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1. Baeµ;eHHe 

,/J,rra orrncamrn CC'-ICHIIII rrorrnoro cmrnHIIK ;a;Byx .ap;ep rrpII aHeprII.ax HaJieTa

romnx UOH0B IUDKC KYlI0H0BCKoro 6apbcpa Han6orree ycrreurno rrpnMeHKeTCK 

110;a;crr1, crrnhnoii: CBH3II KanarroB B paii:one 6apbepa II c rpaHII'-IHhIMII ycrroBn

a~m B Bn;a;c cxo;a;.amc11c.a BOlIIIhl BIIYTPII 6ap1,epa[l, 2]. CB.a3h KanarroB Bhl3hI

BaeT pacmerrrrcmrc KYlIOIIOBCKOro 6apbepa BO BXO)l;IIOM. Kanarre na CCMCIICTBO 

6apbepoB, 'ICpC3 K0TOphle TYIIHerrnpyeT CIICTCMa, rrpII :)TOM OKa3hlBaeTc.a, 

'ITO no Kpa{rncr'i Mepe o;a;uH 6ap1,ep pacrrorro:lKeH HII:lKe rrepBoHa~arrhHoro Ky

JIOHoncKoro 6apbepa. 8TOT aq>q>CKT rrpnBo;a;nT K YBClIIl'iCHI'iIO CC'ICHIIII ClllI

lIHJilI rrpn II0)];6apbcpHhlX ;rncpnrnx Ha HCCKOllbKO nop.a;a;KOB B crry'!ae T.irn~e

libIX H)J;Cp. B 6onhIIIIIHCTBe crry,raeB oKanhrnaeTc.a p;ocTaTO'IHhIM y'leT rrp.aMoii: 

CBlI3H Bxo;a;noro Kamma C HIDKaH:IIIIIMII KOlllICKTl:IBHhIMII CO~TOKHIIKMII CTalI

KimaIOIUIIXCH .a;a;cp, o;a;naKo B IICKOTOphlX ClIY'lalIX Ba,KHO Y'IIIThlBaTb KaHallbl 

C ncpc;a;a'ICII HYKlIOHOI3[3] II BTopoii rrop.a;a;oK no CBH3H C 6onee crrmKHhIMII 

COCTO.lIIIIIlIMII[4]. 

Hmrmr'iIIIIIII 6apbep onpe;a;err.aeT namrcIIMOCTh ce'-IeHIIH crrn.anII.a B 'o6nacTn 

ancprm'i, r;a;e ce•renue MeHhIIIe 0,1 mb n onpe;a;err.aeT anepreTrr'!ecKIIII c;a;nnr 

no OTHOIIICHIIIO K O)J;HOMCpHbIM Mo;a;err.aM co CTanp;apTHhlMH IlOTenu;rrarraMn[5]. 

O;a;noMepuaa MO)l;Cllh xopoIIIo pa6oTaeT B o6rracTH anepruii, r;a;e cwwm:rn ua

xo;a;.aTc.a B 1rnTepBarre 200 mb <a< 500 mb, II aTa o6rracTh orrpe;a;err.lleT 3Ha

'ICHH.a rrapaMeTpOB ;a;rr.a KyrronoBcKoro 6ap1,epa Rn 1:1 Vn, OcTaeTC.lI ;a;1:1ana3on 

aHepru11 0,1 mb < a < 200 mb, rp;e ceqenue onpe;a;en.aeTc.a pacnpe;a;errenneM 

6ap1,epoB oKono nepBonaqan1,uoro KyrronoBcKoro 6ap1,epa. llnTepec K GTOII 

ancpreTH'-recKoii: o6rracnr c1rn1,uo B03poc B rrocne;a;nee BpeMa, Kor;a;a oKa3a

mich B03MO,KHbIMH H3Mepem:rn L-3aceneHHOCTII o6pa3yIOIII,Cl'OC.lI COCTa.BHOl'O 

H;a;pa. PaamI'IHbIC MCXaHH3MbI rrpoTeKaHHK peaKIJ;IIH ;a;aroT Jla3llll'IaIOIUHCC.lI 

mm•1en1:1.a cpe;a;nero yrnoBoro MOMeHTa, n, cne;a;oBaTerr1,no, aTa xapaKTepn

cTmm cny)KHT ;a;oHOlIHHTCllbHhlM TCCTOM ;a;ll.![ TCOJlllll. 

PacmeHlICHHC nepBOHa'laJibH0ro KYlIOHOBCK0ro 6apbepa KBlIKCTC.lI KlIIO'IC

llbIM MOMCHTOM BO MHOrHX TC0J)CTII'ICCKHX Mo;a;en.ax. K HCMY npIIBo;a;nT, Ha

npnMep, Y'ICT CTaTH'-iecKoii ;a;ec;f>opMaIJ;HII B ;a;ec;f>opMnpoBaHHbIX .a;a;pax[6] HlIII 

;a;unaMII'ICCKHX Kone6annii IIOBCJ)XHOCTH B cqiepII'ICCKHX .a;a;pax[7]. 



C p;pyroi'1 cTopOHhl, npep;rrmKeHhI 1.10p;err11, n KOTOphlx c cai.rnro mvrnrra no
cTym1pyeTc.ll HeKoTopoe pacnpep;erremie 6apbepon, nhmnaHHoe panmPIHhIMII 
qmm1'!eCKIIMII npu'IIIHaMII. HanpnMep, o6pa~onamie weiiKn 11 nepep;a'rn uci'1-
Tpouon Ha paCCTO.llHII.llX, 60llhWIIX '!eM KYlIOHODCKIIII 6apbep[8],urrn mrnnuoc 
DKlIIO'IeHne ap;ua6aTII'IeCKoro pe,KIIMa npu yMeHbWeHIIII 3HCprnn CTalIKIIDa
IOlll,IIXC.ll .llp;ep[9, 10]. B nocrrep;HIIX p;nyx Mop;ell.llx pacrrpep;crreml.ll 6aphcpon 
nam1c.llT TaK,Ke · II OT op 6IITallhHoro yrrronoro MOMCHTa 11arreTarolll,ero noua. 

. · B pa6oTe[ll] npep;rrmKeH q>opMammM, c noMOlll,hIO KOToporo pacrrpep;erre
m1e fiapbepon MO)l(eT fihlTb Il3Dlle''IeHO II3 3H;eprCTII'IeCKOll 0aDIICIIMOCTII CC
'!eHII.ll. cmrnHII.ll, II3MepeHHOII c p;ocTaTO'IHOII TO'IHOCTbIO. O,KIIp;acTc.ll, 'ITO 
TaKaJI IIHq>opMan;II.ll rroMmKeT Dhlp;errnTi. ocHonuoii MexaiumM ycurremur ce'IC
Hnnnop;6apbepHoro cmIBHII.ll. HanpHMep, aHamm peaKn;,rn 160 +154S m rroKa
narr[12], 'ITO rrorry-qaeMoe II3 3KcrrepuMeHTa pacrrpep;errcirne 6apbepon xopowo 
om1cblnaeTC.ll rreTOM cTaTn'!ecKoii p;eq>opMan;un .llp;pll 154Sm. 

B p;aHHoii pa6oTe Me'I'op;oM CIIllbHoii CB.llmI KaHarron Ha HpIIMepc peaK- · 
n;nn 32S +100 Mo Mhl uccrrep;onarru; KaK cTpyKTypa non6y~cp;eHHhIX cocTO.llHIIII 
cTarrKnnarolll,IIXC.ll .llp;ep nmrneT Ha pacnpep;errem1e 6apbepon u cnJinaHHhIC c 
HIIM ce~remrn ClIII.llHII.ll lI cpep;HIIH yrnOBOII MOMeHT COCTanHoro .llp;pa. PaccMO
TpeH BKJiap; KaHal!OD O)];HO- II p;nyxHeirTpOHHhlX nepep;a-q C norrmKnTellbHhllvI 
3Ha'!eHIIeM QpeaKQ D rinMeHCHIUI 3TIIX xapaKTepHCTIIK. IIponep;eHO cpanHeHIIC 
C 3KCnepIIMCHTOM[13] II C penyrrhTaTaMII HeKOTOphlX q>CHOMCHOlIOrII'IeCKIIX 
Mop;errei'1[6, 8]. 

IIponep;eH aHamm peaKn;1ni' 36S +96 Mo, 11p1mop;.Hlll,eii K TOMY )I(e cocTa- • 
DHOMY .llp;py 142Ce, 'ITO no3BOlllilIO IlCClIC)];ODaTb 3aDIICIIMOCTb H3MCp.lICMbIX 
xapaKTCpIICTIIK OT BXOp;Horo KaHarra pea.KD;IIII. 

2. OcHOBHhie onpeJ:\eJieHH.H II q>opMyJihI 

B pa6oTe CTellhCOHa[8] npep;rro)l(eHa npocTaJI Mop;errh p;ll.ll aHarrnna ce'!eHIIII 
OKorro6apbepHoro Cllll.llHH.ll T.ll)KellblX IIOHOB. Bn.llB na OCHODY Dbipa,KeHIIe )];ll.lI 
ce-qemrn cmurmrn, norry"IeHHoe n npu6rrn)l(eHim penKoro o6penaull.ll no yrrro
noMy MOMCHTY 

ac(E,B) = {· 1rR
2 

(l -B/E) E > B 
O E<B 

(1) 

CTClibCOH npe)];IIOlimKHlI, 'ITO ce'Ienne onpe):l;ClI.lICTC.lI CCMCIICTBOM 6apbepon 
Dc(B), . 
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a,11.(E) = j ac(E,B)Dc(B)dB 1 

r::i,e 

j Dc(B)dB = 1. 

Bhlrro uai'I;i;euo, 'ITO Dc(B) mreeT q>opuy rr1rn:\10yrorrhHIIKa 

1 
Dc(B) = ?(B B ) 1 

..., m - t 

(2) 

(3) 

r;i:e Bm n Bt - IJCHTP pacnpe;i;errcmrn II cro rrenaJI rpaunn;a. CnepTKa Dhlpa
;i..:emrn ( 1) no 3To111y pacrrpe;i:errcunro ):l;aeT: 

afus(E)=rrR2 l (E-Bi)
2 

4(B111 -B,) ~ 
(4) 

n IIHTcpnarrc 3Hcprnfr Bt :S E :S 2B111 - Bt . Ilpn E = 2Bm - B 1 Dbipa;r,:eune 
( 4) Hcnpcphrnno cwnnacTc.ll c cpopMyrroi'1 ( 1) npn B = B111 • 

IIpoauammnponauo 60llbWOe K0lIIPICCTD0 3KCnCJHIMeHTaJihHbIX /);aHHhIX 
no ceTICHII.lIU cmrnu1111 n o6napy:;Kcuo, 'ITO n nuTepnarre ce'!ennII 10-200 mb 
nemPmna (Ea) l / 2 ):l;eiicTnnTeJibHo .JIDrr.JieTc.ll rrnneIIHOII cpynKn;IreI'i OT ;:iuep
rrin narrcTaIOlll,IIX II0H0D D C00TDPTCTDIIII C q>OpMyrroi'1 ( 4 ) .. ,U:rrlI onncaiuur 
clll,c MCHhlllIIX cc'Icu·m1 a < 10 mb, r):l;c na)l-:UhI ;:icpcpcKTbI Tyu~crrn
ponamrn 'Iepc::3 KYlIOHODCKIIII 6apbcp, 6hllIO IlJ)C/];JI0)l,CHO nneCTII ycpe):l;HCHIIC 
rreno11 rpannn;hI 6aphepon B1 no raycconcK011y pacrrpc):l;crrcunro: 

M(B-Bt) = (2rrfi2)- 112 cxp [-(B- B1) 2 /(2r22 )] 

T.C. Dbipa:iKCHIIC (3) ::Ja!\ICHlICTC.lI ua 

Dc(B) = 111 M(B - B') dB' 
-oo 2(Bm - B 1

) 

(5) 

(G) 

/];JilI B, < B,,, II Dc(B) = Dc(2B,,, - B) ):l;lI.ll B > B 111 • KpoMe coxpam'HlllI 
II0J>MIIJ>0DKII, pacnpC):l;ClICHIIlI ( 3) n ( G) TaK)KC YA0Dm'TD0p.llIOT ,YClI0DIIIO 

J B Dc(B)dB = Bm . (7) 

Auamm 3KCIICpIIMCHT0D 110 3TiiM q>opMylla!\I II0Ka::JalI, "ITO napa!IICTJ> fl 
KoppcrrnpycT C K0lllICKTIIDH0CTbIO mrnrnIIWIIX COCTO.llHIIII .lI/l;Cp, a p,t:1H0CTb 
fl,,, - Bt 0Ka::JbID/.tCTC.lI 60libWCII /];lI.ll .lI)];Cp C l\lCHbWeii 3Heprneii CDlI::JII 110-
cm'/];HCro uci'ITpoua. Ha 3To11-1 ocnonamm anTophI pa6oT[8, 11] C'IIIT,UOT, 'ITO 
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OCHODHbIM MexammMOM ycm1emrn Ce"IeHIUI II0)];6ap1,epHoro ClIII.lIHIIJI JIDlIJieTCJI 

06panonam1e rnei'nm, 'Iepen KOTopy10 U)];eT IIOTOK HCiITpOHOD Ha Hcl'IcllII,HOM 

3Tarre CTOlIKHODeHirn .lli];ep rrepci]; )];OCTIDKCHUCJ\f KJlIOHODCKOro 6ap1,epa. 

B pa6oTe[ll] )];ll.ll y'IeTa Tj'HHerruponamrn rrpn HII:JKIIX :mepnrnx ucrrorr1,

nyeTc.K cpopJ\lyrra BoHra[6] )];lIJI ce"remrn crrnJIHIIJI n Dhipa:a~emm (2) 

hwR2 . 21r 
aw= 217In{l+exp1,,)E-B)}, (8) 

afus(E) = j aw(E,B)Dw(B)dB. (9) 

Mo:arno ycTaHODIITb CD.ll3b J\feJK)];Y pacrrpei];ClICHIUIMII Dc(B) II Dw(B). Ifo 
cpopMyrr (1) II (8) IIMeeM: 

1 d2(Eac) = 8(E - B), 
1rR2 dE2 

1 d2(Eaw) _ _ 21r expx 
1rR2 dE2 - G(x)- hw (l +expx)2 

(10) 

. 27r( 
X= hw E-B). (11) 

IIpupannIInaa n1,1pa1KeHII.ll (2) II (9), rrorry~1acM,~D.lI:Jb MC1K/W )];BYMJI TimaMH 

pacrrpe)];ClICHHII II aKcrrepIIMCHTallbHO ll3MepJICM!>lM ce•1enu~.M ClIIIJIHIIJI 

1r12 d
2
(f;rs) = Dc(E) = j Dw(B)G(x)dB, ,. (12) 

KOTopoe MOJKHO cpanHHTI, C rrpc)];CKanaHII.lIMII TeopeTil'!eCKUX MO)];erreii. 

B )];annoii pa6oTe MbI nccrre)];onarrn pacrrpc;a;errenue 6ap1,epon, rrorry'IaIO

Uieec.K n MeTo;a;e CIIllbHOH CBJI:JH KaHarron[2]. Y'IeT neyrrpyrux non6y2K;a;enni'1 

CTalIKHDaIOHIIIXC.lI JIµ;ep rrpIIBO)];IIT K II3BCCTHOII CIICTCMC CDJI3aHHhlX ;a;ncpcpe

p enn;rmrrnHhlX ypanneHnii: 

[
1,,2 d2 l;(l;+l)h2 \I(·) E] ( ) - "v· ( ) ( ·) (13) ~ p + 2 . 2 + i 1 + €; - u; r - - L- ii r Uj 1 • µ, r µ,r i 

3):l;CCI, v;j(r)-rroTCHIIIIall CDJI3II MC:il{)];Y KaHarraMn II€;, -anepnrn non6y:a{µ;e

HHJI D,KaHarre c HOMepoM i COOTDCTCTDCHHO. B rrpene6pe:iKeHHll acpcpeKTaMH 

OT)];a'III D ;a;aHHOM rro;a;xo;a;e MOA(HO OIIIIChlBaTI, II peaKD;IIII Mal!OHYKlIOHHblX 

rrepe;a;a'I[l4]. ,[(ll.ll YMCHblllCHHJI 'IHClla CB.lI3aHHblX ypanHeHHII o6hl'!HO rrpe;a;

rrorraraIOT, 'ITO rrp1me;a;enHaa Macca µ;, ueHTparrnHbIII rroTeHn;uarr V;(r) II op-

6r1Tarr1,HhlII yrrronoii MOMeHT l; o;a;nnaKODhl DO nee:: Kanarrax, HO H · D 3TOM 

4 

p 

'!1' 

'~ 

'i 
! 

crry,rnc rrpn TO'IHOM pernemm ypanHe1m.K illpe)];nnrepa Y)];aeTC.K y'IecTn lIIIlllb 
HCCKOllbKO KaHarron. 

CncTCJ\Ja ypanHemrii (13) )];IIaroHarrnnyeTC.K, ecrru rrpeHe6pe'In :meprnei'1 

non6y)K)];CHIIJI COCTOJIHIIII II C'UITaTb pa)];Hal!I,HYIO naDHCII110CTI, IIOTCHil;IIarron 

CDJI3II O)];IIHaKODOll BO ncex KaHarrax[15j. TaKHe rrpu6rrn:arnHIUI crrpane)];lIIIDhl 

npn Y'ICTC KYlIOHODCKoro non6y:iK)];CHH.lI poTaD;IIOHHhlX ypoBHCII n i];ecpopMHpO

naHHbIX .K)];pax. ,UrrJI cqiepn'!ecKnx .K)];ep rrpene6pe:iKeHIIe trnepniei'1 non6y2K)];e

HIIJI npHBO)];UT K naBhllllCHUIO CC'ICHIIH ClIIl.lIHIUI upn II0)];6apnepHhlX :rneprll.llx. 

B pa6oTe[16] rrpei];lIO:iI(CHO C'IHTaTb IIOTCHIIIIallhl CD.ll3ll KOHCTaHTaMII D 

paiioHe KyrrononcKoro 6apnepa V;i = V;j(RB)- B 3TOM crry'!ae cucTeMa ypa

nHenui'1 (13) pacn;eHll.lICTC.lI IIO)];CTaHODKOil 

¥;(r) = LUiaXa(r). (14) 
0 

r)];c MaTpnn;a U;i )];HaroHarru_nyeT MaTpnn;y M;j, cocTanrrenny10 II3 nanHC.KHIHX 

OT lIOMepa Kanarra 3HeprIIII II IIOTeHIIUal!OB CB.lltHI: 

M;i = t:;8;i + V;i, 

L u;iMijUj/J = lo 8,.p • 
ij 

(15) 

(16) 

Hn ycrromrn coxpauemrn IIOTOKa '!aCTIIll ;a;rr.K ce'!eHIIll cmrnmrn rrorry'IaeTC.lI 

nhrpa2Kenue 

a fus(E) = L iUaol2a,.(E, VB+ la) (17) 
'0 

TaKIIM o6panoM, ce'!em1e cmrnHnJI orrpe;a;err.KeTc.K cyMMoii a,. ce'!eHni'r c 

"acpcpeKTHDHhlMII" 6ap1,epa1,m VB+~ .. n necOBhlMH MHOJKHTell.lIMII P0 = iUaol2, 

Ilpn rro)];6ap1,ep111,1x aHepnrnx ocHonnoii nKrra;a; n ceTJemre 6Y)];eT ;a;anaTb crra

raeMo'e C HaHMeHblllHM 6ap1,epoM, II03TOMY )];ll.ll 6orree KoppeKTHOro OIIHCaHIIJI 

cpopMbI II IIOlIO:il(CHlI.lI 3TOro 6ap1,epa Mhl IlCIIOllb30BalIII rro;a;xo~, rrpe;a;rrm1rnH

HhIH n pa6oTe[l 7]. IloTeHIInarr1,1 cn.KnH V;i(r) ue C'IIITarrnc1, noCTO.lIHIIhlMII 

nerriI'IrrnaMn, H n penyrrnTaTe ;a;uaroHarrnnan;nu co6cTBeHHnie nHa'IeHIIll l 0 (r) 

0Kan1,ma10TC.ll naBHC.lIHilIMJI OT OTHOCIITellbHOro paccTO.lIHIIll r. ThKoii IIO;r:J;XO)]; 

onpe;a;errJieT ceMeIICTBO 6ap1,epon V0 (r), rrpn'IeM Hn:iKaiirnnii: 6ap1,ep oKa:JhlBa

eTC.lI Dhlllle 6ap1,epa, rrorry'IaeMoro B rrpn6rrn:iKeHIIII IIOCTO.lIHHOII CB.ll3II. Koacp

(pHD;IICHTI,l P,. OKa3hIDaIOTC.lI Me;a;rreHHO MeH.lIIOHIIIMHC.lI <JlYHKD;IlllMII D paii:oHe 

KYlIOHODCKoro 6apnepa. u Mb! nhl6parrn nx Ha· pacCTOJIHHH rrepBOHa"IallbHOro 

KynononcKHH 6ap1,epa. TaKoii Bhl6op 06ecrre'I1maeT coxpaHeHne rroToKa na

;a;a.IOHIIIX '!aCTIIll rrpH rrpeo6panoBaHim (14), T.K: 

LiUool2 = 1 
0 
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MaTpnu;a en.mm M;j µ;uarottarrhHa no op6nTaJibHouy yrrronm.1y Mm-IcHT.Y 

l, noaT01-iy ITOll)"ICHHoc ccMe:iicTno 6apbepon Fa ( r) onpcµ;crrHCT upounuae

MOCTh µ;mi: Ka)Kµ;o:i'1 rrapu;uarrhHOII norrHhI l 

T, (E) = L iUaoi2 Tai (EYa) • (18) 
0 

C IlOMOUihIO KOTOpOII paCC'IIITbIDaeTCH cpeµ;uuii: yrrrono:i'1 MOMCHT o6pa3yK,

UICrocH cocTanttoro Hµ;pa 

00 00 

<I>= L [(21 + l)Ttf L (21 + l)T, (19) 
1=0 l=O 

Il "IIICJICHHhlX paC'<J:CTaX IIapu;uaJibHhIX IIpOHIID;aCMOCTCII Mbl IICIIOllh30DaJIU 

qiopMyJihl KnamIKrraccIPICCKOro 11pu6mDKCHIIH ;J;JIH upoxo;i,::µ;cmrn TIO)]; 6apbc

pOM II <popMJJibl ,IIPOHIID;aeMOCTII •1epen napa6omPICCKIIII 6apbep IIpH mt;J;-

6apbepHhIX attepr1rnx. 

IIpeµ;rrmKCHHblll MCTOµ; peruemrn CIICTCMhl CDH3aHHbIX ypaBHCHHi'r npaKTII

'lCCKH conuaµ;aeT C TO'IHhIM perneHIICM D noµ;6apbepHOII o6rraCTII 3Heprni°I. 

Ilpu Haµ;6apbepHbIX 3Hepr1rnx OH naBbIIIlaCT CC'ICHIIH cmrnmrn ll3-3a npe

ue 6pe)KCHIIH µ;arrhHOµ;ei"rcTDYIOUIHM <popM<paKTOpoM KJlIOHoncKoro no36y;Kµ;C-

HIUL 

3. Y"<IeT CTPYKTYPhI Bo::1oy)Kµ;eHHhIX cocToJIHHH 

Cima cnHnII MC)K;J;Y KaHallaMn V;i ( r) nanncnT OT cTpyKTYPhI non6y;Kµ;CHHhIX 

coCTOHHIIII· Hµ;ep. B Knann-.:i:acTu•rno-<poHOHHo:i'r Moµ;eJin Hµ;pa[l8] DOJIHonyro 

<pyHKUIIIO no36y;Kp,CHHbIX COCTOHHIIi°I naIIIlCbIDaIOT n nnµ;e: 

"I!v(JM) = {LRiQJMi+ L P{2
1/;[Qt~1i1 Qt112i2]JM} IO>; 

i A1i1A2i2 
(20) 

nµ;ecb QAµ - onepaTopbI pmKµ;eHIIH <pottona MYJihTHIIOllhHOCTII AJL, R; H Pf;/; -
K03qJ<pIIUIICHTbl CMCIIIIIDaHUH oµ;Ho- II µ;nyx<poHOHHbIX non6y;Kp,CHIIII COOTnCT

CTneuo. Pac-.:i:eTu n0Kanam1[l8], -.:i:To Koa<pcpuu;neHThI R :n P µ;JIH cocTOHHIIH, 

CJieµ;yIOUIIIX na HIDKaIIIIIIIMII, MoryT CIIJihHO napbnponaThCH OT Hµ;pa K Hµ;py. 

K;i,K Mbl ynnµ;IIM HIDKe, 3TOT a<p<peKT MO)KCT nunnaTb naMCTHhlC II3MCHCHIIH 

n ce-.:i:emrnx ClIIIHHIIH II cpcµ;HeM yrJionoM MOMCHTC. 

,UJIH Ka'ICCTDCHHblX OUCHOK nmrnmrn CTPYKTYPhl Hµ;ep Ha npouecc_ ClIIIHHHll 

TH,KCllblX IIOHon Mbl nu6epeM npocTyIO MOP,Cllb Hµ;pa, n KOTopo:ii Hll)l(aHIIICl' 
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COCTOHUIIC µ;rrH Ka;Kµ;o:i'1 11yrrhTIIIlOllhHOCTII HnJIHCTCH oµ;HO!pOHOHHbIM, a crre-

11.YIOUICC COCTOHHIIC - p;nyx<poHOHHhll\1 C yµ;noeHHOII 3Heprue:i'r non6y:iKµ;CHIIH, 

T.C. Ka)K)];OC COCTOHHIIC OilIICbIDaCT<:H TOJihKO O;J;HIIM crraraeMhIM B CJMl\1C (20) 

C COOTDCTCTn);IOUIIIM KOa<pqmuneHTOM, panHblM eµ;IIHIIUC. Cmihl CDH3ll II pa

;i:nallbHhIC qiop11<paKTOpbl onpcµ;emIM 06bI'IHhIM o6panoM -.:i:epen napaMeTpbl 

;1;nua1m'1ecKo:i'1 ;1;e<popMau;nn µrrH HII:iKa:i'mmx cocTOHHIIII /3; u u;eHTparrhHhIH 

H;J;CpHblll IlOTCHUIIaJI no DXO)];HOM KaHaJie Vo( r). .UrrH nepexoµ;on MC)Kµ;y co

CTOHHIIH11II C 11 II m !pOHOHaMII (m ~ n) IIMCCl\1[4]: 

m m 11;,m(r) = L 
1 

, vmm: -{- f];R d _}(n-m+2p) 
p=O p.(m - p)!(n - m + p)! v'Jidr Vo(r). (21) 

:Jµ;ecb R - paµ;uyc Hµ;pa. ,llrrH HmKa:i'1wnx 2+ II 3- cocToHHIIII IIOlI~"Ia('TCH 

mrnecTHO(' DbipmKCHIIe 

1'01 (r) = _ p;R d110(r) 
. !47r ~ , (22) 

K KOTopoMy ttco6xoµIIMO erue µ;o6anIITh <popM¢aKTop KyJiottoncKoro non6y;Kµ;e

HIIH. Cllmirnaa CTpyKTypa noJiuonm'i: qiyuK~IIII nqn6y,I,µ;eHHhIX cocTOHHIIII ( 20) 

1IO)KCT fibITh Y'ITCHa P,O 6anrreHIICM n IIOTCHD;IlctJI ( 21) neconbIX MHO)KIITCJieII 
fl- II pA1f1. 

l A212 

n Ka'ICCTne UCHTpallbHOro Hµ;cpnoro IIOTeHu;IIaJia 110( 7:) Mhl IICIIOllb30DalIII 

rrapaMcTpu;:mu;mo TIOTCHUIIana "proximity", npnneµ;cHHYIO n_ pa6oTc[l 9], npu 

GTOl\1 l\1hl HCMHOro yneJIIPIIIJIII paµ;uychI H;a;cp P,lIH npanIIJibHOro orrncaHIIH. cc- ' 

'ICHIIi°I i1pn naµ;6apbepHbIX 3Hcprirnx. 

IloTCHD;Uall CDH3II C Kauarra:r.m oµ;uo- II µnyxuyKJIOHHhIX nepeµ;a•I U<'HCC 

u::mecTCH. ,Urra KaHaJion µ;nyxnc:i'ITpOHHhIX IIepeµ;a•I ue;Kµ;y CDCJ)XTl'KY"IIIl\lII 

aµ;pa11m II01IJ'H'Ha TaKaH )KC pa;a;nallhIIaH nanIICIII\IOCTh <popu<paKTopa. KaK 

II P,lIH Kauarron tteyrrpyroro non6y,K;a;emrn[20]. B µaHHoii pa6oTc µ;JIH ¢opM

qiaKTopa OP,HOHCIITpOHHhIX ncpcµ;a'I Mhl TilK:iK(' DbI6cpeM Dblpa;KcHIIl' (22). 

IIapaMeTpbl cnH3II /3; µ;m1 3TIIX ncpexo;a;on HCII:Jlll'CTHbl, II Mhl DbI6pamr 3Ha'IC

mrn /31 =0,1 µ;JIH oµ;uonc:i'1Tponuoii: ncpeµ;a•m II /h=0,05 µ;mr µ;nyxtteiiTIHmuoii. 

TaKIIC 3IHt'ICHIIH 6bIJIII IICIIOllh30BaHbl D pa6oTc[20] IIpn ~nncamm peaKUIIII 
28Si +64 Ni. YTO'IHIITh 3TII napaMCTphI MO:iKHO nocrre IImrcpeHIIII C(\'Ie~nii 

nepcµ;a•1_ P,lIH pacnmTpnnacMbIX Hµ;ep. 

IIapaMl'Tpbl HI1:iKa:i'1wux non6y)K;a;CHHbIX COCTOHHIIII 6orihIIIIIHCTna H;a;cp XO

porno nnnccTHhl II ;r:\lIH HaIIIIIX pcaKUIIII upnneµeHbl n Ta6JI.l. 3tta'Il'HIIH Qpi-a,11 

µ;rrH IIcpcµa•1 HYKJionon pacc'IIITaHbI no Ta6rrnu;aM Mace Hµ;ep II npnnc;a;cHhI n 
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Ta6rr.2. (Ilpn rrepep;a'le ::mp.1r;KeHHOII
0 

'lacTIIUhI 0HII DKITIO'IaK)T TaK::-11'.C u::nIC

HeHirn KJJI0H0DCK0ro 6apbepa 11e;Kp;y CTanKIIDaIOIUIIMIICH lI;r{paJHII). 

Tafomua 1. Ilapa!lteTphI K0JI;JCKTIIDHhlX COCTOlIHIIII II30T0II0D !lfOITII6):{CHil II 

cephI 

2+ 3-

H)];po E* /J). E* . /J). 
325 2,24 0,27 5,01 0,36 
36S 3,29 0,15 4,19 0,37 

96Mo 0,78 0,18 2,23 0,19 
rnoMo 0,53 0,23 1,91 0,21 

Ta6rruua 2. Bemr'lIIHhI QpeaKu, )];ITH op;no- II p;nyxnyKIT0HHhIX rrepep;a•r 

325+100 1110 36S +96Mo 

rrop;xnaT cphID II0)l:XDaT cphln 

ln I 2n lp I 2p ln 1 2n lp I 2p 

o,5 1 6,2 1,8 I 8,1 -3,9 I -3,3 -3,2 1-1,1 
lifo Ta6rruu DIIIJ;H0, 'ITO D pcaKUIUI 32S +100 iv/ o KonneKTIIDH0CTh mrnrn:i'mmx 

COCTO.!IHIIII .II/.ICP 6onee DbIC0KalI II CCTb KaHaJihl rrepep;a•1 C rronmKIITCITbHOi'I 

nemI'lIIHon Qpeani• Ilpop;eMoHcTpnpyeM, KaK TaKIIC pa3nn•m.11 n cTpJKTypc 

CTaITKIIBaIOUIIIXC.!I .!Ip;ep DITII.!IIOT Ha II3MCp.!ICMhIC nemI'lIIHhl: ce•-ICHH.!I cmrn

HII.!I, cpep;m1{1 yrnonor'i: M0MeHT cocTaDHoro .!Ip;pa II pacrrpep;erremre 6apbepon. 

Pe3JJibTaThl pac'leT0D )];IT.II pcaKUIIII 32 s +100 }.10 rrpH pa3ITIPIH0M •mcne y<III

TbIDaeMhIX ypoBHCU rrpunep;cHhl Ha pnc.1-3. B nepxHei'I 'IaCTU pncyHK0D II0-

Ka:JaHbI ce•ICHII.!I cmrnmrn 11;nyx .!Ip;cp, n cpcp;nc:i'r •racTn - cpe11;nuu yrnonoi'1 

1ro.MeHT cocTanHoro .!Ip;pa II nmmy - pacnpe11;errcnne 6apbepon KaK qiynKIIIIII 

oT aHcprnu narrcTa10mero nom1. 

Ha pnc. l lIITpnxonoi'1 rrnHneu rroKa:JaH pac'leT n O)J;HOKaHanbII0M npu6nn

;KeHun, KOr)J;a CHCTCMa HaXO)J;IITC.!I D OCHODHOM COCTO.!IIIIIII, lIITpnxnyHKTHp

HOII mrnnei'1 - pac•1eT, Kor;a;a DKITIO'leHhI KaHanu HeyrrpyrIIx no36y;K;a;cHnii 

HII:tKattlIIIIX COCTO.!IIIIIII II KaHan O)J;HOHe:i'ITpOHHOII rrepe;a;a'III n 0CH0DH0e co

CT0.!IHHe H)];ep 33 S II 991'vl o. TaKaa cxeMa cnlI:JH o6hI'IHO ucrronh:JyeTca no 

1rnorux pa6oTaX II0 rro11;6apbcpHOMY CITII.!IHIIIO. 
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Pnc. 2, 

Pnc.l. Ce<Jemre cmurnrrn, cpeAHnii yrnoaoi'r MOMeHT n pacnpeAenemre 6apbepoB B peaK

u;mr 32 s + lOO A1 o. III TpIIXOBble JIIIHIUI - OAHOMepnaJI MOgenb, IIITpnxrryHKTllpHbie - Y'ITeHbl 

HIDKai°nnne COCTOJIHIIJI II nepega<Ja 1 ueii:TpoHa, CillIOll!Hble - Y'ITeHbI ABYXqJOHOHHbie co

CTOllHllll II OAHOqJOHOIIHble COCTOJIHI!JI a COCeAHIIX HApax. 8KcnepIIMeHTaJibHble AaHHble 

B3l1Tbl II:J pa60T (13,22). 

Pnc.2. To )l{e CaMOe, 'ITO II Ha pnc.1, HO c y<JeTOM nepeAa'Ill 2 HeiiTpOHOB. CnlIOll!Hble 

lll!HIIII - Y'ITeIIbl ace CBll:JII MelKAY COCTOHHIIJIMU, ll!TpHXIIYHKTIIpHbie - Y<JTeHbI TOJibKO 

npl!MbIC CBJI:Jll C BXOAHbIM KaHaJIOM, ll!TpIIXOBble JIIIHIIII - Y'ITeHbI TOllbKO np0:1.-IelKYTO'IHble 

CB!l□ II CO ClIOlKHbIMII COCTOJIHIIHMll. 

OIIncaune :JKcrrepIIMCHTaITbHhIX p;aHHhIX :JaMCTHO yrry'IUiaeTC.!I D 3T0M cny

•1ae, HO pacxo;i:qi;eHM.!I nee eme 3Ha'IIITCITbHbI. OTMeTIIM TaK)KC, 'ITO B pac-
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Tipeµ;erreHim 6ap1,epon oaMeTno nhlµ;errem,1 µ;na 6ap1,epa - 11m1rniimuii II n1,r

coKoJie)Kaw,uii. 

CTirromnorr rrnnneii na aToM pucynKe Mb! noKaoarru pac'!eT, Korµ;a K npeµ;hl

gyw,eMy crry'laIO µ;o6anrreHhl µ;nyxq>OHOHHble COCTOHHIIJI no DXO)l;HOM Kmrnrre 

u oµ;noqiononnhle noo6y)Kµ;eHiur n coceµ;nux Hµ;pax 33 S n 99M o nocrre nepe

µ;a'lH oµ;noro neiiTpona. (IlapaMeTpbI Boo6y)Kµ;eHHbIX COCTOHHIIII Hc•reTHbIX 

Hµ;ep Mb! BOHJIU IIO Ta6rr.1 )l;JIJI 'leTH0-'leTHbIX JIµ;ep ). B 3T0M crrrrae MbI 

0Ha'lHTeJibHO ynemI'lHJilI 'lHCJIO TipOMe)KyTO'lHbIX CDHOeii Me)K)l;Y ypoDHHMII. 

.I(nyxq>OHOHHbie COCTOHHIIJI CDH0aHbI He TOJibKO C OCHOBHbIM COCTOHHIIeM, HO 

II C COOTBeTCTBYIOll.l,HM O)l;HOqlOHOHHbIM, a oµ;noq>OHOHHbie COCTOHHIIJI D co

ceµ;HIIX Hµ;pax CDH0aHbl qiopMq>aKTOpOM oµ;noneiiTpOHHOll nepeµ;a'III. Buµ;no, 

"ITO J'IeT 3TIIX CBHoeii npnnoµ;nT K Ka'leCTBeHHOMY II3MeHeHHIO pacnpeµ;erre

HHJI 6ap1,epon - pacnpeµ;errenne cTaHODIITCH 6orree pannoMepnbIM II rrraµ;KHM, 

XOTH cµ;nur KpIIDbIX )l;JIJI ce'lemrn II yrrronoro MOMenTa OTHOCIITeJI;1>HO npeµ;bI

µ;yw,ero crry'laJI neoHa'lnTerren. 

Ha pnc.2 CIIJIOllJHOII KplIBOH TIOKaoan pac'leT, Korµ;a K npeµ;hlµ;yw,eMy crry

'!aIO µ;o6anrrHeTcH Kanan µ;nyxnerrTponnoi'r ncpeµ;a'ln c 6_orr1,morr TiorrmrcuTerr1,

noi'1 BeJIH'llIHOII Qpeaxu;, KOTOpbIII CBH3aH Tiepexoµ;aMH D OCHOBHble C_OCTOII

HHH cncTeMbI no nxoµ;noM Kanarre n n Kanarre c Tiepeµ;a'leii oµ;noro neii:Tpona. 

KaK DH)l;HO H3 pncynKa, Mb! TIOJIY'lIIJIII IlIIOJIHe yµ;omieTDOpIITCJibHOe OTIHCa-

. mre aKcnepuMeHTarr1,n1,1x µ;annhlx no ncei'! 06rracT11 anepr:nii. Bapuau;ueii TI/1-

paMeTpon CBH0H B Kanarrax c nepecTp_oi'IKoii II µ;o6anrrenneM noo6y)Kµ;eHHbIX 

cocTOHHHH n Kanarre µ;nyxneiiTponnoi'1 Tiepeµ;a•rn MmKHO yrry'lillIITh 'oTiuca

HI-Ie µ;aHHhlX, no·aTo u;errecoo6paono µ;crraTb conMeCTHO c oTiucanueM µ;ann1,1x 

TIO peaKIJ;IIHM Tiepeµ;a'l. OTMeTIIM, 'ITO y2KC CeII'IaC D pac'leTax Y'lTeHO 15 

ypoBHerr CHCTeMbl. 

PacCMOTpHM, K KaKHM lIOMeHeHIIHM Tiprmeµ;eT DbIKJIIO'leHne paoJIH'IHbIX 

THTIOD CDHOII MC)K)J;Y COCTOHHIIHMII. IlITpHXTIYHKTHpHOH mrnneii Ha puc.2 TI0-

KaoaH pac'leT, Korµ;a OCTaBJieHbl TOJibKO ·TipHMbie CDH3II OCH0BHoro COCTOil

HlIIl CIICTeMbl co DCCMH OCTaJII,HbIMH ypomi:HMII. Bnµ;no, 'ITO Il pacTipeµ;errc

HI:II:I 6apbepon OTIHTb pe3KO nhlµ;erreHbl µ;na C0CTOHHIIH, KaK II na anarrorII'lHOII 

KpHBOII Ha puc.1, XOTH Ka'leCTilO OTIHCaHirn 3KCTiepnMeHTaJibHbIX µ;aHHbIX H3-

MCHHJI0CI, neoHa'lIITeJibHO TIO cpanneHIIIO C Tipeµ;hlµ;ymnM crry-qaeM. 

IlITp1rxonoii mrnne1r na puc.2 TioKaoan pac'leT, Korµ;a DbIKJIIO'leHhl TipHMbIC 

Tiepexoµ;hl n µ;nyxqiononnue cocTOHHHH II n Kanan c Tiepeµ;a'leii µ;nyx nerrTpo

non. OmrcanIIe µ;ann1,1x yxyµ;murroc1, neona'lIITerr1,no, no mupnna Kpnnmr µ;rrH 

pacTipeµ;erremrn 6ap1,epon oaMcTHO cymrnac1,. 8ToT napnanT pac'le.Ta MmKno 
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qiaDHIITb c l\IOµ,C:IbID rapllIOHII'ICCKOro ocuII::IJIIIT0pa, rµ;c CBil3b ocyruecTD:IH

('TCJI T0:IbKO :l[C)K)l;Y C0CC)],Hlll\III ypoDHHl\III, paomPiaIDIIJ,IIMIICH na 3HeprIIID 

qionona E. B :raKOII MO)],CITII cymccTnyeT anamITII'lCCKoe perneHIIC ;urn 11m

TIHIUhI. ;:i;narona:umy10mcii CIICTC:IIY ypaDHCHIIii[16]. 8neprIIII II DCCOBbie 

,IHO:iKIIH'ITII paDHbl 

Em= /Hf - F2j, - , Pm=< N >"' /m! exp (- < N >) , (23) 

f)l;<' F .. cnrra CD!I3II 0TII0CIIT('llbH0ro )lDII:iKCHIIII C DHyTpeHHIIl\III CTeIICHilMII 

<"no60µ;1,1 n < N >= F 2 / E2• Ifo ciTIIX n1,1pa)M'HIIi'1 DII)l;HO, 'ITO c ynemP1cHire111 

KomieKTIIIlH0CTII :vponncii iJ:IICIICIH'IIJI pacnpqi:e;icHirn Ilyaccona cil =< X >. 
onpeµ;err1110ruaH muprrny pacnpc;a,c:rcmrn 6ap1,cpon,Ynem1'!1macTcH. II qiop:;rn 

Kp1inoii upu6mrnrncTCJI K rayccODCKOII. Il HaIIIel\I napiraHTC paC'ICTa DhI)ll'lICH 

0;J,IIlI ypom'Hb, T.C. 3T0T upc;:i:crrbHblll crry<raii ('[ll(' HC )lOCTIIraCTCil. 

1llKIIl\I 06pa3m1, no plm.2 l\lo:iKH0 c;:i:crraTh DbID0)l,, 'ITO mrn66rr1,mcii 'IY

DCTilIITC/IbH0CTbIO K xapaKTcpy CilH3II MC)K)],Y C0CT0HHilHMII o6rra:raeT pac

npc;:i:crrcHIIC 6apbcpon. 8To :;kc l\IO)KHO ynII)];CTb II Ha pnc.3, rµ;c J\lbl cpaDHIIJIII 

paC'ICTbI, norry'lCHHbIC D MCTo;a,e CllliblIOII CDJI311 KaHctJI0il (cnJIOIIIHblC mmun), 

n MO)l;CJIII CTCJibCOHa[8] (mTpnxrryHKTIIpHbIC mmmr) n n l\IO;lCITII Ilottra[6] 

( IIITJ)IIX0ilbIC rrnimn ), npcgnorrarall CTaTil'ICCKYIO µ;cqiop!IIaUIIID JI)lpa IOOJJ o. 
(Ilapa!IICTpbl Il0CJIC)];IUIX gnyx l\IO)J;e/ICII noµ;o6paHbI )];JIH Il0lI)"ICHIIH Ha!IlIY'I

llJ('ro onncaHII!I aKcnepIIMCHTallhHhIX ;a,aHHhlX.) Bee MO)J;CJIII O)],IIHaK0D0 XO

porno 0ITIICbIBaK)T CC'ICHII!I C/III!IHIIIl, HO Il l\IO)J;('lIII IloHra noi:iy'H'H0 H('CK0JibKO 

ll_')"lill('(' 0IIIIcanne qwµ;HCI'0 yrrronoro M0UCHTa. OT!IICTIIM. 'ITO qiop:-lhl KpII

llI,IX 11,lIJI pacnpc;a;errcHirn 6apbepon D MCT0)le CllJI3aHHbIX K,rnamm II D :110-

)],CJIII CTcrr1,cona 6rrnoKn. Jvlo;a,errh Ilonra 11p<'µ;cKao1,macT ;a;:rH aToii peaKUIIII 

!IICHbIIIYID rnnpuny, xoTH noµ;o6paHHhIII napa!IH'TJl cTaTII'Il:'CKOII ;1:eq1op11raurm 

/3~=0,24 II 0Ka3alICH 60/Ibilllll\I no rpaDHCHIIIO C o6IUenpIIHJITbIM ( Cl\I. Tafi:r. 1). 
Ilo-nn;a,IIMOMY' 3)1,ecb HC0 6xo;a,IIMO )"ICCTb II µ;eqiop11-rn1IIIID .!!)],pa 

32 s. 

4. llnoTOillPieCKHe 3q>q>eKTbl B CJIHJIHHH MOJIH6J:\eHa 

H cepbl 

Il peaKUIIII :\Gs +96 1\10 HCT KaHarron C II0JIO)KIITCJibHbIM 3Ha'ICHIICM CJ1waK1tt 

n Hil)Kaiimnc C0CTOHHIIJI CTaJIKIIIlaIDW,IIXCH H)lep IIMCIDT 6oJibill)"K) cineprmo 

no:16y;r,;:µ;cHIIII II MCHbIIIYIO curry CDJI3II C 0CH0ilHhll\l C0CTOilHII<'M 110 epaUIIC'HIIIO 
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Puc. 4., 

Puc.3 ;CpaB11e11ne pa::mu'IHh!X Mop;erren B orrucamm pea&u;1m 32 S + 100 Af o. Crrrro11111L1c 

mrniu1 - MeTo;:i; cmmaHHhlX KaHa:mB, 111Tp11xrryHKT11p11hle - Mop;eJib CTCJibCOHa, 111Tp11x0Bbre 

;11rnm1 - Mop;eJih Boara. 

Puc.4.CpaBHeHne panrr11'IHh!X Moµ;erren B onucamm peaKu;uu 36 S +96 Jvl o. Cnrro111HLIC 

JIIIHllll - MCTOA CBll::3aHHh!X KaHa.'!OB, lllTpllXIIYHKTllpHbIC - MO/];CJib CTCJibCOHa, lllTPIIXOBhlC 

JIIIHIII! - O)l;HOMCpHall MO)l;C.'lb, 

C npc;rv,1µ;ymen peaKIIHCII 32S +100 Mo: TaKIIM o6pa30M, aqiq>eKT OT CDJI3H 
KaHarron n 3TOM crry'Iae 6yp;eT MCHCC 3Ha'IIITCllhHhIM. Ha pnc.4 CJilIOUIHhIMII 
lIIIHillIMII Mbl JIOKa3alUI paC'ICT, aHarrorn'IHhllI npnncp;eHHOMY Ha pnc.3, )J;lIJI 
pcaKIIHII 36 S +96 Mo. IlapaMCTphI CDJI3Il C KaHallaMll O)J;HO- II p;nyXHei'ITpOH-
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HhIX ncpc11,a'I B3lIThI TCMII ;.Ke caMhIMII, 'ITO II Il nepnon peaKIIHH. llITpn
XOBhI!\III lIIIHHH11II IIOKanau pac'ICT n O)J;HOKaHarrhHOM npu6rrmKeHIIII. lfo pn
cyHKa IlII)];HO, 1TO CCTb upOCTO 3HepreTH'ICCKIIIl cp;nnr MC)K)J;Y KpHBhIMII )J;llll 
cc'Ic1mi'1 cmrn~n,a u yrrronoro 110MeHTa 6en 1rn,MeHeHIIJI HaKrroHa, upn'IeM 3TOT 
cgnur OKa::lbIDaCTCJI MCHhlllC cp;nnra MC)K)J;Y KpIIIlhIMII Ha pnc.1 )];llll peaKIIHII 
32 S + lOO iv! o, n KOTOpoi'I Y'ITCHO MCHhIIIC~ KOllll'ICCTBO ypoBHCH. B CIICKTpe 
6apbepon npucyTCTDYIOT TOllhKO p;na ypoBIDI, II 3TO yKam,maeT, 'ITO rrpOMC
;KyTO'IHhIC CBH3Il C COCTOHHIIHMH ClIO)KHOil npnpo;a;hl, TaKIIC,KaK p;nyxq>oHOH
HhIC _mm O)J;HOqlOHOHHhIC n coceµ;HIIX rr_o •merry HCHTpOHOil JI)];pax,nµ;ecb TaK)KC 
rirparoT MCHhrnyro porrh rrpu <popMnponaHHII pacnpeµ;erremii'I "aqi<peKTHBHhix". 
6ctpbepOB. 

8KcrrepIIMCHTalihHhIC µ;aHHhIC n µ;nyx paCCMaTpnnaeMhIX peaKIIHJIX, npoa
uammnponaHHhIC HaMM Ha OCHOBe :r.;wµ;errn; CTelihCOHa,orrnChIIlaIOTCJI co crre
µ;yromrir-rn mrn'IeHIIJIMII rrapa,MeTpon: Bm=86,4 MaB, Bt=77, 7 MaB, Rn=12,8 
q>M II 0=2,4 MaB µ;llll peaKIIIIII 32S +100 Mo II Bm=83,6 MaB, B1=77,3 MaB, 
Ro=12,5 q>M H 0=1,1 MaB )];lIJI peaKIIHil 36S +96 Afo. Pac'ICT no MO)];Cllll 
C;TClihCOHa µ;rrJI nocrreµ;ueii peaKIIIUI IlOKa3aH Ha pncyHKe 4 IIITpIIXrryHKTHp
HbHiII lIIIHIIHMII. IlorrrieHHhIC 3Ha'ICHIIH napaMeTpon IlOKa3hIBaIOT, 'ITO pan
HOCTII Bm - B1, onpeµ;err,aromne rn11p1rny pacnpeµ;erremrii: 6aphepon II HaKITOH n 
ce~1emm cmrnmrn npn npoMe2KyTo'!HhIX auepr1rnx ( c:r.~: <p-rry' 4 ),unapaMeTphI 
fi, OIIpeµ;errJimHe HaKlIOH B ceqeHHll IIPH HII3KIIX 3HCprIIJIX 3&\l:CTHO ~TlIH
'IaIOTC.lI )];lIJI p;nyx peaKIIIIH,II 3Ta pa.'3HHIIa xoporno OIIIIChIBaeTCJI 'B MeTop;e 
CHlihHOH CBJI3H KaHarron,. 

TaKIIM o6panoM, MCTOµ; ClllihHOII CBJI3II KaHa.'lOB npn )J;OCTaTO".JHOM KOlIII
TJCCTBC J'-IIIThIBaCMhIX ypOBHCH CIIOC06CH IlOCill)OII313eCTH penylihTaThI q>e
HOMCHOlIOrII'ICCKOII Moµ;errn CTerrbcoua, Han6orree ycrrernHo ucrrorrhnyeMoii: n 
HaCToirmce npe:r.rn rrprr onucaHnn aKcrrepnMeHTOB no rrop;6apbepHoMy cmrn
HIIIO. ToHKyro cTpyKTYPY B pacnpe;a;erreHIIII 6aphepon, npeµ;cKanhlnaeMyro n 
MCToµ;e CHlihHOII CBJI3H Ka.IlaITOB, JIO-BIIµ;IIMOMY, MOlKHO 6yµ;eT n 6rrm1rni'1rnee 
npe:1vrn nponepHTh f!KcnepHMCHTaIThHO. 

5. 3aKJII0'1:eHHe 

IlpamrnhHOe onucaHne ce'IeHIIH n cpeµ;He_ro yrrronoro MOMCHTa B µ;nyx pe
aKIIIIHX, rrpunop;,amux K O)];HOMY H TOMY )Ke COCTaBHOMY .!Ip;py, norry'ICHO n 
µ;aHnoii pa6oTe 6en npunrre'IeHHJI MexaHII3Ma 06panonau1rn rneiiKII B npo-
11,rn2KyTKe Me,Kµ;y JIµ;paMH Ha Ha'IaIThHOil CTaµ;nu peaKIIIIII. TaKilM o6panoM, 
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Moµ;em, cnrrhHoi'1 cmnm KaHarron xoporno pa6oTaeT n paccMaTpirnae,-101-1 ;ma
Ila30He Mace .aµ;ep H :meprnii:. 

l\,lhl IlOKa3aJIIl 'ITO IlaJKHhl He TC>JlhKO np.lIMbie Cil.lI3II OCHOilHOro COCTO.lIHIIII 
CHCTeMhl C non6y2Kµ;eHHhlMII, HO II npoMe)KYTO'IHbie CB.lI:JII. IlpoMe)KYTO'IHhil' 
cn.ii:;:m nHa'lnTeJihHO o6ora~aIOT cneKTp pacnpeµ;erremrn 6apoepon, npn6n:11-
1Kaii: qiopMy pacnpeµ;erreii:1rn K np.aMoyroJihHOII. 

KaHaJihl nepeµ;a'I < c Qpeaxu. > 0 Il:JMeH.lIIOT HaKJIOHhl n Ce'ICHIIII CJIII.lIHIIlI n 
cpeµ;IieM yrrronoM MOMeHTe npu npoMelKyTo"IHhlX :mepnrnx ii: oKanhlnaIOTC.lI 
o'leHh na2KHhlMII µ;riJr ripaBIIJihHoro onncaHirn )l;aHHhlX. Heo6xoµ;IIMhI µ;arrh
Hei'1rnue aKcnepIIMeHTaJihHhle II TeopeTII'lecKne HccrreAoBaHirn no yTo"IHeHIIIO 
qiopMqiaKTopon peaKIIIIH oµ;Ho- II µ;nyXHyKJIOHHhIX nepeµ;a•1. 

PanJIII'IIl.lI Me)K)l;Y MO)l;ell.lIMII HaH6orree :JaMeTHhI n pacnpeµ;erreHIIH 6aphe
pon, IIO:JTOMY IIOlIY"IeHIIe 3KCnepIIMCHTaJihHhIX µ;aHHhIX )];JI.II pacnpeµ;errem1ii 
6apbepon 'IpenBhI'la:i'rno aiTyarrhHO. 
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