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1. Baeneaae 

Caepxnpoaonsmme KBaHTOBbie aHTepcpepoMeTpbi, a Ko
TOpbiX 'iYBCTBaTenbHbiMa aneMeHTaMa cny)K8T CBepxnpOBO
ngmae KB8HTOBhle aHTepcpepOMeTpaqecKae A8T'iaKa -
CKBHllbi -/I •2 / , acnonh3YIOTCg a ocaoaaoM a racTepe-
3acHoM pe*aMe. 3ToT pe*aM peana3yeTcg, Korna ocaoa

aoii napaMeTp CKBI1lla f= 211 L~ ~ 0 6onhiiie enaHaUbi. 

3necb 1>0 = h/2 e = 2.1o-15 Bo - KaaaT MaraaTaoro no

TaKa; Ln , I 0 - aanyKTaaaocTb a KpaTa'iecKaii TOK CKBHlla. 
flpa 06bi'iHbiX ycnoaagx pa60Tb! /2-4/ 38BaCaMOCTb 

aMnnaTyAbi Kone6aaaii Hanpg*eHag aa KOHType V( t) 
=Acos(wt+0) OT BHeiiiHero M8I"HaTHOI"O ITOTOK8 ({> (npa 

e 
cpaKCapOB8HHOM ypOBHe H8K8'iKa) HMeeT Tpeyi"OnhHyiO (ana 
TpaneuaeaanayiO) r;>opMy I 1- 5/ • 

OnaaKo OK83biBaeTcg /5/ , 'iTO a o6nacTH 6onhiiiax 
oTpauaTenhHbiX paccTpoeK g caraan A(.P ) , a oTnaqae 
OT 06bi'iHOH TpeyronhHOH cpo8Mbl (pac.l6), e MO)KeT aMeTh 
cpopMy "npgMoyronhHHKoa" (pHc.l a). 3necb g0 = w- wk 

w 
- paccTpOiiKa 'i8CTOThl H8K8'iKH W OT C06CTBeHHOH 'i8CTOThl 
KOHTypa W k • 

UenhiO HacTogmeii pa6oTbi gangeTcg aaanH3 3aBHca
MOCTH cpOpMbl CHI"Hana HHTepcpepoMeTpa A (({:le) OT aenH
'iHHbl If 3H8K8 paCCTpOHKH g 0 • flpH 8TOM B paMK8X o6meii 
TeOpHH HHTepcpepOMeTpa / 5/ , npHMeHHMOH npH ni06b!X f 
a go , paCC'iHTbiBaiOTCg ycnoaHg nepexona OT TpeyronbHoii 
cpopMbl CHI"Hana K npgMoyronhHOH npH 6onbiiiaX 3H8'i8Hlfgx 
rrapaMeTpa e 
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PHc.l. ct>opMa CHrHana HHTepcpepoMeTpa A (<lle ) B 

9KCIIepHMeHT8X C nono~HTenbHOH paCCTpOHKOH ~0 (6) 

H 6onbWOH OTpHUaTenbHOH paCCTpOHKOH (a) npH IIH

noo6pa30HOM H3MeHeHHH IIOTOKa CMellleHHSI <.f>e (a). 

a 

6 

B 

2. OcHOBHbre ypaaHeHHSI pa6oTbi HHTepd!epoMeTpa 

BalKHhiM aneMeHTOM KBaHToaoro HHTepcpepoMeTpa c 

OAHOKOHTaKTHhiM CKBYI.noM ganSieTcSI HHAYKTHBHO cagsaH

HhiH C naT'iHKOM KOne6aTenbHblH KOHTyp"l-6/.flyTeM COBMeCT-

HOrO peWeHHSI ypaaHeHHH 1 OIIHCbiBaiOlllHX KOne6aHHSI B 

KOHType V(t) H TOK IR(t, V) a CKBYI.ne, MO~Ho npoaHa-

nH3HpoaaTb pa6oTy HHTepcpepoMeTpa npH nro6hlx sHa'l:eHHSIX 

napaMeTpOB ( HaiipHMep, f H ~ 0 ) • 3aMeTHM 1 'iTO 9KCIIepH

MeHTanbHO 06bi'iHO / 2 •3 ,5/ HCIIOnb3yiOTCSI HHTepcpepoMeTpbl 

C Jl06pOTHOCTbiO KOne6aTenbHOrO KOHTypa Q >> 1 H K09¢>

cpHUHeHTOM CBSI3H CKBYI.na c KOHTypoM k< 1 * • Ylcnonbsoaa

HHe 9THX ycnoBHH (Q>>1 ,k 2<<1) II03BOnSieT IIpH peweHHH 

CHCTeMbl ypaaHeHHH, onpeJlenSIIOlllHX pa6oTy HHTepcpepoMeT

pa, orpaHH'iHTbCSI yqeTOM TOnbKO nepBbiX qneHOB cpypbe

pasno~eHHSI aenH'iHH V(t) H IR(t) (npH6nH~eHHe rapMOHH

qecKoro 6anaHca). B aTOM cnyqae anre6paHqecKoe ypaa

HeHHe, onpeJlenSIIOlllee aMIInHTYilY KOne6aHHH B KOHType, 

HMeeT B 6espa3MepHbiX o6o3Ha'ieHHSIX cneJlyiOlllHH BHJl: 

2 2 2 
( f I 2) = ( 8 • a) + ( ~ • a ) . (1) 

3Jlecb a =217 k( LR/L kp (w·<ll0f
1
A- npHBelleHHaSI aenH'IHHa 

aMnnHTYJlhi Kone6aHHH Hanpg~eHHSI Ha KOHType, L k - HH

IlYKTHBHOCTb KOHTypa, f - IIpHBeJleHH8SI aenH'iHHa aMIInHTy-

Jlbl KOne6aHHH HCTO'iHHK8 HaKa'iKH 1 $) - aenH'iHHa 9cpcpeK-

THBHOrO 3aTyXaHHSI KOne6aHHH B KOHType, ~ - aenH'iHHa 

acpcpeKTHBHOH paCCTpOHKHo 

k2f iRs -I 
8 =8 0 - -r- -a-- ; 8 0 = ( 2 Q) (2) 

2 . 

~=~o-_u_~ 2 a ' 
(3) 

* 3TH ycnOBHSI SIBnSIIOTCSI HaH6onee BbirOJlHbiMH C 9K

CIIepHMeHTanbHOH TO'l:KH 3peHHSI1 T.K. B COOTBeTCTBHH c/
4

/ 

aMnnHTyJla cHrHana aospacTaeT c yaenH'ieHHeM Q npH 

BbiiiOnHeHHH ycnOBHSI OIITHMH38UHH k
2
Q = 1 • 
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r.ue iRs , i Rc - 8MnlHITY.llhi nepBb!X CHHYCHOH Ii KOCHHyC
HOH rapMOHRK TOKa In , HOpMnpoaaHHoro Ha KpHTHqecKnil: 
TOK cna6oro KOHT8KTa 10 , 

ToK i = IR /1 0 MO)KeT 6hiTh Hail:.ueH H3 ypaaHeHR5I .ung 
noTOKOB B 'CKBJ1.lle, KOTOpOe B 06bJqHOH pe3HCTRBIIOH MO
.uenH 3anHChlBaeTC5I B BH,lle 

in= sin¢ +flcP a • COST+ !J>e - !J> 

e ( 4) 

3.ueCh ancpcpepeHUiipOB8HHe npOBOaHTC5I no 6e3p83Mep
HOMY apeMeHH T = w t Ii BBeaeHhl cneayiOIIIHe 0603HaqeHHSI: 
¢=217(<1>/<1>0 ) H¢e =217(<1>e/<1>0 )- npHaeaeHHhie aennqnHhi 

noToKa a CKBI1.lle <I> H BHemHero nocioftHHoro noToKa 
CMerneHHSI <f>e ; {l =w/ WO 1 rae w 0 =217--i--- XapaKTepH85I 

0 
qacToTa KOHTaKTa,R - ero HOpManbHoe conpoTnaneHne, 

CoaMeCTHoe pemeHne ypaaHeHnil: (1) H (4) no3aon5IeT 
H8HTH 38BHCHMOCTh cpopMhl CHrHana a(¢ ) OT aenHqHHhl 

e 
paCCTpOHKH ~0 npH ni06hiX 3HaqeHH5IX napaMeTpa e , 
HarrpnMep, ncnonh3Y51 ( 1) H ( 4), MO)KHO nonyqHTh Bhipa)Ke
HHe anSI cpopMhl CHrHana B 6e3rHCTepe3HCHOM pe)KH:Me .ung 
cnyqag e «1/5 ,6 1. 

3, ITpoueccbi. onpeaen5IIOIIIHe d?opMy cnrHana 
HHTepffiepoMeTpa 

3aBHCHMOCTh aMnnnTyahi KOne6aHHH Hanp5I)KeHH5I B 
KOHType a(!J>e) OT BH8IIIHero MarHHTHoro nOTOKa !J>e B 
rHCTepe3HCHOM ( e > 1) pe)KRMe pa60Th! HHTepcpepOMeTpa 
o6ycnoaneHa ao3HHKHOBeHHeM a CKBl1.lle CKaqKoa noToKa 
H BnH5IHH8M 9THX CKaqKOB Ha npOUeCCh! B KOHType, CKaqKH 
nOTOKa npOHCXOa5IT1 KOr,lla BMnnHTyaHOe 3HaqeHHe CyMMap
Horo MarHHTHoro noToKa (¢e +a) , npnno)KeHHoro K CKBI1.lly, 
aOCTHraeT noporoaoro 3HaqeHH5I ¢N 1 npH KOTOpOM TOK 

/l-5/ qepe3 KOHT8KT CT8HOBHTCSI paBHh!M KpHTHqecKOMy ' , 
TaKoe cocT05IHHe CKBl1.lla SIBn5IeTcSI HeycTofiqHBhiM, H 
npOHCXOaHT CKaqK006pa3HOe npOHHKHOBeHHe B Hero nOTOKa, 
Bcne.ucTane KBaHToaaHH5I noTOK a CKBI1.lle MeH5IeTC5I Ha 
O.llHH KB8HT 1 npn 9TOM TOK B HeM COOTBeTCTBeHHO yMeHbiiia
eTCSI H cocToSIHHe CKBl1.lla a 3a.uaHHOM none cTaHOBHTC5I 
yCTOfiqHBb!M, 

6 

OrpaHnqnMC5I a .uanhHeil:meM paccMoTpeHReM nnlllb 

nepaoro cKaqKa a CKBI1.lle, ToqHee, nepaoil: naphi cKaq
Koa: CKaqKa B HOBOe COCT05IHR8 R o6paTHO, ITepBb!H CKaqoK 

(N =1) npORCXO.llRT rrp!i 3HaqeHHR aMIInRTY.llhl KOne6aHRH B 

KOHType, paBHOM a 1 : 

I¢ I + a
1 

=¢ * = ..J e 2 
-1 +arccos(-1/e ). 

e l 
(5) 

ITpn sTOM BBH.llY nepno.unqHOCTH 3aBHCHMOCTH ToKa a 

CKBI1.lle i R oT aHemHero noTOKa ¢e c nepno.uoM no ¢e 

paBHhiM 217 /l-5/, B ¢opMyne (5) l¢eiS:17 • 
ITo5IaneHHe cKaqKoB a CKBI1.lle npHBO.llHT K H3MeHeHHIO 

3HaqeHHH iRs 1 i Rc COOTBeTCTBeHHO Ha aenHqHHhl ~iRs 
H ~jRc• $H3HqeCKH 9TO 03HaqaeT, qTo CKaqKH nOTOK8 B 
CKBI1.lle Bhi3h!BaiOT .uononHHTenhHYIO .unccnnauniO sHeprnn 
(T,e, yaenHqHB8!0T 9cpcpeKTHBHOe 3aTyXaHHe (2), TaK KBK 

~ i R <0 ) , a T8K)Ke BHOC5IT rronO)KHTenhHh!H BKna.u B 

scpcpe:THBHYIO paCCTpOHKY (3), T,K. ~ i Rc < 0 , 
TaKHM o6pa3oM, B03HHKHOBeHne CKaqKoB a CKBI1.lle 

H3MeH5IeT 9cpcpeKTHBHb!H IiMIIe.llBHC KOHTypa Z = 8 + j ~, 
IIpHqeM 9TO H3MeHeHHe 38BHCHT OT 3HaqeHH5I BHeiiiHero 
MarHHTHOrO noTOKa !J> e , 3TO IIpHBO.llRl' K noganeHH!O 38BH
CHMOCTH a(9) 

1 
TBK KBK H3 ypaBHeHH5I (1) cne.uyeT, qTQ 

a -18 + j ~~-l e• ITpe.ucTaangeTCSI y.uo6HhiM npoaecTH KaqecT

aeHHoe nccne.uoaaHHe ¢opMhi C!frHana a(¢e ) , ncnonh3Y5I 
IIOCTpoeHH5I Ha KOMIIneKCHOH rrnOCKOCTH scpcpeKTHBHOrO noc
ne,llOBaTenhHOrO HMne.uaHca Kone6aTenhHoro KOHTypa (pnc,2). 

ITpn rrono)KRTenhHhlX H He6onhiiiHX oTpnuaTenhHhlX 

paccTpoil:KaX ~ (pHc.2a) cKaqKH noToKa a CKBI1.lle ae.uyT 
K yaennqeHH!O MO.UynSI HMIIe,llaHca KOHTypa, ITpR 9TOM HC
TQqHHK HaKaqKH CT8HOBHTC5I HeaocTaToqHQ 9cpcpeKTHBHhiM anSI 
noaaep)K8HH5I rrpe)KHeH aMIInHTY.llhl KOne6aHHH, rrpH KOTOpOH 

npOH30IIIen CKaqoK, BcneaCTBHe 9TOrO CKaqKH IIOTOK8 B 
CKBI1.lle rrponcxoa5IT He a KB)K.llOM nepnoae paanoqacTOTHhiX 
Kone6aHnil:, ITpH yaennqeHHH aMrrnHTyahi Kone6aHHH HCToqHH

Ka HaKaqKH f (rrpH IIOCTOSIHHOM !J>e ) CKaqKH noTOK8 B 
CKBI1.lle rrponcxo.u5IT qame, o.uHaKo aMrrmnyaa Kone6aHnil: 
a KOHType He rrpeabrmaeT rroporoaoro 3HaqeHH5I, onpeaenge
Moro ycnoaHeM ( 5). IT pH .uocTaToqHoil: aennqnHe HaKaqKH < 
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8 
s 

G( 

~n 

p HC.2 • 3<J:><J:>eKTHBHbLH KOMITJieKCHb!H HMITeJlaHC KOJie-

6aTeJihHOrO KOHTypa co CKBY!iloM npH noJIO:>KHTeJih-

HOM 3HaqeHHH paCCTpOHKii e-0 (a), llpH 60JiblllOM 

OTpHUaTenhHOM 3HaqeHiiH paCCTpOHKH e-0 (a) Ii npH 

nopbroaoM saaqeHiili paccTpOHKii e- 0 =e- n ( 6). 

ToHKHe OAIIHapHbie cTpenKH - HMnenaac 6es cKaqKOB 

B CKBY!ile, JJ.BOHHbxe - npH cKaqKe B Ka:>KAOM nepHone 

KOne6aHHH. 

CKaqKii ITOTOKa npOHCXOJlHT B Ka:>KJlOM nepHOJle Pl..J-Kone6a

HHH Ii aMITJIHTyJla KOne6aHHH a aaqH:HaeT paCTii npH AaJib

HeHIIIeM yaenHqeHiiH f BITJ10Tb JlO B03HHKHOBeHHSi CJieJlyiD

IIIeH naphl cKaqKoB. HanHqHe TaKoii saBHCHMOCTii a(f) 

HMeiDmeii BHJl qepeJlyiDIIIHXCSi nnaTO H ITOJl'beMOB 1 npHBO-

JlliT /1-5/ K o6hJqaoH: TpeyronbHOH <J:>opMe CHraana a(¢e) 
(pHc.16,3a). 3TO cnenyeT 1 B qacTHOCTH 1 Ii3 ycnOBHSi (5), 
KOTOpoe aaeT JIHHeHHYID 3aBHCiiMOCTh a 1 (¢e) C nepHOJlOM 

ITO ¢e , paBHbiM 2rr , npH ycJIOBHH, qTo OTKJIOHeHHSi 8MITJ1H

TYJJ.bl ~a oT noporoaoro saaqeaHsr MaJibi (~a/a-k2 << 1) • 
B cnyqae 6onhiiiHX oTpHUaTenhHhJX paccTpoeK nosrane

HHe cKaqKOB a CKBY!ile MO:>KeT npHBOJJ.HTh K yMeHhiiieHHID 

MOJJ.YJIH a<J:>cpeKTHBHOrO HMITeJlaHCa KOHTypa (pHC.2B) • flpH 

8 

J 
\ 

J 

\ 

•""'~ -"""" --............ -
a) 

6) 

Puc.3. TioaeneHHe CHrHana HHTep<J:>epoMeTpa A ( <fl e) 
npH CHHyCOHJl8JlbHOM Ii3MeHeHHH ITOTOK8 CMeiiieHHSi 

<fle If CiiHXpOHHOH pa3BepTKe B :3KCITepH:MeHTaX C 

ITOJ10:>KiiTeJ1hHbiM (a) If 60JiblllHM OTpHUaTeJihHbiM (6) 

saaqeaHeM paccTpoiiKH e- 0 
:3TOM npoUeCCbl JlOITOJIHHTeJibHOH JlHCCHIT8UHH (npH CKaqKaX) 

B CKBY!ile nepeKOMneacHpymTcsr yMeHhiiieHHeM Monynsr 

a<J:><J:>eKTHBHOH paCCTpOHKH e • floaTOMY nocne B03HHKHOBe

HHSI nepBb!X CKaqKOB npOH30HJleT pe3KOe yaenHqeHHe 

8MITJ1HTYJJ.bl paJJ.HOqacTOTHb!X Kone6aHHH B KOHType, 

9 



np~qeM CKaqK~ (onHa ~n~ HeCKOflbKO nap) 6ynyT npOHCXO
Jl~Tb Tenepb KamnhiH nep~on Kone6aa~ii. TaK~M o6paaoM, 
np~ OTp~uaTenbHb!X paccTpOHKaX, 6onblll~X HeKOTOpOH no-
porOBOH, Ha 3aBHC~MOCT~ a(ifJe ) llOSIBflSilOTC5I "cKaqK~" 
( "np5IMoyronbaag" ¢opMa c~raana aa p~c. 1 a). 

CnenyeT orMeT~Tb, qTo peaKoe yaen~qea~e aMnn~

TYilhi Kone6aH~H B KOHType np~ B03HHKHOBeH~~ CKaqKQB 
B CKBVIile cooTaercrayer pe3KOMY yaemrqeH~lO aMnnHTYilbi 
pan~oqacroTaoro noToKa, np~nomeaaoro K CKBI1ily, np~ 
He~3M9HHOM BH9lllH9M llOTOKe CM91119H~5I ifJ e • D09TOMY 
nng aoaapameH~5I aa H~mH~ii ypoaeHb aMnn~TYilbi Kone6a
H~ii B KOHType ( T.e. Jlfl5I npeKpaiiieH~5I CKaqKQB) HymHO 
np~nom~Tb K CKBV!lly aeKOTOpbiH oTn~qHbiH oT ayng no

nonH~TenbHbiH llOTOK CMeiiieH~5I /'<,ifJ e < 0 • 
CnenoaaTenbHO, aaa~c~MOCTb a(ifJ ) 6yneT ~MeTb nng 

e 
c~raana np5IMoyronbHOii ¢opMbi r~cTepea~CHbiH xapaKTep 

(p~c.36)- a oTn~q~e oT o6paT~Moro noaenea~g a(ifJe) 
ang c~raana Tpeyronbaoii ¢opMbi ( p~c.3a). 3ToT 9¢¢eKT 
aaTpynager aenocpencraeaaoe ~cnonbaoaaa~e B 9Kcnep~MeH
Te yqacTKOB c 6onblllOH Kpyr~aaoii Ha xapaKTep~cT~Ke a(ifJe) 
C U9flbl0 ll0Bbllll9H~5I qyBCTB~TenbHOCT~ ~HTep¢ epoMeTpa 

y= 1 dA/d~ I· e 

4. Bbiqacnea~e noporoaoii paccTpoiiK~ 

Vlcnonbaoaaa~e ypaaaea~A (1) ~ (4) noaaonger awqac-

n~Tb noporoaoe aaaqea~e paccrpoiiK~~n ( p~c.26), Ko-
Topoe onpenengeT rpaa~uy Memny pem~MaM~ c rpeyronbHOH 
¢opMo:H c~raana (.;>.; n ) ~ pem~MaM~, B KOTOpbiX ¢opMa 
c~raana craaoa~TC5I np5IMoyronbHoA(.;<.;n) • B Kaqecrae 
np~Mepa paCCMOTp~M cnyqaif £ >>1, f!<<£-l/

2
(6) ~. KaK 

~ paaee, orpaa~q~MC5I pacCMOTP.eH~eM n~lllb nepaoro cKaq
Ka B CKBVIile. Ycnoa~e f!<<£ -l/

2 
, KaK 6yneT noKaaaao 

H~me, noaaongeT np~ BbJq~cneH~~ .; n cq~TaTb cKaqoK 
rroToKa a CKBV!ile npaKT~qecK~ MrHoBeHHbiM ( ¢aKT~qecK~ 
cKaqoK npo~cxon~T a a apeM5I /'). T nop5IUK8 n I 71

). 

yq~TbiBa5I ycnoa~g (6), onycr~M B BbipameH~~ ( 4) 
• 0 -I ( 

nng TOKa l R qneHbi, conepmal!l~e L ~ n aaMeTiiM, qTQ 
a- £ •I ifJ 1 < 77 ) • 3To noaaonger nonyq~Tb rnaaHbiA qnea 

e 

10 

i 

t 
'i 
II" 

... 

,.L 

n-1 
pa3nO:>K9HHSI ifJ no CTeneHSIM M8flb!X napaMeTpOB L H 
{} B BHlle: 

ifJ::.. 

~- T' 
2 

~-r, - 2 

.?..!!:_ +T' -2 

r <r<r , 
1 - 2 

r <r <rr, 
2 -

7T < T :; 2rr +TI , 

( 7) 

3aMeT~M, qro Bbipa:>KeH~e (7) nn.s~ ifJ a HallleM npH6na
:>KeHaa oTnHqaeTcg oT aaaqeaa:H ifJ a noporoaoii MonenH 
( aanpaMep, 131 ) nHlllb aanHqaeM HaKnOHHbiX, a He ropa
aoaranbHbiX, yqaCTKOB Ha 38BHCHMOCTH ifJ OT llpHB9Jl9HHOrO 
aaaqea~g ¢ = 2rr(~ /~0 ) cyMMapaoro BHelllHero noToKa 

X X 

~ ~ • aoaneiiCTBYlOIIIero Ha CKBI1 n ( y HaC ifJx = ifJ e + a· cosT) • 
B noporoao:H Monen~ roqaag aaaacaMOCTb aenHqHHbi caepx
npoaongmero ToKa i qepea KOHTaKT oT aaaqeHH5I ¢ aecymecT-

s 
aeaaa, ~ np~H~Maercg, qro npa ifJx , MeHblll~X HeKOToporo 
noporoaoro aaaqea~g ifJ xn , CKBV!ll nonaocTblO naaMarHH
rea, a np~ ifJx =¢x n npo~cxon~T CKaqoK noroKa B CKBI1ile 
aa l".ifJ=2rr • B HallleM np~6n~meHH~ aano np~H5ITb ifJxn 
paBHb!M ¢ 1 ::: £ +TT/2 , np~qeM CKaqKH llOTOKa npo~CXOJl5IT 
np~ r =r 

1 
~ r =r 

2 
, rne 

ifJ + a • cos r = ¢ ; 
e I I ifJ e + a • cos r 2 = - ¢ 1 + 2 rr • (8) 

Dp~ yaenaqeHH11 aMllflHTYilbl KOne6aH~H CKaqK~ HaqaHalOTC5I 
np11 r 1 = 0 , Torna r2 = rr- 2 v'~l I yT-

VIcnonbayg (4) 11 (7), MomeM Tenepb aaiiTa Bbipa:>KeHHSI 
. 11 nng 1 Rs 

1 
Rs 

i Rc : 

1 2rr 
-f 
TT 0 

rl.. + a• COST-¢ . d 4'/£ 
'I' e - sm r • r = -

( 9) 

1 
1 =
Rc 7T 

2rr ifJ + a.cos r - ¢ 4 4y'rr- lifJ I 
J e COSr·dr=(~- -)- ____ e 

0 £ f rrf £3/2 
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KaK BHJlHO H3 ( 9), H3MeHeHHSI L\ iRs H L\ i Rc npH nosmne

HHH cKa'lKOB a CKB11Ue paaHbi 

L\i =i =-4/f 
Rs Rs 

l\i - 4yrr- \A \ 
Rc- - 'I' e ( 10) 

e3/2 

HeTpyJlHO noKa3aTb, 'ITO ,Hcnonh3YSI noporoayiO MOJlenh, Mbl 

npHlllJ1H 6bi K TeM :lKe peaynbT8T8M JlJ1SI &iRs H l\:iRc • 
Y'leT apeMeHH CK8'1K8 L\ r- n npHBeJleT K noSIBJ19HHIO 

B Bbip8:lK9HHSIX (8) JlJ1SI r l H r 2 Jl068BO'lHbiX '!J19HOB nopSIJl

K8 Q 
1 

a :3TO CK8:lK9TCSI H8 B9J1H'lHH8X l\:i Rs H l\,i Rc J1Hlllb 

npH Q- f -l/~ 'ITO H 6bin0 HCllOJ1b30B8HO Bbllll9 npH BB9Jl9HHH 

OI'p8HH'l9HHii: (6). 
.nanee, H3 ypaaaeHHSI (1) H Bbipa:lKeHHii (2,3,10) cne-

JlyeT, 'ITO OTHOCHT9J1bHbi9 npHp8lll9HHSI ( L\ a,/ a) 8MllJ1HTYJlbl 

Kone6aaHii: a KOHType npH ao3HHKHOBeHHH CKa'lKOB a CKB11Ue 

M8J1bl 1 HM9HHO: 

(l\a/a)-(k
2

Q)•l\iR
8

- l\iRs «1, ( 11) 

T8K KI:K Mbl paCCM8TpHB89M pe:lKHM pa60Tbi HHTep<flepOMeT

pa, 6nH3KHii: K OllTHM8J1bHOMY (~ Q - 1) • 3TO ll03BOJ1SI9T 

npHHSITb B K8'19CTB9 /;n T8K09 3H8'19HH9 paCCTpOii:KH /; 

npH KOTOpOM npHpallleHHe HMll9Jl8HC8 HanpaaneHO no K8C8-

TeJ1bHOii: K OKpy:lKHOCTH llOCTOSIHHOI'O MOJlYJ1SI HMlleJl8HC8 

(pHc.26). TipH aTOM aenH'lHHa noporoaoii: paccTpoii:KH I; n 
onpeJlenSieTCSI cneJlyiOIIIHM Bbipa:lKeHHeM: 

/: L\i Rs 
"'n1°o =-1~~.. \, (12) 

1 Rc 
KOTOpOe B HallleM cnyqae Jl8eT 3H8'leHHe /;n 1 paaaoe 

yf 
I; n = -o o · (13) 

V"- 1¢ e 

Bbipa:lKeHHe (13) cnpaaeJlJ1HB0 J1Hlllb npH ( 77- I¢ e I)» e -l 
a npoTHBHOM cnyqae npH Bbi'lHCJ1eHHH i Rc , iRs Hy:lKHO 

y'lHTbiB8Tb
1 

llOMHMO (7) 1 CJ1eJlyiOIUHe '!J1eHbl B p83J10:lKeHHH 

Bbipa:lKeHHSI JlJ1SI ¢ 

12 

i 

+ 

~ 

J. 

BenH'lHH8 noporoaoii: paCCTpOii:KH en • onpeJleJ1SieMaSI 

Bb!pa:lKeHHeM ( 13) 1 K8'19CTB9HHO COI'J1acyeTCSI C 9KCnepH

M.eHTOM, 

5. 3aKJ1IO'leHHe 

flpoBeJleHHOe HCCJ1eJlOB8HHe npSIMOYI'OJ1bHOii: <flopMbi 

CHI'H8J18 HHTep<flepOM.eTpa (a o6naCTH 60J1blllHX OTpHU8-

TeJ1bHbiX paCCTpOeK) llOK83biB89T 1 'ITO OC06eHHOCTbiO 

9TOI'O CHI'H8J18 A( <I> e) Ha HH3KHX pa6o'!HX '18CTOT8X ( n << 1) 
SIBJ1SieTCSI H8J1H'!He I'HCTepe3HC8, 3T01 K8K 6binO OTMe'leHO 

Bbllll9 1 He ll03BOJ1SieT npOCTbiM CllOC060M HCllOJ1b30B8Tb 

yqacTKH c 6onhlllOii: KPYTH3HOii: y =IdA/ d<l>e \ JlJ1SI noBbi

llleHHSI qyacTBHTenbHOCTH HHTep<flepoM.eTpa. TaK KaK aa

J1H'!He JlBYX 'leTKO Bbipa:lKeHHbiX CKa'lKOB a CKB11Ue SIB

nSieTCSI npH'lHHOii: I'HCTepe3HCHOI'O BHJl8 HCCJ1eJlOB8HHOii: 

npSIM.oyronbaoii: <flopMbi CHI'Hana A (<l>e ) , To npeJlCTaanSieT

CSI HHTepCHhlM HCCJ1eJlOB8HHe pe:lKHM8 BhlCOKHX pa60'!HX 

'18CTOT {} $ 1 1 npH KOTOpOM apeMSI CK8'1K8 Cp8BHHMO C ne

pHOJlOM Kone6amiii: a KOHType. BoaMO:lKHO, :3TOT pexmM 

ll03BOJ1HT llOJ1y'lHTb yaenH'!eHHe a<fl<fleKTHBHOii: KpyTH3Hbi X8-

paKTepHCTHKH A ( <1> ) H cooraerc rayromee noabillleHHe qya-
e 

CTBHTeJ1bHOCTH HHTep<flepOM.eTpa, 
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