeneHH, a 

b - BO BTOpOA, 3aMeTHM TaK~e, 'f{TO Ha TOHKOH nnaCTHHKe 

MOCTH HHT9HCHBHOCTH OT pacwenneHHSl Henb3Sl Ha6niDA8Tb, eCnH 

CSI see npowe.llwee Hany'leHHe, BKniO'IaSI H nepBbiA acnnecK, 

IIpOXO~AeHHH CKB03b JlOCTBTO'IHO TOnCTyro nnaCTHHKy pe30H8H

TenSI CIIeKTpanbHSSl nnoTHOCTb sneKTpOMarHHTHOH BOnHbl nepe

Sl, B peaynbTaTe sToro sepoSITHOCTb peaoHaHCHoro soa6y~Jle

OKHX cnoes OK83biB8eTCSl 38BHCSIWeH OT napaMeTpOB pe30H8H-

30H8HCHbiH ypoBeHb pacwenneH, TO H 0'1' CTeneHH nepeKpb!BB

eii:, Bo36y~AeHHbie S~Apa c seposrTHOCTbro ---!!__
1 

, r.lle a -a+ 
HyTpeHHeii: KOHBepCHH, nepeXOJlHT B OCHOBHOe COCTOSIHHe C HC-

eKTpOHa KOHBepCHH. TaKHM o6pa3oM, perynHpysr pacwenneHHe 

noAypoBHeA BHeWHHM noneM,MO~HO BnHSITb Ha HHTeHCHBHOCTb 

8 

~ 

npouecc~-';o6pa.30B8HHH sneKTpOHOB KOHBepCHH (HnH xapaKTepHCTH'IeCKoro H3-

nyqeHHSI)" B AOCTBTO'IHO ToncToii: nnacTHHKe pe3oH8HCHoro nornoTHTenSI, flo 

cyWeCTBY Mbl HMeeM Aeno C aHanoroM H3BeCTHoro MeTOAB "CBMOHHJlHKBUHH"' 

(eM,, HB,IIpHMep, / 6 /) ,HO B CJieUH!lJH'IeCKHX ycnOBHSIX, KOrAa CyWeCTByeT B03-

MO~HOCTb H3MeHHTb CTeJieHb nepeKpbiBBHHSl pe30H8HCHbiX ypOBHeH, 

DpoBeAeM Bbi'IHCneHHSI AnSI cnyqaSI, KorAa MarHHTHOe none opHeHTHpo

saHo nepneHAHKynsrpHo nnacTHHKe. Hac HHTepecyeT cnenyiOwHii: npouecc: Ha 

rny6HH9 Z )' -KB8HT
1 

He Bbl3biB8H OTAB'IH, B036y~AaeT RApO, KOTOpOe 3aTeM 

B03BpawaeTCH B OCHOBHOe COCTORHHe C HCIIyCKBHHeM sneKTpOHB KOHBepCHH, 

)' -KB8HT8X, 
PanH onpeneneHHOCTH 6yAeM rosopHTb o nesononSipH30BBHHbiX 

nnR HHX npoUeCC MO~eT HATH JIO ABYM KaHanaM B COOTBeTCTBHH C TeM, 'ITO 

nesononsrpH30BBHHbie 
)' -KBBHTbl MOI'YT B035y~A8Tb ABB 3eeMBHOBCKHX ypoB-

57 HH Fe , TaK KaK HccnenyeTCH nornoweHHe pa3HbiMH Ha'lanbHbiMH ypoBHHMH, 

STH KaHanbi cneAyeT paCCMaTpHB8Tb He38BHCHMO Jlpyr OT npyra. :3TO 03H8-

qaeT, 'ITO aepoSITHOCTb J 
1 

( Z, t) B036y~AeHHSl Sl]:lep HB rny6HHe Z B MO-

MeHT apeMeHH t 
npH npoxo~AeHHH neaononsrpH30BBHHoro cseTa pasHa cyM-

Me ABYX COOTBeTCTBYIDWHX BepOSITHOCTeA 
J'(z,t) 

1 
H J"(z,t): 

2 

.. 31 
.. .. e -ie 1 eo 

1_ 2 _I 
\}2 21t i_ .. 

00 

L I 
y2 21ti -oo 

J 1 (z,t)=J~ (z,t)+J;(z,t) .. 

bz • bz i -----t(IJ( t--;' [ 3i - T ~ 
e exp -4 ..!!.... (IJ-{1.)4+ 2 

(IJ -(IJ 1 + 2 

d(IJ 12 
- + 

(IJ-(IJ +-!!--
( /2) 

,. 3i 
l(IJ(t--;;-) [--

- exp 4 
i bz 
4-i l 

d(IJ 
. ]2 • 

e 
(IJ-(IJ 4+.:2::. 

2 
(IJ-(IJ + 2.!. 

4 2 

Kos~HUHeHT 3 nepen nepBbiM cnaraeMbiM y'IHTbJBaeT OTHOCHTenbHYIO Bepo-

HTHOCTb paccMaTpHaaeMbiX nepexonos, PaanaraSI sKcnoHeHTbi B pSIAbi no 

4b napaMeTpy f3 "' 13
1 

z = - z H orpaHH'IHBaHCb qneHaMH nepsoro nop H.llKB, 
y 

nony'IHM: 

-yt 5 3 -1 J
1

(z,t)•e [4--'4f3
1
yzt-Tf3 1 yz!J.. 14 sin!J.. 14 t]. 

(13) 
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npu 3aMeHe eenH"'HH&I A 14 Ha A II nony"'aeTCSI B&IpaJKeHHe .Qnsr BepoSIT-

HOCTH } I (•, t) B030YJK.Q9HHSI srnep Ha rnyOHHe Z B MOM9HT BpeMeHH t 
npe paccesHHH npaeonongpuaoeaHH&IX peHTreHoacxux ny"'el. 

Hcnom.aysr nony"'eHH&le .Qnsr J1 (z,t} H J (z,t) $opMyn&I, HeTpy.QHO Hal-
l . 

TH 3aBHCHMOCTb "'HCna sneKTpOHOB XOHBepCHH, 06pa30BaBWHXCSI B nnaCTHH-

xe, oT epeMeHH. M&l, O.QHaxo, He 6y.QeM a.Qec& SToro .QenaT&, a. cpaay, HH-

Terpupysr J (z, t) • J 
1 
(z,t)+J

2 
(z,t) no TOnlllHHe nnaCTHHXH f H yc-

pe.QHSISI no BpeMeHH, nony"'HM BenH"'HHy, nponopuHOHallbHylO nonHOMy "'Bcny 

snexTpOHOB XOHBepCBH, OOpa30BaBWHXCSI B nornOTHTene: 

y jdt /J(z,t)h• 
0 0 yi+AI ). 

3 I 
32t-tJlf 1

(10+ y + 
2 +AI y 14 II (14) 

nony"'eHHOe COOTHOWeHHe .. >nHCb!BaeT 3aBHCHMOCTb "'HCna snexTpOHOB XOHBep

CBH (H XapaXTepHCTH"'eCXHX $<>TOHOB), Oopa30BaBWHXCSI npH npOXOJK.QeHBB 

HenonsrpH30BaHHOrO peHTreHOBCXOro H3nyqeHHSI CXB03b nornOTHTen&, OT Be

liH"'HHbl pacmenneHHSI smepHblX ypOBHeii B MarHHTHOM none, 3aBHCHMOCTb cxa-

3b!BaeTCSI TOnbXO B TOM Cny"'ae, XOr.Qa BTOpblM cnaraeMblM B ( 14) Hellb3SI 

npeHeope"'b 0 T.e. TOnbXO npB .QOCTaTO"'HO OOllbWOii TOliWBHe nnaCTHHXB. 

4. AHanorB'IHble s4$exT&l 6yayT cyweCTBOBaTb B B Tex cny"'aHX, xor

JJ.a pacwenneHHe srnepHblX ypOBHeii Bbl3B8HO He TOllbXO MarHBTHblM noneM
1 

HO H lllOOblMH JlpyrBMH RpH'IHHBMH, HanpHMep, npH KBBJJ.PYl10llbHOM paCII(errne

HHH, 8 l1pHHUHl1e B03MOJKHO HX HCl10llb30BaHHe }J.nSI onpe.QeneHHSI THna pac

WenneHHSI H ero XapaxTepHCTHX, 3aMeTHM T8XJKe 1 "'TO C nOMOWblO MeTO.Qa, 

Ol1HCBHHOro B nyHXTe 1, MOJKHO H3y'laTb HeK:OTOpble CBOiiCTBa noeepXHOCTH 

pe30HaHCHOrO nornOTHTensr /6/. 

B&I"'HClleHHH e HaCTOSillleA pa6oTe npoeeJleH&l B npeanonoJKeHHH, "'TO see 

y -KBaHTbl pacceuea10TCH 6ea OT.Qa'IH. Y"'eT noHensr10werocsr B pean&HOM 

cny'lae Heynpyroro pacceHHHSI y -XBaHTOB HecnoJKeH H He npHBO.QHT X 

l1pHHUHl1H8llbHO HOBblM Cli9JlCTBHSIM. npo.QenaHHble Bbl'IHCneHHSI Cl1paBe.QnBBbl C 

TeM HeoonbWHM H3M9H9HHeM, 'ITO X094Mj~HUH9HT a 
HyJKHO JlOMHOJKHTb Ha «Pax-

10 

~ 

TOp, Y'IHTblB8IOWHA eepoSITHOCTb Toro, "'TO BXT&I nornoweHHl 

y -KBaHTa npoucXOJlSIT 6ea OTJla'IH x). KpoMe Toro, noc1 

pe30HaHCHOrO nornoweHHSI Y -XBaHTOB MOJKeT l1pOHC;!tO.QHTb 

1-f 
8119KTpOHOB KOHBepCHH l10SIBBTCSI ciJoH, COCTBBIISIIOIUHA • --r-
IIOCTb l10rJlOIU9HHSI 093 OTJla'IH) OT HHT9HCHBHOCTH ( 14), 

CooTHomeHHSI, nony'leHHble Jlnst sneKTpOHOB KOHBepcuu, on 

Eecc Heynpyroro pacceHHHSI y -XBaHTOB, C l10MOUlblO KOTOpb· 

I!CCneJlOBaTb paCIUel1J19HH9 SIJl9pHblX ypoBHeft, 

CTporo roeopst, Heo6xoJJ.HMO eme y'IHTblBaTb BHTepciJepeHu 

peaoHaHcHoro B peneeecxoro paccestHHSI (eM. , HanpHMep, /3,6 

ro aciJclleKTa Mana. • 

B aaKJIIO'IeHHe OTMeTHM, 'ITO stenesust, no.Qo6H&le onuca1 

1,2 H 3, MOJKHO Ha6niOJJ.aTb H npH BCnOllb30B8HHH pe30H8HC.I! 

KoHe'IHbie ljlopMyJibi npH STOM H3M9HSITCSI. Tax, HanpHMep, B 

i.lOitonHBTeJibHO nostBSITCSI 6ueHHSI Ha pa3HOCTH peaoHaHCHbiX '181 

H3ny'leHHst B peaoHaHCHblX 'laCTOT. nornoweHH.R, Taxue 6ueHH 

BHH BH9ll1Hero nonst B3y'lanHCb TeOp9TH'I9CKH H SXCl19pHM9H'J 

TllX 
/3,12-141. 

AeTop 6narollapuT M.H.noJlropeuxoro aa npeJlnoJKeHHYIO 1 

Hoe BHBMaHue K pa6oTe, a TaKJKe B.r.Bap&lweecxoro H B.J 

M HOrO'IHCJ19HHble none3Hbl9 COB9Tbl H OOCYJKIJ.9HH.II. 
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.(\ l4 Ha .(\II nonyqaeTCSI BbipaJKeHHe JlllSI BepoSIT-

B036yJKJleHHSI S~Aep Ha I'lly6HHe Z B MOMeHT BpeMeHH t 

npaBOnOl1SipH30B8HHhlX peHTI'eHOBCKHX lly"'eA, 

nony'leHH&Ie JlnSI J1 (z,t} H J
1
(z,t) cpopMyllhl, HeTpyJlHO HaA

'lHClla 9lleKTpOHOB KOHBepCHH, 06pa30BaBWHXCSI B nl18CTHH-

• M&I, O/lHaxo, He 6yJleM 3Jlec& aToro JlenaT&, a. cpaay, HH-

(z, t)"' J 
1 
(z,t)+J 

2 
(z,t) no TOllii{HHe nllaCTHHKH t H yc-

eHH, nony"'HM BellH"'HHy, nponopUHOH8llbHyiO nOllHOMy "'HClly 

BepCHH, o6pa30BaBWHXCSI B nOI'llOTHTelle! 

I 3y 2 

(z,t)dz•32l-tJ t (10+------
1 2 A • 

y + 14 

+ 
3y• 

yi+AI ). 
se (14) 

THOWeHne JnHCbiBaeT 38BHCHMOCTb 'lHClla 9lleKTpOHOB KOHBep

pHCTH'leCKHX cpoTOHOB), 06p830BaBWHXCSI npH npOXOJKJleHHH 

OI'O peHTI'9HOBCKOI'O H3ny'leHHSI CKB03b nOI'l10THTel1b, OT Be-

9HHSJ Sl/l9pHblX ypOBHeA B Mai'HHTHOM none, 3aBHCHMOCTb CKa-

B TOM Clly"'ae, KOI'/la BTOpb!M CllaraeMbiM B ( 14) Hellb3SI 

TOnbKO rrpH JlOCT8TO'lHO 6on&woA TOllii{HHe nllaCTHHKH, 

H'lHble a<fJ<fleKTbl 6yJlyT Cyll{eCTBOB8Tb H B TeX Clly"'aSIX, KOI'

SI/lepHblX ypOBHeA Bbi3BaHo He TOllbKO M8I'HHTHbiM noneM, 

YI'HMH ITpH'lHH8MH, HarrpHMep, rrpn KB8JlPYITOl1bHOM pacm:enne

e B03MOJKHO HX HCnOllb30BaHHe JlllSI onpe}leneHHSI THna pac-

XapaKTepHCTHK, 3aMeTHM TaKJKe, 'ITO C nOMOII{biO MeTOJl8
1 

"! 
YHKTe 1, MO>KHO H3y'laTb HeKOTOp&Ie CBOACTB8 nosepXHOCTH 

OI'nOTHTenSI /6/, 

Sl B HaCTOSIIIIeA pa6oTe rrpOBe}leHbl B npe/lnOnO>KeHHH
1 

'lTO BCe 

ccensaiOTCSI 6ea OTJlB'lH, Y'leT noHBllHIOmerocH s pean&HOM 

OI'O pacceSIHHSI y -KB8HTOB HeCllO>KeH H He npHBOJlHT K 

OBblM cne}lCTBHSIM, npo/lenaHHble Bbl'lHCneHHSI cnpaBeJlllHBbl C 

H3MeHeHHeM, 'lTO K09<fJciiHllH9HT 8 HY>KHO /lOMHO>KHTb Ha <flax-

10 

.,.: 

TOp, Y'lHTbiBaiOWHA sepoSITHOCTb TOI'O, 'ITO 8KTbl nOI'llOII{eHHSI H ncnycKaHHSI 

y -KBaHTa rrponcXO/lSIT 6ea OT/lS'lH x), KpoMe Toro, nocxon&xy rrpouecc 

pe30HaHCHOI'O rrornoweHHSI )' -KB8HTOB MO>KeT rrpOHC;ItO/lHTb C OT/la"'eA, JlnSI 

' 1- f ( 
9lleKTpOHOB KOHBepCHH ITOSIBHTCSI <floH, COCTSBllSIIOlUHA ., --r- f - BepOSIT-

HOCTb rrornoweHHSI 6e3 OT/l8"1H) OT HHT9HCHBHOCTH (14), 

CooTHOilleHHSI, rrony"'eHHbie /lllSI aneKTpOHOB KOHBepCHH, OrrHCbiBaiOT H npo-

Pecc Heynpyroro pacceHHHSI )' -KB8HTOB, C ITOMOlUbiO KOTOpb!X T8K>Ke MO>KHO 

Hccne}losaTb pacwenneane H/lepH&IX yposaeA, 

CTporo rosopH, aeo6XO/lHMO ewe y"'HT&IsaT& HHTep<flepeHUHIO H/lepHoro 

fl830H8HCHOI"'O H peneeBCKOI'O pacCeSIHHSI (eM, , HarrpHMep, /3,6/) ,HO ponb aTo-

1'0 a<!J<!JeKTa Mana, • 
B 38KniO"'eHHe OTMeTHM, 'ITO SIBlleHHSI, IT0/l06Hble OnHCaHHb!M B nyHKTaX 

1 ,2 H 3, MO>KHO Ha6l1IO/laTb H npH HCnOn&30B8HHH pe30H8HCHOI'O H3l1y"'eHHSio 

Koae"'H&Ie <!JopMyn&I npH STOM H3MeHSITCSI, TaK, aanpHMep, B cnyqasx 1 H 2 

l.l0110nHHTe1lbHO ITOSIBSITCSI 6HeHHSI H8 p83HOCTH pe30H8HCHblX qaCTOT na}l8IOlUei'O 

H3ny'leHHH H pe3oaaacH&IX qacToT. nornoweaHSI, TaKHe 6HeHHSI rrpH oTcyTcT-

BHH BHelUHei'O nons H3y'lal1HCb TeopeTH"'9CKH H 9KCnepHMeHT8llbHO B pa6o-

Tax /3,12-14/, 

AsTop 6naro/lapnT M.H.noJlropeuKoro 3a npe/lno>KeHHYIO TeMy H nocTOHH

Hoe BHHMaHHe K pa6oTe, a TaK>Ke B.r.Bap&Iwescxoro n B.n.n106ownua 3a 

M HOI'O"'HCneHHb!e ITOl1e3Hbl9 COBeTbl H 06CyJK/l8HHSio 
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