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Kax H3BOCTHO, 9CT0CTB9HH09 BpameUHe UIIOCKOCTH HOnBpH~HH CB&Ta npH HpoXO»m&­

UHH '19p93 OHTH'IOCKH aKTHBIIYlO Cpeny CBll38HO. C -TOM, 'ITO COCTOllUHll C npaBOI! H IIOBOil Kpy­

rOBblMII nonnpnaannaMV ot5nanaiOT n TaKol! cpene pa3HblMB IIOKa3aTenaMH npenoMneUHa, 

3TQ pa3IIH'IB9 llBIIlleTC51 CIIOIICTBHOM Taro Ot5CTOHT9nhCTBa1 'ITO 8MUIIHTyA8 ynpyroro paCC951• 

Ill 
UH5I n11epen aa MoneKynax onpeneneanoro Knacca cnMMeTpllll (nanpnuep, BHHTonol!) nna 

oj>oTona c npanol! Kpyronol! nonnpnaannell oTnn'laeTCa oT TaKoll :lit& aMnnnTyltbl nna lj>oToaa 

c nenol! Kpyronoll nonnpnaannel!, 

Oxa3biB8&Tca, 'ITO n 'l'aol! cpene paann'IHblMH noxaaaTOn$MH npenoMneUHa ot5nanaiOT 

TaKlK& H&I!TpoHb11 nonapH30B8HIIbl& llpOTHB HMnyii!.Ca H no HMnyn!.Cy, 3TO npHBOAHT K TOMY 

JKe HBII9HHIO, 'ITO H B CIIy'l89 npOXO»m9HHH CB&Ta: B9KTOp UOimpH3aJlHH Hei!TpOHOB0 COCTaBna­

JOmHil· H9KOTOpbll! yroii C Hallp8Bn9Bl!9M IIBHlK9HHa, "IIOBOp8.'1HBB.OTCa UpoUOpl1110H8IIIoHO npoltAen­

HOMY nyTn, PaccMaTPHBa_euoe BpameUHe ot5naano cnoHM nponcxo»menneM acKMMeTPHII Mone­

KYIIbl II cymec'l'BOBBBl!IO CIIHIIOpt5HT8IIbHOrO B38HMOA91!CTBHSl nei!TpoHOB C Sl /lpaMH, 

nycTh nei!TpQH pacceanaeTcn na MoneKyne c t5eccunnoBbiMH nnpaMH, 011epaTOp B3BHMO~ 

A&llCTBHH MO:lltHO 3811HC8Tb B BHA9 

(1) 

SHeprHH llOHTPBIIbHOro . B38HMOA&I!CTBH51 UOI!Tpolla C HllpoM0 pacno-.. 
liOlKOHHbiM B TO'IKO r I o - onepBTOp cnnna nei!Tpona, 

.. 
r - PSIIHYC-B&KTOp nell-

Tpona, N - 'IHCiiO SIA&p B MOIIOK)'II&} BTopoll 'IIIOH OIIHCbiBBOT CHUB- op6HT8IIbH09 B38H-

MoneliCTnHe nei!Tpona c anpaMII Monexynhl •. 

UllOM 

MaTpHll8 pace&alil!Sl H3 COCTOSIHHH 1
8" B COCTORHIIO B " b " T ba A89TCH BblpalKe­
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+ -1 + 
¢a = <~> .. +(E .. -H0 +i'l) :w,¢ . (4) 

r)la <l> o. B <l> b - BOnHOBhlO <J>y.IIXllBB B8'18JIJ>HOro ll J;OHO'IBOro COCTOl!Blll! COOTBOTC'X'BeBli01 

H0 - raMBnJ>Tonnan nensanMo)lel!cTBYDmBX ael!Tpona B MoneKyrrH, 

BorraoBble <J>ynnnn <I> H .. <I>b >IBnHDTcsr coocTneaaHMH <J>ynUIIHMll oneparopa 

H MOryT ObiTJ> BpOJlCTSBnOBbi B BHIIO .. 
lk • 

<l> = e a 
a ...... 

........ 
¢a (r 1 '" r N ) 

lkbr -+ -+ 

<l>b = e ¢ b (r 1 '" 1N) ' 

(5) 

Ho 

r)le ¢a H ¢b oonnoBble .P,:HKBIUI i.tone~~;yrrH, BTopol! 'Urea B BbrpalKOBllll ( 2) onnchrnaOT 

paccosmne nel!Tpoaon ronJ.Xo sa C'leT BanB'IHll crmn-op611TanJ>aoro B3aHMOJl&llcTBHJI, 

B casrsn c TeM, 'ITO B nponecce paccenn11n na neBTpanJ>noM noTennnane cnnnoooe 

COCTOSI HHO BOl!TpOHS HO HSMOHHOTCH• lKOnaOMbll! s<jl<j>eXT MOlKeT BOH::!IIITJ>CH HIIII BCIIOACTBHO 

IIH~Oplj>OpeHIUIK Bonn, paCCOSIHBbiX Sa C'IOT. JtOBTpanJ>noro B38HMOAOllCTIDISI B Clma-op6HTarrJ>­

HOrO BSaHMOJlOllCTBHH, HnH lKO BCHOACTBH8 pllCCOHBBH TOrrl>KO HS CnHH-opOBTanJ>BOM DOTeR-

unane. 

MsaocTao, -'ITO npa paccesmna.·aa OJlBOM n)lpo. cnna-op6nTarrJ>aoo BSa.HWoAelternne no 

IISOT BKHS)la B aMIIHllTYIIY, ynpyroro pSCCOliB!lSI BDOpOJ:I, 0TCDIIa SICHOI 'ITO yJ;SSBHHblll Bblme 

~OKT MOlKOT BOSHHKHYTb TOIIl>KO BCIIO/ICTBHO nopopaccOBHBll HellTpoHHOll BOnHH Ha p83HbiX ,._, 
nnpax Monexyrrhl, BcnoncTBHe Toro, 'ITO BKnan n -xpaTnoro pacceslltHll B (..!.) pas 

R 
MOn&mo axnana onnoxpaTnoro ( a -aMnnnTyna paccosrnnsr na nnpe, R- pacCTOn nne 

MOlKIIY srnpaMII, a << R ) 1 IIOCTSTO'IHO pllCCMOTpOTL nepBOO HOHC'IOSBJOII!ee DpliiOIIIIlKOHIIO no 

MHoroKpSTHOMY paCCOSIBIIIO na Monoxyne, MolKHO liOKa3llTb0 'ITO B DOpBOM "!HOBO ( 2) OT­

nH'IHbii! oT aynsl B"xnan no>1BnROTCSI TorrJ>Ko 'nocno ABYX 11 6onoe nepepaccesrBlll!, n Mbl ·ne 

6yAoM oro sriec& paccMaTpnBaTJ>, 

Bo BTopoM qneno oTrrn'lnhll! OT nynsr s<jllj>exT nosrnnsroTcn ~e nocne nepooro nppepac­

cennnn, nnll Bbi'IHCnOHHll BTOporo 'lnena BOCIIOnb3yOMCSI Teopnol! B03Myii!OllnA. Ycnoane eo 

' /3/ - h 2 ' 
HpHMOHHMOCTH COCTOIIT B BblnOnHOB!lll HOpaBOHCTBa :Ji 2 << --· 0 rllO :w; - cp$AHSIS! 

l'd2 
aneprnn CHHH-op6HTMbHOro B38HMOllOl!.CTBIISI1 d - panayc BaaHMOl{o.J!CTBIIH. 3To HOpllBOII-

, ( 13 -1 
CTBO Bcerna BbiBOHHSieTCSI AnSI AOCTilTO'IliO MOA.IIOBHbiX neli:TpoHOB k a << I 0 CM ) 

~CHOACTBHO Toro, 'ITO :W
2 CTpeMIITCH X HYnlO HpH k a CTp8MHII{0MCR X nynro, 

MaTpana yrrpyrorn ~acceRHHR sa C'IOT cnzn-op6HTan&noro B381IMOAOl!:cTBRH c y'leTOM 

qnaHOB BToporo HOpSIJlKB IIO W 2 -llMSOT BHA 
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Ilpn paccOSIBIIII an open rropabll!: "!non ( 6), xax y}KO Obi.'IO cxasano, paBOH nynro. PaccMoT­

pnM BTOpoi! "!.liaR 

G =<<~>,.lw 2 • · :1i
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1<I>ae> =I.<<~>,Iw,I<I>pe><<I>JW,I<~>.:~ 
.E .. -H0 + i7J " :E .. -:E., + i'l 

(7) 

· rAe CYMMHpoBllHHO rrpOIISBOAIITCH no BCOM COOCTBOBHbiM lj>yJIUIIHM onepaTOpa H
0 

BbipSlKOHIIO (7) MO}KOT ObiTL SBIIHCaHO B SIBHOJ!: lj>opMe cnenyDII!IIM o6pa3oM; 
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k = _I'_(< -< + ~),I' - MACCA HOATpoHilo k - H8'18.1IbHblil HMny;:t&C nei!Tpo-
n b 2 a n 21' a 

na, <a - na'!an&nast anoprast Monexynhl, <,. - aneprust Monexynbl B cocTosrnna n • 

nooon&HO rpaMOSllKIIil pllC'IOT UOK83biBllOT0 'ITO ·G MOlKHo sanncaT& B Bnno 
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1 I 

rne A - COBOKYIIHOCTb 'lnOHOB, KOTOpble He IlpHBOllsiT K · pasnH'IHIO llMII.IlllTYA• 

IlycTJ> TeBOpb nollTpOHbl npoxonstT '!Opes ras Bllll mHAXOCTJ>, B aTOM cny'lae Monoxy­

nbr XllOTH'IaCKH OpiiOHTHpoBilHbl OTHOCHTO.IlbHO HanpaB.IIOHHR IISIIOHIH! HOllTpOHOB II Bblp3lKOHI!O 

(9) HOOOXOAI!MO ycpeAHliTb HO yrnaM, 'ITO ABeT 
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rne SHilK MIIHYC OTHOCHTCS!, K HOli:TpOHY CO CnHHOM no IIMrrynJ>cy 0 SIISX nnDC - K aei!Tpony CO 

CIIBHOM IIpOTHB HMIIY.IlbCil, 

Ecn11 yqecT& xopoTKonel!:cTByromHli xapaxTep nnepnblx cnn, To npn ycnoann k,. R << 1 

BbrpalKenne ( 10) MOlKOT 6b1Tb rrpollcTaaneno a BIIAe 
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H3 (10) CliOAYOT1 ~TO pa3ROCTb SMDnBTYA P8CCOHHBH HOATpoBOB CO CDHROM DO B npo-
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THB HMIIYllbC8 
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lfh2 (12) 

HanH~HO OTliH~ROII OT uym1 pa3HOCI!I'II SMDliHTyA paCCOBUBSI tJ. f DpBBO!tiiT
1 

Talt >ItO ltSlt H B 

/4/ 
cny~ae DpoXO)f(AOHH.Il UOIITpoBOB ~epea DOli.IlpB30B8BnyJO .IIAOpByJO MHmOBb 

1 
It DO.IIMOHBIO 

Bpomeaun aanpaBneauu cnuua ueATpona. 

H3BeCTno, ~To B cny~ae Monexyn, o6naAa10mux nenTpoM 11nu nnocxocTbiO CBMM8TpBB, 

ecTecTBennoe Bpamenue cBeTa OTCYTCTByoT. HoTpyAno noxa3aT&, ~TO a 3TOM clly'!ae paBno · 

fiYliiO B BblpalKOBKO ( 12) t T,e, OTCYTCTBYOT TSit)I(O H OCTOCTBOBHOO BpamonBO cDHIIS BOIITpo-

T . III • HOBo ax )1(0 ltSlt B B cny~ao OCTOCTBOHUOro BpamOHII.Il CBOT8 I B BblpSJKOHBH Ami: a f 

cymo.CTBOIIHO cyMMBpoBSIIHO DO DpOMOlKYTQ~HbiM COCTOsi:IIH.IIM, Ecl!B ttpoMOJKYTO~IlbiO COCTOR-

BJI.!I no y~BTh!Ba'l'b, TO 6.f paBno nyn10, 

• -22 
()nenxH DOltS3h!BaiOT1 ~ llllH TODliOBbiX DOftTpOHOB af '"1 0 CM, OTltYil8 DpoCTpau-

CTBOBHhlll nepnon BpameilaR cnnna neATpoaa II"'EKI'r BOna~ay nopRnxa f .. 108 eM. 

ABTOp DpBHOCHT CI!IOIO rny6oxyJO 6naronapnOCTb M,H, lloArop&DltOMy 3a DOCTaHOBIQ' 

BODpoca II IIOllllhiO o.6cyJKAOHIIll1 a TSitlKO C,C, fopmTOl!ny H B,n, n1060mBUy 38 BBTOpec!UiO 

llHCicy'CCHBo 
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