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r. BnS.n;eHHe 

Oco()wH HHTepeC npe.n;CTaBJISeT H3yqeHHe' cnaoor-o pa,IUia.U~fOHHOrO 

pacnaaa 3[--e'"Yl' • 3T07 pacna)l ,))l.BHO npaaxesaer BHHMaHHe KaK r eope

TRKOB, TaK H 3KCnepKMeHTaTOpOB. 06~eKTaM H3YQeHHH HBJlHeTCH napaMeTp

b ' paBHhlH OTlIoweHHIl B,KCHaJlhHOrO <Ilop!4axTOpa K BeK'IOpHOllY B C'l'pYK'

TYPHO-~3aBHcHMoH qaCTH B,MnJIH'IY~ pacna~a. 3KcnepKMeHTaJIhHhle ~HHhle 
J , 

O BeJlHq~me H 3HaKe Ir Heo.n;H03HaqH!i H He)];OCTaTOqHO TOqHhl: 

/:z/ 
fi/' :: 0,44 + 0,12 HJIK - 2;36 + 0,12 (1)
03"C - 

ITO.n;pOdHhlt1 Od30p KaK '3KCnept1MeHTaJIbHblX .n;alfHblx, TáK l1 TeopéT1iI4eCKl1X 

npe.u;CKa3aHl1~ )];aR B /1/. 

Pacnaa :JL--e. 1Jr paCCMaTptIJBaJICR B pauxax xsapxosux Mo.n.eJle~ (CM., 

HanptIJMep·/J,4/), B Kl1paJIbHblX TeOpl1R.X /57, B no axo.aax , OCHOBaHIHiX Ha 

l1CnOJlb30BaUtIJH npaBHJI CYMM (cM.,Hanpl1Mep,l6/). OKa3aJlOCh, 4TO Y4eT TOJlb

KO O.JJ;HoneTJIeBblX KBapKoBblx ,.n:HarpaMM, B KOTOpblX nponaraTOp KBapKa - npo

nararop cBodo,lJ,Horo ~epMtlJOHa, npHBo.n;tlJT K 3Ha4eHH~ 1r ~I /3,4,6~ B KtIJ

paJlbr1b1X TeopHRX r OTJIH4aeTCR OT I (0,.42/5/ ,l-1J1H 1/) / / ) 
TOJI1:>KO nOToMY, '-tTO B neTJIRX BMeCTO K BapKOB Haxc,.n:RTCR IIY KJIO·HbI. 

Ha;~ KaiiCeTCR, ur o T6.KO~ no.axon npOTHBope4HT COBpeMeHHbIM npene raane-

HHRM o !,BapKOBO~ CTpYKType a.n;pOHOB. B ocransnux r.oaxo nax )1)lR no-

JIyqeHHR 3HaqeHHR 11, OTJItlJ4HOrO O'I l, Heodxo.n;~~ AOnOJIHHTeJIbHble 

npsmo noxeaan, Hanpzuep, B /4,6 / H3MeHeHHe 3Ha'-teHv.R }3 npoa cx o.axr 
sa cs er clleHOMeHoJIofWlecKOro yqeTa rJIDOHHhlX nm paaox , B / OTMe'-taeT-

CH, qTO, B03MOXHO, BaXHYD pORb B ~aHHoM npo~ecce Hrpa~T npOYe~YTOtlHbIe 

J- H A -Me30HIlI, HO a ar opy nosa a e y.n;anOCb nOCJI~OBaTeJIbHO Y4eCTb 

COOTseTCTBYDmHe ~arpa~. 

HaCTOSlll{an paoora raxxa nOCBHlJteHa H3Yl.leHHID pacnana ~ --e-vr. MIlI, 

Ka.K H B 13/, npOBO,JUfM TOqKY 3peHHH, ,lfrO non pasxa, c aasaaaae c Yl.leTOM 

BKna.n;OB OT Ai -M830Ha, ,lJ,OJlroibl O(j~HCHi!Tb BeJIHl.lHHY na pauer pa r .: 
O,lJ,HaKO HRM npe~CT8BJIHeTCH, qTO 3a~qa ,lJ,On%Ha (j~b nocr8BneHa dOJIee 

InHpOKO. MilteHHD, HOO(jXO;l)fMO BYHCHHTh BJIHnHHe A~ -14e30Ha, npOHCX O~Sllllee 
H3.. 38, cyaecrs OBRHRH A--~ -nepexo.aa , Ma OCROBHble npoueccu HK3K03Hep

reTH'leCKO~ ~H3HKVI JierKHX Me30HoB. CJIe.rweT 3aM6THTb, TiTO VfMelOTCR 

YTBepx.n;aHH~7/, qTO Yl.leT '3THX nonpaBOK YJIYl.lmaeT onHcaHHe HH3K0'3Hepre

TWqeCKHx a~po~HHX npO~CCOB. 

Bce paCCYOTpOHHe (jy~eT rrpOBO~TbCH B paMKax BHpToH-KBapKoBoH 

Mo,neJIH (BKM) 18/. 3Ta MO,lteJIb, OCHOBaHHaJi aa npe,nCTa.BJIeHHK, sro R.n;pOHbl 

! \~~~. At&u<"wI.4i.ti~l ~~~CTh-Ty1 \ , ~~~a&[K ~tc~eA~n~usl 
. 6~SJ1~1C;TEKA 
~..... s...-:.... za;....... _~
 



COCTORT H3 KBapKOB, a KBapKH B 06naCTH KOH~a~HMeHTa MO~HO onHcáTb 

BHpTOHHblM no neu , .nana e).l,HHYIO Kapnmy a.npOHHO~ tllH3HKH HU,3KHX 3HeprH~. 

B MO,lJ,enH HMeeTCR JlHillb ,lJ,Ba He3aBHCHMHX napaue rpa , xapaxr epasyeaax 

06naCTb KOH~nHMeHIa H Maccy KBapKa. 

·Pa60Ta nocr poena cne,lJ,yvmHM 06 pa30M. Bo-riepaux , nOKa3aH o, 1.110 

Y4eT BnHRHHR ~i -Me30Ha Ha HH3K03HepreTH1.IeCKHe npoUeccbI H3-3a 

cynec rs OBaHHR A-.t.jL nepexona npHBO,l(HI nH!Ilh K He3HaqHTenbHOMY H3Me

HeHH)) ,lJ,BYX H e3aBHCHMblX napauer pOB MO,lJ,enH, se MeHRiI OCH OBHblX xapaxr e

pHCTHK HH3K03HepreTHqeCKO~ ~H3HKH Me30HOB. 

BO-BTOpblX, nOKa3aHO, qIO Mo~enb npaaansuo onacusa er tllH3HKY Al 

Me30Ha. BblqHCneHbI illKpHHbI c ans aor o ( Ai ....P~ ), pa,lJ,HaUKOHHblX 

(Ai--<JL1',(JT,~I ) ja cnaaoa, Cna60e B3alUD,lJ,e1\cTBHe Ai -Me30Ha 

paCCMOTpeHO B npouecce T ~ Ai V« • IIOJIYqeHllble r eo per ase csxe qHCna 

HaXO).l,RrCH B HennOXOM COfnaCHH c 3KCnepHMeHTanbHblMH ,lJ,aHHblMH. 

B-TpeTbHx, paCCMOTpeH pacnan J\:'':'Q.i> r . OKa3anOCb, qTO yqeT

A--C§. nepexo.aa npHBOAHT K BeJlHq HHe .D;'nSl napeaer pa 

õ =o,53 I 

qTO .D;OCTaTOqHO 6nH3KO K (I). 
TaKHM 06pa30M, OKa3anOCb, qTO yq8T BnHSlHHiI ~! -Me30Ha B HH3KO

3HepreTH1.IeCKHX npo~ccax B uenOM ynyqillaeT cornaCH8 TeopHH c 3KcnepH

MeHTOM H .naeT pasyuaoe CIlHcaHHe napauerpa n B pacna.ae :K~e."V?í' 

2. OCHOBHllie naproleTpbl MO).l,e JlH 

IIpHcIynHM K BblqHCneHHV OCH OBHblX xapaKTepHCTHK HH3K03UepreTH1.IeCKOn 

~V.3HKH a.D;pOHOB H onpe).l,enHM napaMeTpbl MO).l,enH c yqeTOM H 6e3 yqeTa 

He,lJ,Har"OHanbHblX A...~ nepexoaoa, narpaHJP;HaH B3aHMO).l,e1\cTBHiI Me30HOB c 

RBapKaMH Bw6paH B cne.ny))uteM BH).I,e: 

'0 o
"f l<1p - 5 ~v - ~- ~ A - ~!lc.- (2.I) 
ei..,=-vi ~t i n<t:l~ +-€ 'lftr~l~t ~ +-a tr ~~ fi Lt~ . 

3).1,eCb ~p) gv) ~'" - KOHCTaR TbI CBR3H ).I,nlI~CeB.D;OCKanRpHOro, B aRT OpHO ro 

axcaensno-aexr opanro MynbTHnneTOB :.Jli..., 'Útr ~ Ai.~; oaa BH'illCJIRIOT-

CH H3 ycnoBHR CBH3HOCTH /8/. 
Me30HHblR narpaHxHaH c He.D;HarOHanbHblMH qneHaMH, COOTBeTcTByvmHMH 

A-'TI: nepeXO,IJ;8M,MOJKST 6blT:b ,IJ;HaI'OHWIHSOBaH, KaR aTO ,IJ;WIaSTCR B /7, 9~ 
IIpR aTOM npORCXO,n;HT nepen OpMHpOBKa rrCeB.D;OCKanIIIJiOR KOHC TaHTbI 

B3aKUO.D;eRcTBHiI H nOIIBniIeTCII .D;onOnHHTenbHblR qneH B narpaHXHaHe B3aHMO

,lJ,~nCTB.HII 'JI -Me30HOB c KB8.pRaMH. MIl! yqHTHBaeM A-rCJC nepexo.as , 

HenOCpe.D;CTBeHHO IR CCMaTpHB aa ,lJ,OnOnHHTenbHbl e ,Il)taI' paMMbl. TaKo R nozxo.a, 

2 

OqeBH.D;H o, 3KB~BaneHTeH ,lJ,l1aroHanH3aUHVI, 1'10 npaacrasnaerc a HaM donee 
HarnlI,lJ,HbIM. 

B OTJlHqHe OT npe).l,b1).1.yll.\HX, pa60T no BKM /8/, pacueru npoBO,lJ,l1nl1Cb 

B pansax BI{M c KOH!pa~HMl1pOBaHHblMH n er nRMYI (CM. rrpaaoxenae) , TIapa

'MerpaMH Mo.n.enl1 HBnRDTCH: L - B8nH41ma, xapaxr epaaymaaa 06JlaCTb 

KOHtllanHM8HTa, nlq - Macca KBapKa. 

IIapaMerpbl L H mC\- onpenenscrca tllHTYlpOBaHYleM no OCH OBHblM
 

pacnaaaa H~3K03HepreTH4eCKOn!p11311K~. B Ka4eCTBe OCH OBHblX BeJIHqHH, no
 

KOTOpblM npOBO).l,HnOCb !pHTHpOBaHH8, Bbl6paHbI:
 

~1t  KOHCTaHTa cna6 or o IR cnana esc -Me3 OHa, 

~71n KOHCTUHTa 3neKTpOMarHHTHoro pacna.D;a JC -Me30Ha, 

~.r1f71  KOHCTaHTa CHnbHoro pacna.D;a ~ -14e30Ha, 

:!W1fl - ROHCTaHTa IB~aUHOHHoro pacnaza VJ -Me30Ha, 

d./5 _ 
v !tOHCTaHTa nep ex oza ,5>0_ r 

B raoxaue I ripas e,lJ,eHbl OCHOBHLte napauerps MO.D;enH, nonyqeHHh!e B 

pe3YJIbTaTe ~HTHpoBaHHiI 6e3 yqeTa H c yqeTOM A-:Jl nepexoza, J'i3 

Ta6nHULt BH).I,HO, qTO 14e1 H8.D;HarOHanbHUX A-- c.JL. nepexo.aos aene r K He

60nbillOUY nepeonp ea eneHH)) napaaerpos MO,lJ,enH. 

KOHCT6HTU CBII3H ,lWII nCeB.D;OCKanlIpHblX, BeKTOIJiLtX, aKCRaJI:bHO-BeKTOp

HUX H CKaJIlIpHblX Me30HOB onpe.D;eJIRDTCJI H3 yca oa aa CB-1i3HOCTH Z = o • B 
Ta6nHUe 2 npaa e).l.e Hh! ,mIarpaMMbl, aHanHTHtt eCRHe BUpaJBe HHR H 1.1 I1cneHHue 

3HaqeHHII, no.nyqeHHble ).I,nlI KOHCT8H T CBJl3H 683 yqeTa H c Y\leT OM A-- "J[ 

nepexo.n.a • M3 Ta6nHUu 2 BH.D;HO, qTO ).I,OnOnHKTenbHalI ,lJ,HarpauMa, )l,RDlI.\alI 

BKna).l, B KOHcTaHTY CBR3H, nOIIBnSIeTCiI TonbKO B cnyqae nCeB,II.OCKanHpHo~ 

CBJl3H. Heoonsace YMeH bDIeHHe qHCneH HUX 3H8.qeHHH À Ã ~v fi~ CBH3aHO c 
I } 

H314eHeHHeM napaaerpo a UO.n.e JI~ L H h'll\ 
B TaOnHue 3 npHBe.D;eHbI ~arpal4l4Lt OCHOBHUX npoueccoB, HHBapHaHTHLte 

aMnnMTY.IJ.Y, aHanHTWl eCKHe BblpaJEeHHH .D;nJl ROHcTaHT, qHCneHHble 3HaqeHHH, 

nonyqeHHble c Y48TOM H 6e3 yqaTa A~~ nepexoza, OTHOCHTenbHbl~ BKM,II. 

or ).I,HarpaMll c A-ex nepeXO.D;OM. 

l~lli1!m_L 

-----------------------------_.._------
Il paMeTpbl 140,lJ,ellH 3HaqeHHH naJRM8TpOB 3HaqeHHH napaae'rpoa 

a 6e3 Y4eTa c yq8'1' OM 
-- nepe1ill&L _!!.ê~xOM 

L 4,7 r3B-1 5,48 r3B-1 

m.., 245 M3B 220 M3B 

---------------------------------_-..-_----
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51BHw1! BH,IJ; KOHCTaHTW KOHCTaHTYKOHCTaHTh1 nHarpawm 

CBB3H CB83HXL 6e3 yqeTa c yqeTOM
A-on A-$ 

_________~---	 !@MXOcWL-....!!§ID1~Q..m 

-vi: l: ~ s '	 (o)
À ~ s: =: 8 C& 0,13 0,11 

A 
~1 (o)fj" 

~s !5 15 A rS J\p::=12c I!> L + 
0,054,Àp V vo-- +~8IV,CÁ)Cr/(r:c:)ÀO,088 
0,11.A~= 8 C~) 0,13

~v ~ 
J....i :::.i2.. c.~ 0,088 0,073'S.Às .=V= 

-------------_--:.----------------------------
HTalt, OKa3aJlOCb, tll' o yq6T BJlHHHH8 Ai. -Me30Ha na HH3K03Hepre'l'H

qeCKYD ~H3HKY npHBoAHT B palAKeX Hamero no~xoAa K He3HaqHT8JlhHOYY 

nepeon p8,l\ 8JleHHD napaaer pos la H ffi", ,xapaKTepH3YIlIltHX KBapK-BHp
TOHHoe none. 3HaqeHHH OCHOBHhlX KOHCTaHT HH3K03HepreTHtleCKOR ~HSHKH 

HaKOAHTCH B xopomey (C 15% TOq80CTbll) corJlaCHH C 3KCnepKYeHTa~bHh1»H 

AaHH~MH. 

3. ~H3HKa A!. -Me30Ha 

B ~HHOM naparpaçe piCCHaTpHBamCH OCH OBHHe IRcnana A! - »e
30Ha H BRJlRA B lflH3HKY AL MeSOHa He,IJ;HarOHaJlbHWX A---'5C nepexo.aoa. 
B paMKaX BKM 3TH pacna~~ paCCMaTpHBaJlHC~ B pa60Tax/ I O,I I/ , HO das 
yqeTa He~arOHaJlbHh1X nepexo~oB. 

3.1. CHJ1bHli~ pacna,B; Ai- )leSOHa ( Ai -- ~~ ) 

-JA,==<1:	 ~L~~
 
a)	 d) 

PKç.I 

"PaCCY8.TpHBaeMhlB npouecc osa y 1.18Ta ~ -'3i nepexoza onpexenaerca 

~HarpaMMO~, npHBeAeHHoB Ha pHcYHKe Ia. MHBapHaHTH8.H aMnJlHTY~ 38.nHChI

BaeTCII B BH,IJ.e: 
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------------------------------------------

p: 

(3.I)MJ~n")= 32t'JL ~ .}.;'i·}.Y~ c;O\ E~~\ (' (q) <( Ta6JIMl.\a 4 

3KcnepMMeHTanbHhle 3HalleHMSI 3HalleHKSIEt"( r), (~(~) - B8KTOphI no aapaaauaa f\i 1'1 J -Me30HOB, 
((O)

"  TIpon.ecc 3HalleHMSl .n;JISl 6e3 YlIeTU c YlIeTOM
illMpMH 'A-"JL A-rCTpYRTYPHlitl aare rpe.a, RBHhln s a.a s or oporo npas enea. B npMnOJKemUIJ:. 

nepeXO,IJ;OB nepeXO,ll,OB. IYlIeT {\ ..... ~ nepexoza npMBO,ll.HT K nOSlBJIeHViIO ,n.onOJIHMTeJIhHotl ,ll,Ma-
I 

• 1rpaMMhI, M306pa~eHHO~ Ha pHcYHRe 16. TaKMM 06pa30M, c YlIeTOM 

nepexOM MaTpMlIHhltl 3JIeMeHT HMeeT BM,ll, I Ai-- j)JC 315 ! 45 M3B /12/ 414 M3B 271 M3B 

r /'\ -v rY
A (J .2) 2 640 ! 246 K3B /13/ 985 K3B 875 K3BM(fi.~-iP" J~) :: ( (p)( (q,) ~ Gf\~r- Ai --~l 

3 34 K3B 51 K3B r,ll,e Ai "'S1 
::: 3H2·J[ ~ -Í\,),.,Àv 'e'o, (1 + S6ÀA t~)) . (3.3) 4 -- 297 K3B 451 K3B A1 -- WlGA'j'T- , . 2" ~ M,~ 1 

5 
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.~k À p À - KOHCTaHThI B3aMMo,n.ettcTBMSI, onpe.n.eJIeHHhle B npe,lJ.bl,JJ.ymeM
 
"I 1 V 

naparpa~e. lliMpMHa pacna,ll,a BhllIMCJISleTCSI no cTaH~apTHhlM ~opMynaM: AMnJIKTY,IJ;a MHHoro npouecca onpe.n;eJISleTCSI Ha60poM ,IJ;MarpaMM, H306pa
xeHHhlX Ha pKcYHRe 2. TIocJIe cTaH~pTHhlX BbllIMCJIeHMA, aHaJIOrMlIHhlX npMBe2 *2 ) 

B npHJIOXeHMM, nO~lIaeM
 

tot ' i 1-2.:JC MA MS

[ (À --S1\.) = GA~T\ 2. p~(L + E: ~ (3.4 ) ,IJ;eHHhlM 

1':'/'\ E..J(A). [ 1GA7t1) (3.5 )M(A1--:J\:l :: E(p) C(, ce ~~)/( f~) - Pv ~f'I M:MA, Ms - MUCChI Ai H ~ -Me30HOB, E.~ - 3HeprMSI ~ -Me30Ha 
) 

B C.l.\.M. 3HalleHMSI ,ll.nSl lliMpMH 3Toro pacna.n.a, nO~lIeHHOrO c Y4eTOM M 6e3 
Y4eTa A.....Â nepexo.aos, npas e,D:eHhI B Ta6JI~e .4. OKa3UJIOCI>, li TO YlIeT r,IJ;e (~p),(V(f) - B8KTOpU no JISlPH38.UKM .aKCHaJIbH oro Me30Ha M õA--'JC ne pexo.aa npaa o.aar R nYlIllieMY CorJIaCMKl c 3KcnepMMeHTanl>HhlMM RBaHTa 
,ll,aHHhlMM /l2.J • C = S1/>-." )-.~' ,../ t~ (J.6 )

J A e .A;Ira' L 

3,IJ;eCb À A Àp - KOHCTaHUI B3aHMo,IJ;ellcTBMSI Ar H JL -MeSOHOB c xsap-
KaMK, 'p,,;(ty\/\L/2.)2., .r1=(mC\L/2)2. • B .n;aHHOM cJIYlIae BnHSIHMe 

3.2. Pa.n.Mul.\HOHHhle pac na.n.b1 A!. Me30 HU nepexoxos COCTOHT B M3MeHeliKM napaxenpoa L H m~ M B COOTBeTCT

a) Ai ~ 5l ~ aYDmeM HsweHeHHM ROHCTaHT B3aKMo~ACTBHSI. 

lliMpMHa pacna,IJ;a BhllIMCJISleTCSI no CTaH.n;apTH~M ~opMYJIaM: 

\'YIl.)~ 2Ai=<[l i(A ~~!)= ~ l1. - M~ GA7t! (3.7) 
1. 24 MA, A,1o=rt Aivt~Ai 

~ 

B raonaue 4 npHBe,IJ;8Hbl 3HalleHMSI .n.nSl lliMpHHbI r(Ar~$a) ,nOJIYlIeHlWe c 
HCrIOJII>30BaHM8M napauer pos , 3atPHKcMpoBaHHhlx B npe~,n,ymeM napar paàe , Ka.KPMc.2 
Oes YlIeTa, TaK M C YlIeToM He,l\HarOHaJII>H~X A--5L n8peXO,IJ;OB. 
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6) Ai ..Vi Gf - KOHCTaHTa ~ePMH, er. - yrOJl KaOHc160 1 

i l Pacna~ aKCHanhH~X BeKTopHUX MeSOHOB Ha BeKTOp	 (J = ~g~ C(I) (3.12 )Hblt! Me30H H (flOTOH Mory:r cnYJ:MTh XOpOlUlW HCTOtUlHKOM ()~A~ ,,~ e.
 
CU
 ~V HHcIJopMa~HH 06 aKCHanbHO-BeKT opssx Me30Hax. Iloza , K Ce. - CTPYKTypHblR aarerpaa , HBHbltt BM,n; xo rcporo npaaexea B npanose

PHc.3 coxaneHHD, HeT 3KCnepKMeHTanbHblx ~HHblX o illHpHHax 
HUR. PesynbTaTH pacxeros npaa eneaa B TaOmu~e 4. 

pacnaaos AJ,.--il, Ai--w Õ • B HH3meM nopaxxe reopza BOSMymeHHR pac ri 
~3 TaOmnux 4 BM,ItHO, qTO yqeT A--r,;\. nepexoaoa Be,n;eT K YMeHbme

na,n; Ai.--Vã onpe.ae naerca ,n;HarpaMMoR, H306paxeHHoR na pHC .3. Ilpoaa
HRIl 3HaqeHRH mHpKH pacnaaoa Ai-fP~:lt, Aj - $' õ ,.1:- Ai."'I~ . 

,D;a cooTBeTcTBYDmee BblqHCneHHH, Haxo,n;KM, 
B nepasx ABYX cnY1laHX 3TO ynyl.lmaeT cor aacae c 3KCnepIDAeHTanblUIMK MH

2. 1. Z. HhlMR. yqeT A...... 1I: nepexoxa B pacnaae '7:: -Ai Y-c npaaoaar K yxy,n;meHHD. r c ~ 3t"v - t"'" L.: c <lo ~ fM(l\--Vl ) :=: loe L("rvcl-~ ~2 2- + ;; Cj6"f""P P 'h. +	 cornaCHH c 3KcnepKüeHToM, HO HMeD~KeCH 3KcnepHMeHTaRbHUe AaHHhle 
TpeOYDT YT OqH eH MH. 

(" t' 6' S .l"1\ d.A vÁ 
+ 1\ Ed.~j>"I1q,i 'h t> J"E Cp) ECq,t)E (C{z) GAVr ; (3.8) 4. Pacna,n; Je--- ev Õ 

s,n;eCb 
%	 

t (l 

GAVl =SfÀA{')\v, Uem} -V)..À~'/ '2 jA~ et-''', (3.9) e 
~ ~ ~ ~==I V :~~)<:TLr.ae :AA , ~v - coor aerc raynaae MaTpMUbI reJI.1.I-Ma.HHa, ~'!rrt - sapazc-

Baa MaTpHUa KBapKoB. ...) 

B ,n;aHHOM cnyqae, KaK H B cnyqae pacna.ae Ai"~tj\.l , BnMHHKe A-<CJL 
a)COCTOMT B H3ueHeHHM napaMeTpOB BHp!OHHOrO nona H KOHCTaH! BsnHMO,l(eRcT	 ~~õ 

BHH. B Ta6nH~e 4 npHBe,n;eHbI nonyqeHHble HaMH 3HaqeHHH ,n;nH EHpKH pacna ")1	 v 
)tOB Ai'"JOã ' Ai-- (,.)!	 

~-

e	 e 

5.3. Cnadoe B3aHuo,n;eRcTBHe Ai -Me30Ha 

PaCCMOTpMM cnaõoe B3aHMo,n;eRcTBHe A~ -MeSOHa 
na npaaepe pacnajta T.--Ai')]'1; • TeopeTHll eCKHR e -v 

paCqeT IIlHpHHbI 3Toro pacna~ KHTepeceH eme H nOTJMY, 5l IIJd;	 
eqTO 3Kcnepv.ueHTanhHbl8 ,n;aHH~e BecbMa HeTOqHbI /~4. :y
 

nHarpaMMa, onpe,l(enHD~aH aMnnHTY.ny 3Toro pacna,na,
 }.
PHC .4 npHBe,n;eHa Ha pHcYHKe 4. ~HBapKaHTHaH aMnnHTy,n;a 

HMe8T BH,n; 
;J
 

M(-r-A..1,) =.iz, cuJO. 9<A~((pFJ(q)õ1i-tr[(KJ . (3.10) ~ 
0/
 

I	 ~ 
(illMpHHa ,n;aHHoro pacna,n;a B~qHCnaeTCH no ~opMyne	 ej 
j	 

6)(3.11)r:= I;~ ~ (C0{6tY- ( 1t]~~ (i- ~~)! (i+2. ~ ) 
PHc.5 

8 9 



-------------------------------------------

AMnnHTYAa ~HHOrO npo~ecca OnpeAenReTCR AHarpaMMaMH, H30dpa

~eHH~MH Ha PHc.5. OHa Mo~eT d~Tb npe~CTaBReHa B BH~e
 ~ (0)= L -{>:; l~ (i _ 4$>'. (~l ) , (4.6)

A 2~ }"1Ã
M(1\--e )lo) = M1P:l + M51) 7 ( 4.1) 

I 

III, 
r.ae	 Mn - CTpYKTYPHO He38.BH~PIMaSl l.IaCTb fumRHTY~, ~ lo}::: L-rs; e.r; . (4.7) 

M~}} - CTPYKTypHO 3aB~Ü~HMall qaCTh aMnmuy.IUi. " 2.7\I!,~ 

C TeOpeTM'leCKOR TOqKH 3peHHR HHTepec'npeACTasnReT t1 Sb ,CBSlsaH	
(.) 

HaR c BHYTpeHHeR CTPYKTYPO~ a~pOHa. 06yqHO t1s~ npe~CTaBRSleTCR 3~eCb CB - CTpYKTypHYR HHTerpan, S1BH~R BH~ KOToporo npHBe~eH B
 
B BH~e
 ~l npHnOllteHHH, j\~ =(mA L./2)2. • Cne~OBaTenbHO , 

I
CF t" -I • l"'v	 4.8.ÀA c~) 

2MSl> (T--. eY~) =-€ ""'1"2 oo~ Se e'lJI" (6 Ts e , ( 4.2)	 'Y={- ( 4.8) .~ r"
 
r.ae f'l.úr - CMO~R JI:YnTOHHl:dt TOK, . t ~
 

- BeKTop nORRpH3aUHH
 
O-KBaHTa,
 l -1fcnonb3YR SHaqeHHR napauerpos L, rni aacaansuon KOHCTaHThI )-..'" , 

38.epHKCHpOBaHHhle B napar-paée 2- c yqeTOM A~JL nepexo.aoa , noJIY

(""'" r'Y t t'1)1111~ 'la eM
Tsb = 5A(t) [9 r~-pv~f"4]-L~v(1dt ro-~~ ( 4.3) õ =0,53 . (4.9) 

1.. =(p - q,) 2 • 
TaKHM Odpa.30M, oaasaa ocs , 4TO BnHflHHe Ai -Me30Ha na HHSK03HepreTH

qeCKYD epH3HKY cy~ecTBeHHO npORBnReTCR B cnadOM pa~Ha~HOHHOM pacna~e 

JC -Me30Ha. yqeT ~HarpaMM c BHpTyanbH~M Ai. -Me30HOM npHBeJI K 
3KCnepHMeHTanbHO onpe~enReTCR BenHqHHa 

H3MeHeHY'l1O BeRHqY'lH~ T n04TH B 2 paaa , Ilpa ::lIOM snaxeuae 1;' OKa

3anOCb dnH3KHM K O~HOMY H3 3KcnepHMeHTaJIbHhlX 3HaqeHHtl.-~	 (4.4)Õ- 1 y (O) 

KaK ·YJlte rOBopHROCh Bo BseAeIlHH, Te OpeTHqeCKH 3HaqeHHe ByqHCnJlõ
nOCh B	 pa3RHqHYX MOAeRIIX. HeKOTOpye HS nonyqeHHYX npH 3TOM pesynhTa TadnHua 5 
TOB npHBeAeH~ B TaOnllle 5. 

---------------------------------------~---------------------------AMnnHTy~a (4.1) Oes Y4eTa A~x nepexo,Ita onpeAenJleTCJI AKa Mo~enb	 . 3HaqeHHe l
rpa~aMH, H300paMeHH~MH Ha pHC. 5a. OKasanoch, qTO 

---KBap;~;~~;;;:73/-------------------~--------

L-Y>:; e.f"1~~ (o) ~ ~ (O) =	 (4.5)A v 2-:7\	 ,, KBapKoBaH MOAenh /4/	 1,41
i 

r .e, ô= { ,qTO COBnaAaeT c pe3ynhTaTOM, nonyQeHHW4 B OdhlqHYX 
KBapKOB~X MOÃe~x • 

YqeT A...... ~ nepexo.aa npHBOAHT K nOIlBneHHIl AOn01lHHTenhHYX AHa

rpaMM, npeACTaBneHHYX Ha pHC. 50. 3TH AHarpaMMY BHOCJlT BKMA B 
aKCHanhH~R cIlopMcIlaKTop SA (t.) 

,TaKHM Odpa30M, c yqeTOM Bcex ~KarpaMM, npHBeAeHHYX Ha pHc.5,
5A(o) H ~y (o) OKa3anKCb paBB~MH: 

G -MO~eJIb /3,15/ o 

IlpHdnHJ.:eHHe HYKnoHH~x ner ens /3/ 1/3 

KHpanbHaSl KBaHTOBaH r eopaa /5/ 0,42 . 

npaBH~o cYWl H xsapa-aapoanaa .nyanbHoçTb /6/ I HnH 0,3 t 0,16 

10	 11 
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TIPMJIOJKEHME 

TeXHHKa paCqeTa O~HOneTReBHX KBapKOBNX ~HarpaMM 

O~HO M3 npe~nOROXeHHn BKM /8/ COCTOHT B TOM, qTO nponaraTOp 
KBapKa-BHpTOHa HMeeT BH,IJ;' 

G(~)=Le.t?+~r~4. (TI.I) 

Bydop nponaraTopa B BH~e ueRO~ ~YHKQHH odeCneqHSaeT OTCYTCTBHe KBap
Ka B CBo6o~HOM COCTOHHHH. nRH KBaHTOBaHHH BHpTOHHoro nORH C TaKKM npo
naraTopOM HcnoRb3yeTca perYRHpHsanHOHHaH npone~pa: 

G(p) =fitvl. G&(?):: €im í-E-l) i Aj(ó) M ((',1 ... (TI.2) 
~.o " ....0 J ~ lI}-P-\.E. 

MO~HO nonHTaTbCH npH~Tb ~K3HqeCKH~ CM~CR perYRHpK3anHOHHO~ npoUe~

pe (TI.2). HaM nOKa HeKsBeCTeH MexaHK3M, npeBpa~aD~HR CBodO~HMR KBapK 
(onHCYBaeMUR 06~qHUM ~HpaKOBCKKM npon~raTopOM) B KOH~anHMHpOBaHHUR. 

MOJitHO npe~nOROJKHT:b, qT o peam13anHeR 3T oro MexaHH3Ma RBJU1 eTCR raxaa 
perYRapHsanHR, B pesYRbTaTe KOTOpoR nponararop cBodo~Horo KBapKa 
npeBpamaeTCH B nponaraTOp KOH~a~HMHpOBaHHoro: 

• q~ -t L1~1/1t 
~ ~Lt!)'jA·(~) 1 ~Le. (TI.3)

m~-p-i..E. oi ~ HilS)+m,,- r
A.

- I.E 

M~eD KOH~a"HMHpOBaHHR MOXHO odod~HTb Ha KBapKOBHe neTnH. TIeTnR, 
npe~CTaBnRD~aR codoR CBépTKY nponaraTopa CBodo~HHX KBapKOB, npeBpa~a
eTcR B parynRpH30BaHHYD: 

-4 

~~:~~t n(Smq (K+~'~r),,-'Z:(-i)iA}~) ~(:~)\D\Smt~~:p,,)~r) (11.4) 

tv\'r~Mll6) M~(6')+m,-t~.,.p).;...t€· 

h Y , ~ I n 

r~e 

r.) «,.«(K-t\",): 1 . (TI.5) 

r - MaTPMUH KHpaKa, COOTBeTCTBYD~He a~pOHHHM BepmHRaM. 
onacaaxe HH3ltOaHepreTHq eCKoA lIlH3HKH azpoaoa onpenexaercs npa 

TaltOM. n oaxoae saoopoa lf;IopJ4aKTOpa V(i!J f 

• ~ ti); A;(&IM,(;_~ ~ V(z.) (TI.6) 

Vl.2) ~On:lHa dUTb uaJIoR H BemeCTBeHHoR. B ,IJ.aHlIOA paocre 
,l'l.r 1/4I., (n.?)V(z.)==-Le

li 
11 

qTO COOTBeTcTByeT B~dopy nponaraTopa B BHpTOHHOM BH~e (TI.I). TaKHM 
'I, odpa30M, AnH BHpTOHHoro nponaraTOpa nonyqMW 

'2. " 2f' . 1. L:(ml\- f)/4 ( )
~tm. L.ti)~ A.ló) = -L e n.e 
b-O j' .1 M.I) 

Y~odHO paõcrar» c ,deSpa314e,g,HIiMH 'BenHqKHaMH. Ey~e14 nOJlb30Ba'rbCH 
1S(pos-J4<f) ,CBH3aHHblM c v(p-rn~) COO'rHomeHHe14 

(TI.9)V(p- m~) ='2'lf (p()f; - ~q) 

r.lte A 

(TI.IO)? :: PL ~'\:= l'Yl,L 
06 2.. 2. 

or.rnLa ti)~ A~ (6) i A =21f(Poi" r,)= 2[a(_pZ)+? ~ (_~2)] 
i Mi + ~, - Pot . 

3.1teCb . M'+\'n (rr.I2)
a(-pz-J=-eim2:.&lr Aj(Õ) lM.-t~\7. '\~2,,-o 5 ) '\ 

j) .i. . (TI.I3) 
~ l-p2)::: e® L (-1) A~ló ('-1. )2. p2

~--o ~ !\\+m, 

flBHhl~ BH,IJ; a(-pzJ, 8(_p2) npaaexen B ~8/.
 
j rrpHBe~eK ~H npHMepa paCqeT xapaKTepHhlX O~HoneTneBblX KBapKOBblX
 

~HarpaW!.{
r

, a) TIepeXO,IJ; 

I' 
K. 

. 
i' 
. , o

l ~ K+P 

PHc.6 
! 

p.. P (,D;KarpaMwR pMC .6) 

z., (\,'\ == 3À?tif1rr W)-

r,IJ;e 2

Â = .1L
f 167\2. 

. I 
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d5I ( 2} = ei~ ~ ~ L L t)~ A. (b') S iõ d." 5' 1. } = 

f? ~ &~O) 4Jj'[ j I.: , Fi j1i<-}<r K ah 'r~-R-~ 
11 

t... 2e· . \~-" l' lA {f} (~~+)A'f) - K(K+P) = 
= b

L
!:; ..) 17r 

Z ~ (-.i) i [(~i+~i\l-t<Zj[(}I.i+}tl)?-(j(~P)2J I 
. çd\ . i S} J 1.. . _ .1( p 1= 

=~~~ J i,7i2. f ti) AJ 1.C}tl+j-{,12-(K+P)2 [(~j+~If)~K2j[(fj+fir):'(KTfj21J- I
!i 

e c d"K '"' ({JiA(ójf.1. ~dd- p'J. } = 
:; .~~ ..) ["li' 1-' - i 1(Y;.}<l)'-K' + o [(ri+~,)'-K'- p2J.jlJ ' 

Lj ~ I 2
2 

=2-~t: {~(-K')_p'~dU R;,(-K - p .,tP)} = 
1 ~ ~ 

:: 2. pz. SdJ. ~ dz ~(2: - r2.JJ~) + 2 ,) d.2 ~ t€(2) = 
I) o 

c<:l 00 

-= 2 ,) d22 6(2.) + r2 Jd2. t (2) + 
c rI/" o 

~ P2- Jdz l, (-2) i i _ 4{;-' 
o 

• Jlepexoa V... PP (.ltHarpann pHC. 7). 

f-1 _. ~ d\ _;. ó ~ S r.i 5.i- ,. ~ 
I v pp (p" p.) - ~~ '\.~~'i ~E: 1) A,l I· hh' 1'; +1'1 -((.?ll 'ir ~i.+~,  t< 

d4 • 
xv!i 1 r. A 1 =. et\'Y\ \ -+ L t-l)~ A.(o) 1n ~ . .j..'J _I\•. _).~ CS--o JJí L j ~ 

' rr l" ~ t' ~
 
K-fi +P2 P.r"::P2 T Pz.KP1.-K P:iP


Z{
' [(~ i+h)'- (K-p,)'j[(r i +~1 )'-(K+P.)'] +[c,. ;tr!\'-K'l[Cf<i+r~'-(K-r.tl~trt(K'P,t] 

!. ~ 

= (P?- P$.( ~ dJ ~ dz: te! -,,Lf> ~~) z: ;/" 

• o = (p>-rJ [Jd2~):Jd2M2) jIJ.- ~ '} 

. 14 

E np~6n~ieH~H, Kor~a MaCCU a~pOHOB nomarnDTCR 
~s paBHUM" HynD, Bce oAHoneTneBue .ltHarpnUMN'" Pl BUpaIRDTCa 4epe3 CTpYKTypHue HHTerpanH 

(11) 2. tdt..12.h+i 1 -i2.+t'l~ 
CoA = til ~ t, Co$ 2r, 1: e.P1. 

~5 o 

~ 4 ZPHc.7 
C

th)_ 2. ~dll2.h , 2. 1: -t. +/"''f. 
p, - hi J t 1.. ~U1. r'\ e. 

• o 
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HET JIH llPOEEJIOB B BAliiEH EHEJil10TEKE? 

8bl MOliCeTe no.ny'IHTb no nO'ITe nepe'IHCJieHHbJe HHliCe KHHrH, 

eCJIH OHH He 6biJIH 33K333Hbl paHee. 

A17-111-758-

P!B-82-117 

A2-82-568 

A9-82-664 

A3,1t-82-7Dit 

A11-83-511 

A7-83-641t 

A2,13-83-689 

A13-81t-63 

TPYAY li·He~AYHapOAHoro CHMn03HyHa no M36paHHYN 
npo6neMaH cTaTMCTM~ecKOH HexaHMKH. AY6Ha, 19~1. 

TPYAY IV coae~aHMR no Mcnonb30BaHMO HOBYX RAepHo
~H3H~ecKHX MeTO~OB An~ peWeHHA Hay~HO-TCXHH~eCKHX 

M HapoAHOX03RHCTBeHHWX 3aAa~. AY6Ha, 1981. 

TPYAY coa~aHMR no MccneAOBaHMR~ a o6nacTM 
penRTHBMCTCKOH RAePHOH ~M3MKH. AY6Ha, 1982. 

TPYAW coa~aHHR no KonneKTHBHWM MeToAaM 
ycKopeHMR. AY6Ha, 1982. 

TPYAY IV lle~HaPOAHOH WKOIIW no HeHTPOHHOH 
~M3HKe. AY6Ha, 1982. 

TPYAW coa~aHHR no CHCTeMaM H MeTDAaH 
aHanHTH~eCKHX BW~HcneHHH Ha 38H H MX OPHHeHeHHO 

o TeopeTM~ecKoi1 ~M3MKe. AY6Ha, 1982. 

TPYAY He~yHaPOAHOH wKonw-ceHMHapa no ~H3MKe 
fR*enwx MOHOB. AnywTa, 1983. 

TPYAY pa6o~ero coae~aHMR no npo6neHaN H3ny~eHMR 
M AeTeKTHpoaaHMR rpaBMTa~MOHHWX sonH. -AY6Ha, 1983. 

TPYAY XI He~AYHaPOAHoro CMMno3MyHa no 
RAepHoH 3neKTPOHHKe. 6paTHcnaaa. 

4exocnoaaKMR, 1983. 

A2-84-366 TPYAW 7 He~HaPOAHoro coae~aHMR no npo6neHaN 
KBaHTOBOH TCOPHM nonA. AnywTa, 1984. 

A1,2-8lt-599 TPYAW VII He*AYHapoAHO_ro CeHMHapa no npo6neMaH 
~H3MKH awcoKHx 3HeprHu. AYcHa, 1984.· 

A17-84~850 TPYAY W HeJMAyHapoAHoro cHMno3HyMa no H36paHHwN 
npo6neMaH cTaTMCTM~ecKoH MexaHMKM. AY6Ha,1981t. 
/2 TOMa/ 

A10,11-8lt-81B TpyAY V Me*AYHaPOAHoro coae~aHHR no npo-
6neMaM MaTeMaTH~ecKoro MOAenHpoaaHHR, npo
rpaMMHPOBaHHO M HaTeMaTH~eCKHH MeTOAaH pewe
HHR ~H3H~ecKHX 3aAa~. AY6Ha, 1983 

TPYAY IX BcecoQ3Horo coae~aHHR no ycKOPHT~ 
3aPR*eHHwx ~acTHq. AY6Ha, 19Blt /2 TOHa/ 

A4-85-851 TPYAY Me•AYHaPOAHOH wKonw no CTpyKType 
RApa, AnywTa, 1985. 

5 P• ItO K. 

3 P• 80 K. 

1 Po 75 K. 

3 p, 30 K. 

s p. 00 1C. 

2 p, 50 K. 

6 p, 55 K. 

2 p. 00 K. 

4 p. 50 K, 

" p. 30 

5 p, 50 K 

7 p. 75 K 

3 p, 50 I 

13 p.50 K. 

3 p. 75 I 

3aKa3~ Ha YDOMHHYTNe KHHrH MOrYT 6~Tb-HanpaBneHbl no aupecy: 
101000 loiOCKBa, fnaBTTO'IT3l-IT, n/H 79 

~bUaTeJibCKIIfl OTUeJI 061oeUHHeHHOro HHCTHTYTa HUepHbiX HCC1IeUOB8HUJi 

I 

ABaKHH E.3. H AP· P2-86-278 
Ponb A

1
-MesoHOB B HH9K09HepreTHqecKoH ~H9HKe aApOHOB 

AaHo onHcaHHe ocHoBHhlX pacnaAOB nerKHX MesoHOB c yqeToM 
A ~ n nepexoAOB B paMKax BHpTOH-KBapKOBOH MOAenH. BbNHcneHhl 
mHPHHhl oCHOBHhlX pacnaAOB A

1
-MesoHa. AnH pacnaAa n 4 evy no

nyqeHo OTHOmeHHe aKCHanbHOrO ~pM~aKTOpa K BeKTOpHOMY y = 
=fA/fv• OKasanocb,qTo yqeT A

1
-MesoHa npHBOAHT K 3HaqeHHffi y = 

= 0,53 B OTnHqHe OT y = J, nonyqaffimeroCH B 06bNHb~ KBapKOBb~ 
MOAenHX. 

Pa6oTa B~nonHeHa B na6opaTOpHH TeopeTHqecKOH ~H3HKH 
OHHH. 

llpenpHHt 061.e,tUUieHHoro HHcnnyra JIJlepHhiX accnenosllHHii. Jly6ua 1986 
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Role of A

1
-Mesons in the Low-Energy Hadron Physics 

The description of main decays of light mesons with 
taking into account the A ~ n transitions is given in the 
framework of quark-virton model. It turns out, that the ac
count of this transitions leads to some redetermination of 
parameters, characterizing the quark-virton field. The 
widths of main decays of A1-meson are calculated. The rela
tion of axial form factor to vector one y = fA/fv for n ~ 
~ evy decay is calculated. It turns out that the account of 
A1-meson leads to a value y = 0.53 instead of y = I for 
usual quark models. 

The investigation has been performed at the Laboratory 
of Theoretical P~ysics, JINR. 
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