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TpaHcrropT HOHOB no HOHHblM KaHanaM cymecTB8HHblM o6pa30M sa-

-BHCHT o"r HanHtfaH ceneI<TIIBHbro ueHTpa B o6nacTli .1.<attana·~ 'cornac­

HO o6merrpHHHTblM rrpe.ll,CTaBneHHHM, ceneKTHBHWH ueHTp rrpe.ll,CTaBnH8T 

co6oli nzraH.ll,, H8CYll\YIH HRH sapH.ll,, HRH .ll,HITOnl>Hwi1 MOMeHT [I] • Bsa­

HMO.ll,eliCTBHe TpattcrropTHpyeMOi1 qacTHUW c 3a.ll,aHHI& ceneKTHBHblM 

ueHT pOM orrpe.n.enHeT' KaKOH HOH M OlKeT rrp OXOAHT!i qe pea KaHan. B 

OCHOBe ceneKTHBHOCTH neJKHT aneKTpOCT8THqecKOe B38HMO.n,ei1CTBHe[2] 

IlpH 3TOM B rrpocTei1weM cnyqae B3aHMO.n,ei1CTBHe ceneKTHBHOrO ueHTpa 

c HOHOM paccMaTpHBaeTCH 6es yqaCTHH MeM6pattw, TO eCTh ~aKTHqec­

KH B BaKyyMe. B pacqeTax HCITOnb3yeTCH aneKTpHqecKHli ITOTeHuHan 

HOHa H .ll,HITOnH B BaKyyMe. He paCCMSTPHBaeTCH BnHHHHe MaTepHana 

MeM6paHw H KaHana Ha ITOT8HUHan ceneKTHBHOrO ueHTpa H COOTB6T -

CTB8HHO Ha 3H8Pfi1fil B3aHM0.1J,8HCTBHH HOHa c ceneKTHBHblM ueHTpOM. 

B .11.aHHOH pa60Te B paMKax MaKpOCKOITHqecKoi1 aneKTP0.11.HHaMHKH BW -

qacnHeTCH ITOTeHUHan ceneKTHBHOro U6HTpa c yqeTOM .n,HaneKTpHqec­

KHX xapaKTepHCTHK MaTepHanOB MeM6paHw H KaHana. B KaqeCTBe 

npOCTeliwei MO~enH ceneKTHBHOro U6HTpa ITPHM6M TOqeqHwi1 sapH.ll, ' 

pacrronOlK6HHNM B MeM6patte, B6nH3H IzyJnHH.11.pHqecKoro HOHHOro Kattan~. 
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rrpoHHshlllaIOIIU1H 6ecxotteqtty10 wew6paHHYIO cpe,zcr. PemeHHe aTOH KJillqe-

BOH sa;zr.aqH IT03BOJIHeT paccMaTpHBaTh TaKlle ceneKTHBHhl« u.eHTP c 

rrpOH3BOfilH~ qHCJIOM sapH,llOB, B qacTHOCTM H TOT cnyq~, KOr,lla 

ceneKTHBHblH u.eHTP npe,llCTaBJIHeT c 30H )UiilOfil. Tipe,llCTaBHM HOHHblH 

KaHaJI B BH,lle 6eCKOHeqHoro Il,HJIKH,llpa c pa,llHYCOM g H ;LU'ISJieKTpH -

qecxo« npoHHu.aeMocn10 Ct< • Mew6pattHaH cpe,lla HMeeT ;zuianeKTpKqec­

KYJO rrpOHHI.l,aeMOCT:b eM • TIOCKOfilKY TOqeqHbltl sapH,ll ( ~L ) HaxO,llHT . 

CH B MeM6paHHOH qiase' IIOTeHI.1,HaJI B MeM6patte cpMi. Y.llOB.T.3TBO-

pHeT ypaBHeHHIO TiyaccoHa 

A¢..=- 'li 0 (P-ft)o('f-~t.)6(Z-Zt) 
M~ €oeM_p (I) 

r,lle €0 - .zurnnexTpHqecxaH rrpoHm~aewocu BaKyyua; 

~i. ' ~i. ' Zj. - Il,HnHH,llpHqecKHe KOOp;!UiHaTbl TOqKH, r,lle HaxO;n;RTCH 

ToqeqHblH sapfiA ~i. • TaK KaK B KaHane sapH,llOB HeT,IIOTeHI.1,HaJI B 

KaHane ( 4>Ki. ) Y.llOBJieTBOpHeT ypaBHeHHIO Jlarrnaca 

A<f:>Ki.=0. (2) 

K ypaBHeHHm& (I-2) cne,zcreT ,llo6aBHTh ycnoBHH HerrpepblBHOCTH 

IlOTeHI.1,Hana H HOpUaJihHOH COCTaBIDIIOmeli 3JieKTpHqecxoil Hff,llYKI.l,HH Ha 

rprumi:te paa,nena 11Ueu6paHa - HOHHblH KaHaJI 11 : 

cfKi. : cpMi. 1 

. 84>Ki. -
eK.~ -

a<PMi. e,..:af 
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_p=f>' (3) 

' f '""&. (4)' 

Ha;zr.o YrnfTblBaTh TO o6CTOHTeJihCTBO, qTO IIOTeHI.1,HaJI Ha OCH Ka.Ha­

na HMeeT KOHeqHoe 3HaqeHHe, a B rny6HHe MeM6paHHO« qiaahl IlOTeH­

I.1,HaJI paBeH HyJIIO, TO ecTh ct>,..i. (f:: oo) = 0. • YllliThlBaH STO, pe..; 

meHHH ypaBHeHHH (I-2) H~eu B BH,lle 

4>Mi.:: 
~i q.i. 

- - + 4-st Coe,.. I 'l. - 'tt I 2n 2eoeM 

00 00 

,,:f
00

exp (jm(<J>-':~n) ) Am Km (k._p) cosk (Z.-Zi)dk 1 

0 

00 "'° 
4>Ki. = 2n~i.e e L exp(jm('!-~J) rJ>m Im (ko) cosk(Z-Zi)dk, 

o K m•-ao J J• 
0 

(5) 

(6) 

r,lle I "i - ~.I - paccTOHHHe MeX,llY TOqeqHbl)l sapH,llOM H MeCTOM, 

r,lle onpe.nenHeTCH rroTeHu.Han; Km , Im - MO,llH!l>HI.1,HpoBaHHhle !l>YHK­

U.HK EeccenH; Am , .f>m - HeHsBeCTHble K03~I.1,HeHThl,KOTop1i1e onpe., 

,lleJIHIOTCH HS ypaBHeHH« (3-4) rrocne IIO,llCTaHOBKH B HlrlX llOTeHI.1,Ha­

JIOB (5,6). IlpH 110,llCTaHOBKe (S) B (3) H (4) HY:W:HO BOCIIOfil30BaTD· 

CH HSBeCTHblll BblpalleHHeM [3] 

1 2 
00 

-

rt - ~- I = -,r- L exp (jm (9'- ~~n) (Im ( ko<) ~ 
I. tna-OO j J' 

(7) 

0 
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Km (kj»)cosk (Z-Zi.)dk 
1 

r]J,e f< ii s>> - COOTB6TCTB6HHO 116Hl>lllWI H 60lll>lllaH H3 B6llH'DIH .f 
H fi. • Ha CHCT611Y ypaBH6HHi (3-4) onpeAeJIBJlTCH CJ16JIYDIIIH6 aaaqe­

HHH ]J.nft Am H cf>m 

I 

A_ k&(R-1)Im(kg)!mCk!;)Krn(kpj.} 
m- f- kG(R-1) K~ (kt) I~ ( kC) ' (8) 

• 

@m= 
Km ( kfi.) 

f-k~(R-1)K~(kf.)Im(kf.) ' 
(9) 

r.ne R:. cM/eK • Jlel'KO llOKasau., uo, KaK H CJ16]J.OB8Jl0 OlDIAaU., 

peayJU>Tary AWIHOH pa6ory coBna.Aar>T c peayJll>TaTBMH pa6orY [4] 

np11 ycnoBHB, uo aapHA pacnoJJoeH Ha rpam1rte paa,nena "11e116pa-

ua-BouHHA Kaaan", r .e. B T~Ke fi.;: I> •• Ecn ceJieKTHBBYi rteer., 

111168!' eeCKOJlJ>KO aapH)lOB, TO llOT6HitHWI, C03AaHHWl TaKOi CHCT6 -

MOH aapH)lOB, liO&O llOJIY1DITI> npOCTYI CYMJOIPOBalUlell no KOOpAJ188-

T811, .r.ne pacnonozeuu aapfIAH. Pacc110T.(JIUI npagmqecKH Baamdi CJIY-

qaJi, Kor.na celle.KDBHHI rteerp npe:1tcranuer coool cacre111 B3 

'ABJX pase1M11eHHHX sapHAoB, pa~OJIOJreBHHX ua uec5oma1u11 paccroa­

eu_ . APYr qr APfr&, r.e. eexoropwt a(xlJeKnBHHI ;iumon. Am BY-

1111c.J1!'UDU1 ll0TeBQllU8 OT TaB:OI CllCTellY 38J>HAOB BOCUOA3J611CB pe­

H.BJleM BJlllleAOBBol BHme BDJ'l8BOI 3~'111. Bml.Q rp«ll03JUIOCU DH· 
7 

P' _.. a -- •memuuu B KaBW1e, nocaoaxy ~ Bil -

..cm- a&! W ._.OJ(81cU.B ROil& C ceMDllBlllm Qeftpcll JQKz 
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HO auan. SftaqeOHe oeBHO 3TOPO ll0TeHllJVU8~ l!CDG.Ili.30B8B (6) ,. »li-

llllCllHll llOTeHitHaJI )UmOJIH B KaHWID ~!i.. llJ.11 Balll1!1m ce.JeS s 

THBHOPO )tilll0JI6HOPO rteHrpa B 1re116paae B TO'llm c KOOPJIJl.&.anlfQI! 

o. , !f; , zi no lf}op113m 
J l L 

' (+) ~ . = firn ( cp . (0. + .4i>- ~+A~ z -l+ AZi) + 
KL CL l&. J&.I L LJ 

(119• -o, 4'f•-.O) 
\ Az;.-o 

(IO) 
(-) 

i- <J>K.L (j>i. -.Afi: 7 'Ji -A!fi. 1 Zi -AZi,.~' 

PAe Be pxwte HB)leKCH { +) • {-) 1 nmeBQSU.OB JX83HBaDr ea TO,.K&­

Kllll aapHAOK (rroJtoure.llLllllll 11a OTJlllI(aTUJilfg() COORUI noreBQ.Jt­

WI B KaHaJie. IIOCJle llOJlC!'aBOBKB B (10) BR.palEBllB (6) C yql:Tm 

auaK011 aapJQtOB llO.JlY'Dlll c;ieJO'llli'ee moaqme.n.e:oe BupaxeDe .)l.llB 

noreHitHWla BHyTIJll K21118Dl1 ooycllOB.IeBHoro au.:ue• ;JU111o.naoro 

ce.lleKTlrlBHOro JUtBTpa. B •e•CSpaae B6.D311 neam. 

ths = 
Tct 

djti. r 
z.s2 eoe" } (d.L(rc,r) 

• 

ate.Ck.Vi.) 
a<lcft> ... 

oo aK .. (k.J'i) ) 
... 2 L cos(m (S'-4.P-.))"9.Im (ky) a (k.fL) • _, 

-dzi r 
kcos(k(z-~)dk .. Z.ZE.Ea \ (.I.llc;p) 

• 

., 

.. 
m: 



00 

+ 2 L cos(m(!f-!f't)) Im (kj>) i)m) k sin ( k (Z-Z.t))d k + 
rn:1 

00 

d';ft 
+ '2 

1£ So EK 

r 00 m l cos( k(Z-Zi)) ?;. S'i. sin(rn (g>-~U)Im ( kj') ~m c:Lk, 
0 

-f 
cim = 1-kg(R-t)K:0(k/;)Im(k6), 

i>m = Km ( kfi.) cim 1 

r.l(e dpi. ,dzi ,d1i. - COCTBJlJIHlllJ!He .lU'lllOJll>HOro MOM8HTa B Itl1JllllHAPlll­

qecKO~ ClllCTeMe KOOp.lU'JH8T. ~apwyJia (II) 011pe'AeJIBeT IlOTeHqlllaJI B 

KaHaJie 11p111 Ilp01113BOJll>HOH op111eHT~llllll .lU'JllOJll>HOro ceneKTlllBHOro qeH­

Tpa B M8M6paHe. B qaCTHOM CJIYqae' eCJilll OC:b ,l(MOJIB op111eHTldpOBa­

Ha rrapaJIJI6Jll>HO OClll KaHaJia, B (II) HYllHO OCTBJlldT:b TOJIDKO z. - coc 

TBJlJIHllmyll 'AlllllOJll>HOro MOM6HTa. 

TaK111M o6pa3oM, ~opwynH (6) 111 (II) aa.l(aIOT BHpa~eHHH AJIH 110 -

TeHqldaJIOB OT ToqeqHb[l{ 3apH.l(a Ill 'AlllITOJIB, pacrroJio~eHHb[l{ B MeM6patte 

B6JIM3111 UlllJIHH'APHqecKoro KaHana. EcJIM iw ceneKTlllBHHH qeH~p 111ueeT 

OOJiee CJIOllHYll CTPJ'KTypy, a ll!MeHHO, COCTOlllT 1113 ClllCTeMH aapH'AOE Ill 

'All!IlOJiei.i, TO )(JIB orrpe'AeJielilrn ITOTeH~aJia B KattaJie CJie.n;yeT CYMMM­

po~aT:b BKJla.l(H OT OT.l(6Jll>HWC 3apH'AOB (6) Ill .l(lllllOJiei.i (II). 
kiu'eeu 

N N1 

q;K = L_ q,Ki + L <P~. 
\.:1 i.=1 Ill ' (I2) 

.8 

r,l(e <PKL - IlOTeH~aJI, c 03,l(aHHl:IH TOqeqHI& 3apH'AOM a . (6); <P!. - Ill 
-- ,., l 

TeHqll!aJI, C03'AaHHliH TOqeqHblM MIIOJieM di ( dj'i.] dzi.' d'!i.) ; 

N 111 N
1 

- rroJIHoe q111cJio 3apH'AOB 11 'AIDIOJiei\. 3aueT111M, qTo :s 

(I2) BXO.l(HT He TOJll>KO 3apH'Ali Ill 'All!IlOJlld' pac11 OJIOlleHHHe B M6M6paa· 

HO~ Wa3e, HO TaKlle 3apH.l(li Id 'All!ITOJlld, paCIIOJIOlleHHlie Ha rpaHHqe 

pa3.l(eJia 11lllOHHH~ KattaJI - Meu6pattHaH ~asa". ,Z\JIB yqeTa 11ocJieAHHX 

B (I2) HYllHO ITOCTaBlllT:b Sli.:: j; 
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