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BBE:IlEHHE 

CymecTByeT ,ItOBOJI:bHO 60JIbllOe 'tffiCJIO pa60T/
I - 9/ , B xoropsx B Ka

~eCTBe HHCTpyMeHTa ~ H3~eHKH aH~HTR~eCltO~ CTpyKTypH TO~HHX HR3lliKX 

iÍJYHKIJ,H~ I'paaa KBaHTOBOa xpOMO,ItUHaMnIW 0000 -nponararopos rJÍDoHoB H 

KBB.pltOB, B RHiÍJpaKPaCHOa (IDO 06JIaCTH HcrrOJI:b3YIOTCR ypaBHeHHH JJ.aAcoHa 

- illBRHrepa (Y,1JJll). 
'L~ 
.: Bonpoc 06 HK - aCKMllTOTHKaX r~OHHOrO H ltBapltOBOrO rrpOnaraTOpOB 

eCTeCTBeHHO BHTeKaeT H3 KHW~eBOa rrp06~eMH ~R3HIW CKX:bHHX B3aRMO,IteftcT

BHa - np06~eMH iOH~ftHMeHTa. CyII(eCTByeT nsa HaH60JIee pacnpocrpaaea

HHX onpeneaeaaa 10;: 

1) IlO,It KOHq>aitHMeHTOM nOIDIMB.eTCR y6HBaHRe BWI:bCOHOBClWI neraa: 

<' SpT0'Xf {tJ fo/x!" /Ir (x:) } > '"V~f{-cn1J't 5 l. 
rne S - nzomans , OXBB.THBaeM8JI IleT~ea L . C 3THM onpeneaenaea CM

3aH rrOTeHUHaH:bHH! no,ItXo,It, B lWTOpOM rrpOIlaraTOp r~OHHoro rronH orrpe,Ite

JIReT JIKHeftHo pacTYllld 1I0Te~aJI MWK.1JY KBapKOM H aHTKKBapKOM; 

2) rro,It lWHWalHMeHTOM rrOHHMaeTC.fI Hc~e3HOBeHHe rrpocToro IlomDca y 
q>yHKIJ;HH I'pzsa xsapza B TO~Ke f 2-.= mera B pe3YJI1:lTaTe B3aHMo,IteftcTBHJI 

c rJIJOOHHllM IlOJIeM. 

C nepBHM orrpe,neneHHeM CBR3aHa illMpOKO pacrrpOCTpaHeHHaR TO~Ra 3pe

HH.R:, ~TO MK-aCI4MllTOTHRa rrponaraTopa rJIDOHHOrO rrOJUl BH,Ita 

])(K 2 ) -., j / (K2.) '2 (I) 

Be,neT K KOH~HMeHTY KBapKOB. 

B pesYJI1:lTaTe MHOro~cneHHHX YCRnHa/
I-9/ y,nanOC:b ~ nORa3aT:b, 

~TO KaK B aKCHaJI:bHOa, rax K B KOBapHaHTHllX KBJIH6pOBKaX {I) ae npora

BOpe~T Y.IUII. 

C .ztpyrol CTOpOHH, B/
3/ C,IteJIaHO npennozoaeaae 06 oaymeCTB1IeHIDI 

HK-nOB9.n;eIDUl rJIlOOHHOrO rrpouaraTopa mma:
 

~.:\ 2 - k2.
 

J)(K ) =(K?)2.-2a.2.K 2.+.&4 (2) 

1 

~CAPenOP~'"9cp'LQ8? 

e 00.-...... -CDOTJT """"'eií"calirit'UHlWA BHC'nITJT I
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11 rrOKaSaHO, 'tlTO R TaRaR WYHItItIDI rasxe ae nporasope-rar Y.llIll. D (K2)B 
(2) - ~YHKURH, aHaHRTR'tleCRaR B Hy~e. 

TaKKM oÓpasoM, ynm ~orrYCKaIDT KaK cHHrY~Hoe, TaK R aHaHRTH'tle

CKOe noseneaae rrponararopa rJllOOHHOrO IlOJI.lI npa k Z-,>- O, <!?OPMa.JI:óHO aTO 

OÓ~.lICH.lIeTC.lI HaHH'ql1eM cymecTBeHHoro rrpOHSBO~a B BHÓope B~a Tpexr~OH

HO~ BepmHHH. 3BMeTRM, 'tlTO B aKCHaHnHOtt KanHÓpOBKe OH CBHsaH c none

pe~o~ 'tlaCTDID BepmHHH. B TO BpeMR KaR B KOBapRaHTHHX I~ÓpOBKaX RS

sa HanHqKfl ~YXOB R npO~O~DHaR 'tlaCTD Toxe ORaSHBaeTC.lI Heorrpe~eneHHO~. 

MaKCHMyM, 'tlTO MOJitHO C~ eaaTb, a TO sspaaars npO~OJIDHYID xacTD, Pemas 

TOJK,D;eCTBO CJII3JtHOBa - TenJIOpa, le~es .rwyrlle He1l8BeCTHHe r1JYHKl1,11R, onpe

~eJImOuure aepmaay ~yx-~yx-rJllOOH li. BoSMOJKHO, tITO 60JIee I'~y60IlliR 
OTBeT COCTOHT B TOM, 'tlTO Y.L01I aenocpencraeano oanaass c TeopHett BOSMY

meRRA (TB) , a nOTOMY He MorYT ÓHTD a~eKTlIBHO HOrr~80BaHH B aHYtIae, 

xoraa TB rrpRHIJ;KIUla..1IDHO aenpzxeaaaa , B 'tlaCTHOCTtl) rrpH pememm sorrpoca 

O CTPYKType rJllOOHHOrO BaKYYMa B peERMe KOHwattHMeHTa. 

B pa6oTax/I 2, I 31 BHCKaSaHO ~OCTaTO'tlHO OÓOCHOBaHHOe COMHeHHe B 

rrpaBWIbHOCTH aCkL"vUlTOTRID'I (I) H, KaK Me~CTBl1e, q:P8JUIOJI01K8HH8 O HenQJI
/ IOI HOM KOHlf!a,1:íHMeHTe, á B rrOKaSaHO, tlTO ecza CllurymrpUOOTD nponararo

pa ~aeTCJI (I), TO cepOpMymIpOBaHHhIe ~Ba onpeneneaaa ItOlnI>aBuMeHTa npo

TRBOpe'tlRBH. B141 YKaSHBaeTCJI, tlTO nepeypõarasaaa Ioot He MOlteT ~aTD 
KaKHX-Jm60 YR8.samd! K pememm rrp06JIeMI:l KOHepatiHMeHTa, no Iqla1tHen Mepe, 

no ,I(ByM npHtlHHaM: BO-nep:BHX, l1K-cTpYKTYPa ICGI IUl'tleOTBeHHO ae OTJ1R

'tlaeTCH OT l1K-CTPYKTypH K3JJ:, R, BO-BTOPmc, TB ne MO!teT OÓeCIle1llfTD 

HeoÓxo~o~ ~ KOH~HMeHTa OCOÓeHHOCTH no ROHCTaRTe CBJISH B S 
MaTplIT(~. 

B HaCTOSllIte1t paoore rrOKBJKeM, 'tlTO rrpOHSBOJI B onpe.IteJIemm aepmaa 

rJIroOH-rJllOOH-rJllOOH R ~yx-~-rJIDOH ~onYCKaeT pemeHRe ClICTeMH ynw ~ 

rJIlOOHHorO R ~YXOBOro nponararopos B BH.Ite IJ;eJIhIX <PYHItInrl\: 

J)(K 2 ) = BJeYf{K 2-/ /\2.}
 
L) (K2.) == a eJlf{1\2.j,,2.} 

) 

(3)
 

r~e ~ , Q H A - pasaepaae ROHCTaHTH, lIpR'tleM: 11 -= ~(111 cf ) 
C\ -=- o... ( 11 , 9 ) ,$ - ROHCTaHTa CBJIS14. 

üpoaaaeaaoe B paCSOTe MO,I(eJIDHOe paooeorpeaae B .ItOIlOJIHeIme R pe

SYJIDTaTBJ.t!BI T!J./31 yxaSIma8T lia TO, llTO llK>PMBJ1DHO ae uapymasr ImK8.ImX 

llpHHI.1KnOB, ma Y.lUll MOmiO K8BJIeRaTD oaaae pasaae pemeaaa, CJIe,ItOBaTaJIb

HO, B 8Tn ypSBHeHlUIX CO.l1epmlTC.f! c.mmntoM MaJlO 4JHsB'qeCRoI HmPoPMaIlElH. 

C.aamel 'f01DW speaaa ,ltJUl YCIleumOro njlDMeHeHHR YJ]}ll R Hl/l8K08HepreTII'tI8

2 

CRO~ ~HSHRe C~HHX BSaKMO~e1tcTBKn HeOÓXO~HMO nep~opMyJ1KpOBaTD KX C 

Y'tleTOM KOHIq>eTHoro npe~CTaMeHIDI o CTpYKType BaKYYW..a KX.U B pemwe 

KOHIÍlailHMeHTa. 

r. IlOCTAHOBKA 3AJlAlfi1 

B 'tlHCT01t rJ1IDO~HHaMHKe ypaBHeHHe naAcoHa - rnBRHrepa~ rJ1DOHHO

ro rrponaraTopa B rp~H~eCKOM B~e rrp~CTaBneHO Ha pRc.I 3/. 

(rYYYY\fj= (~)-i+ ~f ~ 
. r r o 

(o.. ) 

(C) (cI>
 
--1.r - 'lDr-- 1 ~ ·1
+ 2. + 3}Go " _ .... G To ~ 

(YYYY"\ , TO'tlHHft H cB060~HH«· nponaraTopH r~OHa 

- TO'tlHHA nponaraTOp .n;yxOBOro ll~qJI 

- CB660~H8JI TpexrJIlOOHHaJI BepnrnHa 

- T01ffiaJI TpexrJID0J:lHB.fl BeplIIHHa 
~ t: 
~r 

- TO'tlHaJI 11 CBOÓO~HaJI 'tleTHPexrJmOHHHe BeplDHHH)(T )~T() 
P li C. r. 

BB~eM OÓOSHa'tleHWl: a e 
D;ve(ct> = i fo.&tfJr )4('1) '" ir (dt v - ~:)o,.r7'Z) 

~~ . 
]) (C/) - TO'llIlilt rrponararop rJIDOHa;í'"v I 

o ~ . ,
J) ~('7) = ~ a. -a v - 9ff 1v) _J_ - CB060,I(M nponararop rJll)-·

t.".( ;U 1'- OHa.Cf2. ,o.. ( . 

L1 '('12) - Óy;IteT 060SHallRTD TO'tlHHI .nyxOBlrtt nponararop , a LJ o (9-z.J
COOTBeTCTBeHHO CBOÓO~Hlrtt (IJ';!(r'l) = bo.i~o (7 2) ) . 

fis pRC. I BH,ItHo, 'tlTO pemeaae sonpoca oõ aHa.JIRTIftl8CROI CTpYRType 

.])r (12.) , y~oMeTBOpJD)lqeA Y,lJllI, Tpe6yeT SHaHJIISI BH,Ita BepUIKH r 
G ' T ' a TalOlte <I>yH~ L1 (7a) . IlpK'tleM, eCJIH MH XOTIDd HMeT:& 

SaMKHyTyI), CaMocorJIaCOBS.HHyD B paasax rJmO~RH8.MRKK RB.pTKHy, TO aeoc

XO,ItKMO, 'tlT06H 4 (12.) y;ItOMeTOOpst7Ia CBOSMY Y,DJIl (,ItJISI ~Y:XOBoro npo

naraTopa), npKB~eHHOMy B ~arpaMMHOM B~e na pKc.2, R BRmD'q8D~eMy 

Dr(t:t Z ) K G . 
3 



llTO MH SHaeM o F , G III T ? 

-1 -.1 r >;
 

(_----j ~ (_.-._--) + _I-I~'-'
Ó- 1 ti-oi c, C

P R C. 2. 

/11/I) BepIIIHHa HMeeT CJIe,l4ymmd 06_ BR,lt : 

a,gc fa..gc:.. r / )r;<S'v (~}t2Jf3)= rf6'V(~)f,2)f3 

r;"Jf", fz.,P3) '" ~ (~~f2~t3)*" (fi -Il)v + 

F2(f,~!1~ ~2.)9f" (p. +fz. ).1 + ~ (R~fz~~)r;r~f!z),/ 

~. (f1tF ~ f - df ()(f1 f2-)) + Sç,0~ ?z~ h2-) )C (1.1) 

r(ftv~ffs,,+ f,cfz,Jj, ) + Fs(F1~ Pz~p/)(?r"~fi)

- ft,trfz,)(f,Jfz/1)-fz.Jft/V) -f f0:fz~fj)Jr 
., 

Y(-:Jf()(I?J~fj) -fz,JPtf3)) + j{/9vld
f 

fj ,r 

- f?tr;- &v,~f)) -f c-f. 

3,1teCL C. p. osnasaer rnnumlleCRBe nepecraaosaa nap (ft ,f ), (li, (f") • 

(fJ ' li ). 
2) ellPB 3TOM B3 Tpe60B8.HWI 60S&-CDII9TpR1IHOCT.H. BapllIJlIHH 

r;~~ C(f"'J P2. ,/'3) CJIEUt~T OIIP.HeJIeHHHe CBOAcT~ CHMMeTpIDI 

CKBJIHPHHX l)}yHItUd Fi (f,~ Pz~ Rs 2.) IJ /: clIYHImW1 c t: = I,3 ~ 5 CHM

HeTplNHI:l OTHOClIT~HO nepeCTaHOBKH nepssx ,1tBYX apryMeHTOB, c l = 2,4 
-aHTlIcDlHeTpllllHH no BCeM TpeM apryKeHT8M., a c i = 6 - cHIOleTpiNHa 

no BCe14 TPeM apryMeHTaJ(~ Kpo...e BTlIX cBOlcTB cHltiMeTpmt F, ,Fi .fi 

4 

III ~ ~0JD!tHH y,It0BJI.eTBOp.f.lTL TOJlUteCTBY CJIaBHOBa - Teit1Iopa (TCT) .IVIJir: /11/.
f()L/ • 

r;"Jftd~)fj)!lv = /j~(f/)[ tf.l. ((. ) Go<rsflV1) BJ 
1>r(F;,2.) -

- -&/3 0) GfiP~) &,B») (1.2) 

1)T (fz.2. ) r 

3) G~ft fi,) ~I A) - BcnOMoraTeJIDHaJi aMIIJmTyp;â, caasanaaa 
c TOllHOA BapllIHHoi ,Ityx-,1tyx-rJIK)OH Gj3 COOTHomeHHeM: 

~(fi)AJn=f,d.Gd.f(f'1)({,A) (1.3)J 

IDJIeeT CJIe.Itymmrd 06l1lHit BHJI./~I/: . 

GJf 0/~/f,) -z: iotf3 ~0 ~~~ A~ 
- ~ffi~ ~ (I? ~ ;1~~~ +t~fiu<~ (f!, ~ ~ ~!J) -+- (1.4) 

f f"o<Aj3 G'I0~!z~~J +l1p fJ o< Gs 0~~~~ J . 
HTaR, ~PMaJIDHO nOJIyqaeTcSI CJIe.ztYDmaJI CIIITY8.UWI. HMeeToSl 13 <PYHR

Ud: '])r) Ll , Fi (I':: ~"'16)} Gj' (/=:~ .. ,/ S-) , KOTopse CBJI3B.HH 

MeJUty coõoã TpeMJI COOTHOmeH1fJB4H: YJ)JlI ,ItJIJl])r (pHc.I), YJUU,ItJIJI IJ 
(pac.z) H TOJUtecTBO (1.2), rrpa aTOM Fi (i==~'''16) y,ItOBJIeTBOpJmT 

yxaaaHHUM BHII1e Tpe60Bamtm4 ClD4MeTpJllJd. 

taKHM 06paSOM, CXeMB. .llpoeHeHHH y'.IlJll R HCCJIe.u;OBamm . KK-eTPYK

TypS RI! no c~eCTBY COCTOHT B CHenyDmeM.. . 
~CXO,1t.f.[ HS KOHKPeTHoro upe.u;CTaBJIeHHH o RoHC{lalHMeHTe, C,1teJI.aTL 

qnsqfr ,ItJIH Dr • nOCJIe xero sce OCTBJILHHe clIYHxmm nO,1todpaT:D T8It, 

lITo6H Y.ItOBJleT~p'HT:D HMaDlIgIMCSI ypaBHeHRm4 11 rrpe60BaHWIM CJDDleTpu. Tax 
IlOCTYUaDT li B 81 (»; (rZ),--1 / q 4 ) , 11 B/ 3/ ( o; (tt 'l) = 

== - Cf'l../(1" - 2.a.?.Gf2. -+ g'L;) -. 
-B H8.CToSDllel pa60Te nOCTaBKM cede UeJIDD U01tB.S8TD, 'qTO nponaraTOp 

:J)r (9 2 ) == ~ eJt(' (9 2.//12.) 
TaBe ae npOTBBOpe"UIT YJlU1 ~ rJDlOHHOrO li .nyxOBOro nponaraeopoa, 
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110CJIe.n;OBaTeJIbHOCTh .n;eHCTBR:f!l TaROBa: qJKKCRPyeM mm; 4 li Li , 
a 3aTeM nonoepea r K G TaK, 'tIT06H YllUl, ToE,IteCTBO CJIaBHOBa - Te:f!l

aopa 11 Tpé60BaHIDi CKMMeTpWi y;n;OBJIeTBop&JmCh. PaCCMOTpeHKe 6y,n;eM rrpo

BO,ItRTh B KaJm6pOBKe JIaH,IJ;ay. 

2. YPABHEID1E .IWlCOHA - lllBIDITEPA JJ)lff IIPOIlAI'ATOPA JIYXA 

B KHTerpaJIhHoi\ cPoPMe YllU1 .IJ;JIJi 6 (/(2)B eBKJm.D;OBoi\ MeTpKKe KMeeT 

BR,D;: 

Ó
i 
(-K1 

) -t-I< 2. =(~:J: J.11 DI'J7JG; (f)tJf-pe;Gv (-x/f,-'I) (2.1) 

110JIh3YHCh (1.3), (1.4) 11 TeM, 'tITO P -= 9+ K , HalIteM: 

G (- K ,/;), - 9 ):= - K v [ G-1 ('f ~ f ~ K 2 ) +v
 

+ qK (~ (9 ~ f 7K 2) + G" (Cf ~ p ~ k t: )) +
 
(2.2) 

+ G5 ( C; ~ P 2., K 2) ] - Cfv {k 2 G:3 (Cf ~ r l.J K2)+ 

+ q/( G (Cf ~ f ~ K 2 )] ;2 

G,.o(p)=- -/~ /14/ 11 1v ]);Wv (9 ) = o. 
C yqeTOII aTora, 1I0.n;CTaB1ImI B {2.2) Cln~te .zvm J)r li Ll 

D; (-tl2.) =- g ('$1 /\) ~f{- qY/l '1-] (2.3) 

LJ (-r 2 ) ::: Q (~IIt)e'xf{-p'Y/I~) 
(2.4) 

. . 
w 

11 06espa3MepHB8Sl nonaarerpazsaoe BHPaaeHHe sSIIeRol: 

" 
9'2..---r- 9 z: = 9'~11 z, 

z: 2. / 'Z...f 2. --':r- f ==- P / /\ 
K2~ K't.= K'Z.//\'L. ) 

6 

fi0JIY'tIaeM: 

s": 392- 6 /J~ 2....1 e + /1 l.K Z = ~~ 11 CÃ. e ~qo (k ~ (qk ) ) x 
o. (2.lT) I q 2

.-q'~?2... 

\'(G::z+qK(Gz+Gt,)+Gs-)e . 

~YHKUIDI (;.1 , G2. II ~ CM3aHbt co CRaJlHPHbIMR qJyH~ ~' 
( i = 1,2,3,4) TpeXrJ1XlOHHOa aepmaas TOJl{J.teCTBOM (1.2), a G -rrpor 

R3BOJThHa. C yqeToM aroro 3aMeTHM, 'tJ:TO KaKOBbI 6bI HR t1wm G1 { í 'l 'J , 

G2. ('1 II ') li GL( (I, II . ), .zvm t7f r-, '/' ) HaA,rteTcH TaKaJI 

G (: , I) ,'t{TO:
S- I) 

G1 ( 1 21 I' ~ K 1-) + CfK { 6-2 (9 ~ P; K ~ + (2.5) 

G~ ( 1 2/ t ,2-K' 2.J) + Gr (9/2f ~ K 7-) -= f (9 : I: K' 'l-) 
I 

6y.n;eM HMeTh 

K2.. 3 2. 6 ~ 0 (; ) f'l. 2.i. e + /Ilk'L:::.~ ~ ai -clt K~ ~c;k) ff:l2.l'lKZ)e- -f 
o... (2.".)" f q 2. f I I / • 

l1YCTh, aanpzaep :
 
f/7~t' ~ K 1-) = :L2.) I'q) e~ (r 21-k 'l) +2.;> 2

• K'Z.,i (d + 
-+ c/-) 2- e1 ('ll. -I- K2.-I- P L ) (2.6)

J 

rorna nOCJIe He06xo.n;m.mx npeoõpaaoaaaaã nOJIj'lIRM 

,,2.. z, k'L 
(2.7).:Le + AZ.K2..~~/.l1baf/;P)..Je +2)2, k 'L )

C\ (2Tf)" ( c: 

R IIpH C\ (r;) ,/\ ~) := J //(SJ /I 2... J 

7 



-t(-t] / 11 Z) -= 17 2..12/ /l /1 2.. )
 

.sss:
 
.A 1 = 1;12 :f ) 

(2.8) 

)2- = JJ'2 

lIOJIY'W.eM paBeHCTBO npasoã a JIeBOll rmcTen (2.7). HCHO, 'ITO (2.6) R 

(2.8) ne e.Jn1HCTBeHlill. 11TaK, MH BR,nHM, 'ITO npa D; ('1V 11 ~ (p 2) , 

OlIpe,I(eJIeHHHX B (2.3) 11 (2,4), cymecrayer Gv ,y.n;oBlleTBOpJDllmaa: BCeM 

I4MaolllllMC.Il TpeóOBaHIDiM, TaKB.JI, '1TO paBeHCTBO B Y1llll (2.I) llMeeT MeCTO. 

3. YPABHEllliE .uA1lCOHA - IIlBl1HI'EPA )JJIR rJIDOHHOrO IIPOITArATOPA 

Q6paTHMC.Il CHOBa K p11C.1. BR,ItRM, 'ITO Y1llll;IJ,JUI DI cymeCTBeHHO 

CXOXHee ypaBHeHH.ll;IJ,JUI ~ • 113 coo6paxeHRil lIpOCToTH, aHaJIOrR'IHO pa-

60T/
3/. 

OlIYCTRM 'lJJIeH ( 0/ ), co,Itepl!ta.lllIDi Bepm~1HY T , ~eT KOTOpOrO 
3/.B HaIIleM CJlY'Iae. IW.K 11 B/ ecrs BOlIpOC TeXHllKH

J 
11 lIpllHUlliIlffi.JIl,HO xapra

Hy He MeH.lleT. B~ .ItHarpa.MMH (C) TpRBRaJIeH. R n03TOMY ero y-tmTUEaTl> 

roae He 6y,IteM, a JImII1, YIffilKeM B HYJlHOM MeCTe, Ka.K aTO cneaars , B PaM
KaX TaKllX ynpomemtlt Y,IJjll ,D;JllI rJllOOHHOrO nponaraTopa B I4HTerpam,HO~ ~op

Me lIpRBO;U;HTc.Il yMHoxemHlM aa S":€tM ( K ) K BH)l;y: 
, / . v
 

'T\ -1( 2.) 'L -.!.- C} 2Je/' 'r (r: o .1
 
--UT k -/<: -211"0 ,?(lrKÀ.(l1J-?/9)~v(K)X 

ytl<f (fJ f). rr (c; ) J)r(p2)])r (r'l.J r;tSv (f) --<;)-1( ) + 
. (3.I) 

+1C}o(f)LJ ~ 2) d (;lJ fJ (j>/ - rI k ) j _ 
= I + I

j, 2

Il0JI1>3Y.Ilcl> Ql1f'1-h!'eM (2.4), (1.3") li (I.4), lIOJIytOOt nocze 06e3

pa3MepKBB.HH.Il lIo.n;liHTerpam.Horo BHP8.KeHWI B eB:KJmJJ;oBOA MeTpllKe 

t, ;:;c2~7T: Q2;l6jcl'9 ( p2r;, (I<' :'( ~ p2.)+ 

8 

+(f9J(Pk) GS (K7r~ pl..) +?2(fk)(q (K;9/~~+ 

'L 2

+ ~ (k : 9 ~ f 2)) +f 1L; (K' 2/ f ~ jJ 2.)} e-f> - c; . 

CHOBa B03HHKJla CllTY8.UIDI, aHBJlOrH"IH8JI roã, KOTOpaa: 6wra B CJl~ae 

y.mn WIJI D. : Ka.KOBbI 6H HR 6WIll ~YHKJ..IW1G'1 , Gz. , G"t ' G ' 
.,> 

r 
,llJI.ll 17 Cf( /(: f 5;J 2) H~eTcsr TaKa..ll !IJYHKIJ,K.Il G ,'ITO:

3 

(3.2)

f 20 +?9 Gê -f-f7 k (GJ + Gq)+f4~ ~ tj/ 

TaK 'ITo: jJ 2 2. 

I ::: .9_2.. a 211 
6 (4~ rp(k2. 9'l. ()2.) ri -'1. 

2..211'1 jt / I /1 

.nam,me MOlltHO .n;e14cTBOBaTI> TaK ae , IW.K B (2.5), a MDXHO ,D;JllI lIpOC

TOTH 1I0JI0lIHTl> 

tp(k~7~?'L)==O . (3.3) 

IlCIIOJIl>SY.Il anzatz (2.3), lIpO~eJIaB craanaprnse npeoõpaaoaaaas, 
nocae nepexona K eBRJm,Itoool! MeTPliKe, IIOJIJ"lliM,D;JllI I 1 : 

1" =2~: jdLr91J~(-12)DT(-frz-;(Cjf fi(;~1 ~1(2) + 

cz-f F; (k~f:9 2) -+ C3 'f fi (.,:k~?Z) + C4·f fi.r;:r:KZ}-I
C oh ~ (f ~ / ~ K') + Cc'h F; (K ~! 772.) +c/I, F; (1;!:'1!(3~3)s 

clt ~ (f~9~K'1+ Cg·sF;-(?77~K~+~;Sf(k~;'1~+ 

c//s fi-(c;7 K ;p 2.) -f c,z,vli (f;c;~/(2)) 
Ilpa BHlJO;u;e (3.3) RCIl0JI&30BaJ[OCI> BHP8JIl:eHll:e (LI). Ilo,lUl06HOCTli 

MOl!WO HaiTH B IlpWIOJlteIDm I, rae BHIIHCaH!l cKBJIllPHHe KOM6111Halt\!l! f , 
h ,t ,S li ti mmy.m.OOB f ,9 • K. • C.1.. ' ••• , ~2. - 118BeCT

H1le aeaecrsenaae 'U'I0JIa. 
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)v 

SaMeTliM reneps , 'ttTO nansne MOJltHO H.D;TR .nBywI IIyT.RMR: 

, I) BbIpa3HT:b F., , Fz , F; R ~ xepea- G1 , 02., G4" t1 R 

DI , peuas TOJK,IJ;eCTBO (1.2) OTHOCRTeJffiHO F; (i = 1,4). 3aTeM cne

JIaT:b anzatz .IVIJI L1 R DI R Ha!T:PI TaRHe G 1 ' GZ ' ~ , 0- ' 
~ , 'ttTO paBeHCTBO B (3.1) 6y;n;eT BlillOJIH.R:T:bCH. 

2) d.neJIaT:b anzatz ,nJlR Dr H HalTR TaKRe F; , F; , F; , 
~ , 1-; R fi ' ~TO ypasaeaae (3.1) 6y.neT cnpaaennaso , npa aTOM 

MH MOXeM pemRT:b (1.2) yxe OTllOCRTeJIDHO C;:'1 , G2. li G~ , li TeM CaMHM 

o6eCne~T:b BWIOJIHeme TCT. Ilpz aTOM ace IIpe.ntmYInee paccaorpeaae BKJIa

.na .nY:X0B B Ylll,I( (3. I) li YIJJ.Il ,ItJIH nyxosoro nponararopa OCTaeTCH B CHJIe, 

eCJIH.ItJlli V f n t.p epYHKlUUf ç f" R G3 ' COOTBeTCTBeHHO' BH6paHH 

TaK, ~To6bt yCJIOBIDl (2.5) H (3.2) BHnOJIHJl.1IHC:b,ItJIH G-'1 ' G, H C4 ' 
y,n;OBJIeTBop.moIItKX Tox,neCTBY (I .2) • 

Ey,n;eM CJle,ItOBaT:b BTOpOMy cnoco6y. IIYCT:b: 

í /" z 'l. 2) _ z Z o '1. z 2. • .f ç)F 
I) r 1 lf ,9 I k' -f 9 ~'1 (f, r J k ,/ )2,,1"'J 124 )r
 

)( eXf{-(f'l.-fc;l) +2.k 2} + P~z/(2.[ ~ (f; r~l\; r,''''J ~)x
 

"eYf(- (1 2-11'2) 'fc2K ) + Q1 ÚJ~9; K~' ;~/'''J t;'t)~ (3.4)
 

f eJit{Jtr' : 71.+ K 2) } .
 

~ n~eTCH 113 r; 3aMeHol:
 

R1 ~ 1<3 ( P~ 9 ~ K '2-; fZJ I "') f2J ) 

~ ->-- ~ (f ~ Cf 2./ k 'L; fJ / "') fi) 
Q1 ~ ~ (;>2/ CJ 2.1K~' 7;61 "'/ 7;9). 

2) j = 2,4,5,6 

-(f~("Z;+2k2. .f~;'f~K'V 

~(f~1~k"-) ~0 (f~9~K~e + ~'(;'f:K~e ,(3.5) 

r.zte 

Pz==D ) ~ ~O J Fi, -=. o 
P5"::: Pr ( f ~ Cf ~ K 1-;, f 9 1 ' •. J ~ 19 ) 

Q2. :::- Q2. (1'7 r;;'k Z;, ~s) 

1 Q4 ~ QLf (?~ 1~ K2..;, 1; -10 ) 

()J -= os (f ~ 92.) K z.;, i: r: "1 t 21 ) 

Ol; ~ Q(; (r;7~K'~' ;22. )'''} 62q) 

S,IteC:b f.1' .·., f2.? 11 -; ':1 , ••• , r;29 - napaaerpa, funnd B:w.D;. 4JyHKUHiI
P ,Q II R IIpHBe,nea B ilpwroJltemm n. 

IIO,ItCTaBJJJm BbtPazeHWI (3.4), (3.5) 11 (2.3) B (3.3), no~ noc

JIe B3S1TWI scex aarerpanon (ax xapaRTep~ BH,l( ssnacaa B llpHJIozemm ID): 

.:!.. e k~ /1 2k 2. .",..,fl 2. t 2;) er(Li!I( 2(11-1)1:. O. f j k; 
g 2fT'! h-::o / 'h (17 t? 

h 

.(.17 I' 27 j;'-11 ) -3k2. h-fg

f rr-» -?- Cl,~ ft.' e + Z(K9 Z ~h ~~ + 
1-1-=(0 f".,'" h-IK in 

ss: e.k 'L (3.6)f h-29 I T ) 3' 
+(E/"1.) f «; '::>,~ e . 

~.Toro, ~To6I:l (3.6) BHlIGnHHHOC:b, Heo6xo,ItHMo, ~T06I:l: 

~=: Ii yZ/3;12. , 
a llapaMe.TPI:l f· H 1;/ y,IlOBJIeTBOpSIJIH CHCTeMBM mIHelHWC 8JII'e6pmrqeCImX
 

l ypaBHeHld:
 

~.í E..Q. ~. "== I111_~ (ft=: 0, /-?-) 
. 'Ir 'r/H /1 J'L (3.7)

1 I., 

~, E. ~;., i, Ir", ~ ~o i11 (m -= 11).3$"J. 
(3.8)r',., 

10 11 
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IIPillIOJKEm1E I.Bcero aa 28 napaaerpoa ft· II 29 napaaerpon 6{' rpeoyerca HaJIOJlUITb 

no 18 JIHHettHHX CBSr3ea. 
il0JI:&3YHCb (1.1), Bl:llmMJIeM 

IIpH aTOM B CRCTeMe (3.7) HMeeTCJI nO,ItCRCTeMa J!3 BOCbMH ypaBHe

HHi1: i T;.f (f, (li K) !f<óv (f', -'1J .- K ) =;;: ) 
LQt' f. =-0 (k=10,f1-) (3.9) i'! 

. I< Clt:.. 
(I<	 li rne Iv"-f (jJ'1, K) -: r;:lt (« -f, "t) f;tJk)t'<t°)~J1) o:: 

I _--  i1 k. = 20, 28, 14,19, T.e. B 8TOti no.nCHCTeMe IÍlRrypRPyeT 15 napaaer
, I, == 2Svf K" -,2 bj'<r'fv -+- bVf "!,,[-2 qk:.. J+ Sy.,-Kv [2- cr::..- J-t

pOB f ' a B CHCTeMe (3.8) - nO,ItCHCTeMa TSIOite JiIS 8 ypaBHeH:flrlt na 12 
napaaerpoa ; :	 v() [k l __ q 2. J (' [~~ J I".!é+b K f' 7 -J. +DV,,<Jf r: + i + ~k"'p'l...-

E ~i 0(t == O (e -= 2fJ 3S- ) (3.10) 
'e	 

- ~'L- ~'L )(kfK:vk<r+qfKvk<r)+(~>-+~~-~ = 5,10, 16,21, 26,29. 
(3.7) t (3.8) JIlMeIlT 6eCKOHe't!HO MHoro pemeHKA, TaK l{TO, BH6lq)aJI 

Fi' ( i = 1.6) B B~e (3.4), (3.5), MOXHO penm:Tb ypaBHeHRe (3.1), 
r": )f" CI	 C/ ).+ I~ -+- L + ft'-I.IteJIaJI an~a.t~ : 

- t{'p'L l1r'1t/lv+Krlvl<r Cf"'- 1"- f"'r'l. 

»; (9 
2
) ~ ;::~0Yf{ '1-Z;)\'l-}, 

+!!J.. + Kq )(Q Q K. -t- K. k a ) 
IA KMeeT WH3H't!ecRKi! CMSCR MacmTa6a.	 k~ t: k 12 l '{fI rJ v f v t « 

Y't!eT ,ItHarpaMMN (C) pHC. I IlpHBeJI 6H JImiIb K TOMy, 'tlTO ypaDHemm c
 

111 = 19, 20 CRCTeMbl (3.8) H3MeHM:HC:D 6H B apaBO! 'tffi.CTJiI na KOHCTaH'ry.
 E: (no,ItJlIHTerpaJIDHOe BllP8JlteHKe B (3.3)) OKa3HBaeTCH SaBJiICsmtm4 01'. 
['aRHM. ocpaaoa, npennonoaeaae, 'tlTO rJIIDOHHIlA: nponararop D HHQ)pa M~yIDlI\lDÇ CK8JIHPHWC xoM6KHB.IUrlt HMI1yJI:bCOB f I Cf I K : 

xpacHol 06JXaCTR HMeeT mm: 
~ ~ Cf z, ~ -=(qk)z/K 1... /'0:=.9 YrK)YI<jJ 'L 

1\ tt C ~ ~. o CJ )

V,uv ('I) -= / S (fJ;<v -	 -;~:: D; (I'l ) 
(3.11)	 f. ~ {(2.. f+ z: 97rk/P2... ~1 -=::@k:/,/k/J'L 

2

'])r (;''-) = e óZ->rf ('1 'LI/I '7-J,	 fs -z: k 21k/f 1.. f -=-frk) 3/r 7 Zt -z: q«;	 4 2 

as IrpOTHBOpe1lHT YJUll. t 
3> 

=(qk)'L/11. Fs -=('1"dlp'L [r" ==-(11<: f'l1 zk 
'l... 

B SaK1J])'tleHHe yRB1teM, 'qTO 8XCJIOHeHUHE1J.[bHoe nOB~eHKe nponaraeopa 4 
(3.11) H cPopupaxTOpOB TPexrJmoHHol B~~ (3.4), (3.5) COOTBeTCTBY


e1' HeJIOX8JII>HO! KBaHTOBOA reopaa rrO.wI 5., f z: k 1.Cfk /92
h~ -=(lk 2. 1,3 =:('!k)"Yk Z hu: -=:: krZrk.!?2..I;

/,1 
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hz. == K'Z.CfK h/o'=: K'I7 2/ f 2 /t17- = 9b/ p2.. 

h3 -= 1yk h" -= c;'IkYttL h'8 = r2(9k)( k'1 '2.. 

h4 =(Cjk)2.- h,z = k 4t;k// L 1719 '::::rfl(7I() / k]o Z 

I'h, -=: '1" /'13 = (/'t{k/f'Z. hzo -=:{1k}'1~Z? L 

h, -= k 'Y1k )Yq z. h,'t -== k ZrykJ'Yf 2- 1,2/'= k2.0k)ff~ 2

h+ =: (Cf~)? /1?- h" "" r'YrkJYfLh2'Z=.(1kf/kYZ 
h =: CjZ(1k ) 'L/I<:. 2

8 

t -::: k it t r -=- (qk ) .2 t!J -=.k '9 ~k/~ 2

1:2. 
1 

=: 9'2K L t6 -= rLk 4/ Pz, t 10 -=:: rLtrk/? 2. 

f 
11 

-=fjk)3;,122t -:::.k'l..Cfk i:, =k14/ p 'L 
119k)Ykl' 2. 

3	

t ~ k4rk/,'l. t 12 ~ 1:" -= Cf 1.1K 3 

S4 ::: k ~ '2 S4 '=' 12.(9k). 'L. 5'1- -= 'll,(c/k )
 

Sz. '='1 4 k 'Z-- Sr =- (c;k)3 S8 :::: K"(i:;k)
 

S,!> =. K{1k)'2... S(; -== 9 2k Y ,/k )
 

tl1"'1~'L Uz :::: k1k U3-=.('1k ) 'Z...
 

.1	 2..2.. 13 ' -, - {'hc ' f =: z: c , ti (f:::: 1,4) }c,). - ~ c'" ; (k ~ r; f) ,
i	 .=-1 1:::'( :>
 

,(2.. • ! r 3 '
 

c;t=~C/ti C~S'=~C~St' (JIf=911f)/~2U==?Ç:~ 
{::1 /=,	 (.. , 

, ; 

J'	 

I
~~ I ~ 
• jC!(. - HeROTopHe KBB8CTHH8 BellleCTBeHHH8 lUICJIB.. 

IIPIDIOIEllliE TI. 

~ ~ f" + f-z. (f'l+7'Z) +·f3 (f2+?2)'l.f ftt ( I 'Lfrz..J 7> 

~ = çç+ f6' (f'l+7l)-ff7(f'l-f1V~f!(fZ+1J3 

fs-::: fg+ r10 {f2--fr~)+f11(f'l+9Z)1.+ft2.(f2-1-/~3+ 

-4 f"3 (f'+ 'lJ" + ~1,/l-l-1'J; .. + f1>0~1)~"+;i) 

+ f16 (f?-+1~~ + f1l-(f'l+'l2)Y;2.·-i-~) + 

fZ ,J e+ (..1-+:1-)+ 71! k'l... 719 f2. 12

R1 -:::: 720 + r21 (f'2.fC;~ + f21. (r'2.-I-9) -+ fn~~,!2j~ 

+ f'L', (f z + '1 z) 't 

/<3 -== f > + f26 ( r': 9 2) -+ fu (fZ+ C;"-) Z.+z

-+ f28 (f'Z.-tCf'l)3 

Q,,-== 1;1+ 6,Jf 'l.. f </") + 63 ( f 2. f ,/ 2.) 2..-f ~(f"+(ll 

Q2 '" 6, ((2.- k 'l-J[9 'L_ K 2.) {/l_ r '2.J 

Q3 -::: ~b + 7;+ (l+ 92
) + 'lI (;'2.+12) 2.+. 

-+- {~ (f'1..+ ,'l.j '3
 

~ 7 ~o (jpf_kZ-)(fZ-rz-)('Jz-kj
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y 

(Jr -= "til -I- r;z (; 'Z.-f. f Z) + t~3 fiz-f 92.)'1.. + ;1Lt fí 'l..-f1 z.; 3 + 

+ ~1r (rl-t-rt.}'t + 616 :1.. .; ~t~ r;;z + ;Z) +
 

+ rfi (/+r~ : .. + ~49 (f2--f7~(J,- + ~'-) +
 

+ ~20 (f 2.+ 72-/ Z"- -t 62 1 (tfF/J{J,,- -t f..) 
Q6 =- ·s 2.2.. + -;21. (r 'L.-+ c; t. -+ k rz; + !J 24 rr 2.+1Z:.t-k 7.) ~ 

r,2r-- (f2.+1'l.+k~)3-f 62(;. (f2-+?~k)(1'l. + 

+ L -t L ) + / r;f~i1.+K'I.)'I-í..L + " ~L)+1'2. k'l... ~27 .J l f'l.. 1'2. 1<2 

t ~u(l+ 17-+k~r; .. + ;'2- + 7::z) + ~,q1..+fz+~ 

IIPWIOIElillE m.
 

fd ~ (t.-yr (- (21+ K) ~ k 'Lj rv 1- (1- e k 'L)

i r: k'l. 

JJ~ · ~e (- (1f2k)~k7..j .f- f _-:i .	 ~~ 'l-. 
f~ . k. 

fel" eY(-(1-k)E-fk'Lj I ~_3k't.. kj
rv-.z.€-ei f'L	 }< 

fel q ekfJ {- (2 9-fk ) '2..+ k 'l.. j 1 /. k tL)
I r q2..	 ': K'L ( 1- e /J 

fel? e-yf {- (9+ /2k )~ K '2-) <",-,..L r - 3k'2- e ) 
'1 Cf 2.. k'Z. ( e - e / 

felj e1'f{-(1- k ) '-+K 'L) r-...- L (1- ek'L)
9'2. K2. 

)d~.~;t{-:!21+k)t ~ -b- (e-jk:d)
 

)d1 <VIf{- ~f,,+k) J tz. (e-fk~ i)r--;» 
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E<t>HMOB r .B., He,ll,eJibKO C.H. 

YprumeuHH ,[(aifcoua- Illsuurepa B KX,[( 
H HH<i>paKpaCHbie aCHMDTOTHKH 
rJDOOHHbiX <i>YHKUHH I'pHHa 

P2-87-855 

lloKll3aHO, 'ITO ypaBHeHHH ,[(aifcoua- IllBHHrepa B nonepe'IHOH 
KanH6poBKe npu onpe,ll,eneuuoM BH,ll,e seplllHH rmoou-rmoou-rmoou 
u AYX-Ayx-rmoou ,ll,onycKruoT pelllenue ,ll,JIR rmoouuoro H Ayxosoro 
nponaraTOpOB B BH,ll,e 1.\eJibiX aHaJIHTHI.IecKHX <i>YHKUHH. 

Pa6oTa BbinOJIHeHa B na6opaTOpHH TeopeTHI.IecKOH <l>H3HKH 
OHHH. 

Coo6weHHe 06-.e.tlHHeHHOro HHCTif'TYT&IIJiepHW:r. HCCllellOBUOIA. Jly6Ha 1987 

llepeBO,!I,O.C.BHHorpa,!I,OBOH 

Efimov G.V., Nedelko S.N. 

Dyson-Schwinger Equations of QCD 
and Infrared Behaviour 
of the Gluonic Green Functions 

P2-87-855 

It is shown that Dyson-Schwinger equations in the transversal 
gauge admit solution for ghost's and gluonic propagator in the 
view of entire analytical functions under certain fonn of exact 
gluon-gluon-gluon and ghost-ghost-gluon vertices. 

The investigation has veen performed at the Laboratory of 
Theoretical Physics, JINR. 
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