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I.BBe,n;emre 

ITp06~eMB rrOCTpOeHHH R rrpHMeHeHHR Ka~6pOBO~0-HHBapHaHTHHX (RH) 
rrO~eBHX rrepeMeHHHX ÓbOLO rrOCBHmeHO ÓO~billOe~C~O paÓOT (CM., HarrpHMep, 
/1-8/). Pa3~~He npH~HH rroóy~aroT K pa3BHTHID Ka~ópOBO~0-He3aBHCH
Moro ~pMa~3Ma B KBaHTOBO~ TeopHH rro~. 3,n;eCb MH rrpnBe,n;eM ~b O~ 

H3 MOTHBOB TaKOn ,lleHTe~bHOCTH, HerrOCpe,llCTBeHHO CB~saHHbH c paCCMaTpR
BaeMHMH B ,n;aHHO~ CTaTbe BOrrpOCaMH. 

O~ HS rrO,llXO,llOB K rrpoó~eMe KOH~aHHMeHTa ~BeTa B KBaHTOBOH XpO
MO,lijIIHa1wmKe CB.H38H c aHiJmsOj rrO~H11X <PYHKIJ,HH I'paaa B HH<ppaKpaCHOH OÓ
~aCTH (CM., uanpaaep, 9-12 H lUITJlIpyeMyID TaM ~TepaTyPY). HPR a.'l'OM 
O~HqHO Hcc~e,n;yeTCR CTaH,IJ;apTHun epepMHOHHHH rrpo,araTOP I~P;!~)?~~~' 
'J?I/)/tJ~ ' I<OTOpHft , I\8K HSBecTHO (CM. 13/), ~eTCH KaJmó-
poBo~0-3aBHcHMoH Be~~Ho~. B paóoTax!14/ óano. rrOKaSaHO, ~TO KHwpa
KpaCHaR aCKMllTOTHKa TaKoro rrporraraTopa orrpe,lle~eTCH BaKYYMHHM cpe,n;
HHM OT KOHTypHHX 8KcrrOHeHT B,IJ;O~ He3aMKHYToro KOHTypa. 

BMecTe c TeM HSBecTHO, tITO HHeppaKpaCHoe rrOBe,ll~HHe CTaH,IJ;apTHoro 
rrO~Horo ~epMHOHHOrO 'rrporraraTopa cymecTBeHHO saBHCHT OT BH60pa ~Ó
pOBKH. TaK,B c~~ae KBaHTOBOH a~eKTpO,IJ;JlIHaMHKH B KnaCce KOBapnaHTHHX 

ol - Ra~ÓpOBOK a~eKTpOHHHH rrporraraTOp JlIMeeT TO~ BeT~eHH.H rrpH 
p': 11/..t ,KOTOpaJI BHpOJK,IJ;aeTC.H B npocroã no.moc TO~I,KO npz ot = 3 

(W3.JillÓpOBKa CO~OBbeBa - Uemm). Blldop KaJrnópOBrm, rrO-BH;IJ;m.'tüp.W, OK83H
BaeT cymecTBeHHoe BnHHHJlIe Ha aHaJrnTHtIeCIDre CBOHDTBa nporraraTopa JII B 
Heaóe~eBOM cJ!tIae/11 ,15/ • .KpoMe Toro Bv::HiV1Kéie'r I1p06~eMa c TpaKTOBKol 
MaCCH RBapRa/ 6,17/. ITpJlIMep ,llBYMepHofi KBaHToBoH XpOMO,IJ;JlIHaMHRH rrORa
3HBaeT, tITO HMeIDTCR cepbesHHe Tpy,n;HOCTH c BHÓOpOM JlIHeppaKpacHoM pery
~pHsanHH rrpH paccMOTpeHHJII KanHÓPOBO~o-saBHcHMoro KBapKoBoro rrpOja
raropa B paxaax I/AI rrpHÓJIIDKeHAA (CM.oócYJK,IJ;eHHe aroro sonpoca B 18/). 

Bce aTH pe3Y~bTaTH rrpRBo~T K MHC~, ~TO Hsy~eHHe CTPYKTypH Ka
~6pOBO~HX TeopHH c~e,n;yeT BeCTH Ha .H3HKe Kana6pOBOtIRO-HHBapHaHTHHx 
(Kl1) BeJIHtIRH. B tIaCTHOCTl'I, ,1T..JUI H3y~eHHH rrpoó~eM1iI KOHepa:fuIMeHTa KBapKOB 
c~e,n;yeT OTKaSaTbCR OT paccMoTpeHHH &q~ÓpoBo~Io-3aBHcHMoro rrporraraTopa, 
KOTOpHR, rro-BH~oMy, He R~eTC.H a,n;eKBaTHHM ,n;~ aToM ~eJrn 06~eKTOM~ 

H rrepeHTH K K~ÓPOBOtIRO-HHBapHaHTHOH Be~~He. 

B ,n;aHHO~ ~aÓOTe MH R3YqmM HHwpaKpaCHoe rrOBe,n;eHHe KaHK6poBO~0
HHBapHaHTHoro ctiHHopHoro nporraraTopa KaK B aÓe~eBOM. TaK H B Heaóe~e-' 

BOM C~tIaHX. 

t'; -" 1. . ., . 
. \f~.""'''''''' .' .._li ... .,lI.U~&)· : 
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l1HqmaRpaCHaR: aCHMll'rOTI1Ra RaJlli6pOBO'tffi0-I1HBapH8HTHOrO CIDIHOpHOrO 
rrpOnaraTOpa 
PaCCMOTpl1M O~HO~aCTl1~HYID RaJlli6pOBO'tffi0-l1HBapl1aHTHYID (Im) ~YHK

ImID I'pI1Ha <I>epr.rn:oHa 

C(:z.;j'!cj >= /<o/rj?~)fJ{!?t/IJft'z/l(k.)Jfq)//J>. (1) 
C.z,y 

KaJlli6pOBO~HaR I1HBapl1aHTHOCTb (21) ~OCTl1raeTCR sa c~eT BBe~8HRfi no~ 

SHaR í - rrpOI1SBe~eHl1R jO- yrropanoxeaaoã ROHTYPHOfi 8I<CIIOH8HTU. 
B peSYJIbTaTe ID1 nporrararop (I) rrpzoõperaar saBHCRMOOTlJ OT ItOH-
Typa C~,t , COe,nHHHIOl1(ero rrpOCTpaHCTBeHHO-BpeMeHHHe TOlllaI.z K);J . /" 

TalillM 06paSOM nponararop (I) RBJlHerCR RaJlli6pOBOllHO-RHBapHaUTHott, ~O 
ROHTYPHO-SaBl1Cl1MOR BeJIHlIl1Hon!). l1ccJIe~oBaHHe ROHTYPHOfi SaBl10HMOOTH 
aTO OT~eJIDHHll Bonpoc, ROTOpHfi BHXO~T sa paMKH HaCTo~efi OTaTbH H 6y
~eT paCCMOTpeH B CJIe~romeR pa60Te. B HeR 6y~eT C~OPMYJIHpOBaH H ~OIta
aaa cI>HSI1'tIeCKl1ll RpRTepl1l1: na BhI60p ROHTypa C~" ,ROTOplrtt Omi08HS'tffiO 
~I1RCl1pyeT ROHTYPHHM rrpOl1SBOJI B (I) R C He06xo~oCTbID BhIóHpaoT na 
deCROHe"CIHOrO ceMeHcTBa ROHTypoB ~~~ oTpesoR npRMofi, coenHHnmmuR 
TO'tfiW a: li! jI; . IIoRa ae SaMeTl1M, lITO Tpe60BaHl1e TpaHOJIRIntOHHott illI 

Bapli!aHTHOCTli! (I) yxe HaKJI~BaeT orrpe~eJIeHHHe OrpaHH'tleHRn HS BhIOOp ROH
rypa C01!~ • A l1MeHHO, npa TpaHCJLfIIU1HX .z.--...z ~ a. , " ...ti ~ a 
ROHTYP ~x~ ~o~eH nepeMemaTbcR 6es ~e~pMauHH RaK n8JIOe EMeOTe co 
CBOHMH ROHe~MR TO~RaMl1. To eCTb no~pedyeM, "CIT06hI ~JIR JIr060R TOtnm 
Z.,.v~~) aa ROHType C1j BHrrOJIHHJIOCb 

Z~ (x~a.; J+ a..J -= z.r/'(.:t:~J).,t- ~ I (l) 

IIYCTb "~.( u~ /) rrapaxerp , onpe~eJI.R:ImUIfi rrOJIOXeHl1e TOtntH ZtI' (H) xa
 
ROHType ~~~ • Tor~a B COOTBeTCTBKH c (2)
 

Z/, (tt) =Z~ -I-/~ (:r-;j/" It)~ (3) 

rne v5t -HeROTOpaR: BeRTOpHaJI <PYHK:I:4WI, y~OBJIeTBOp.fIKIUaJI YOJIOBIDIM: 

~t'~(//' tJ) = tJ~ 

/~ (z-(/>' ./) == /r: eX)""" • 
(4) 

9' I)CBffsb KaJIH6pOBO"CIHOrO rrpOHSBOJIa c ROHTYPHHM 6HJIa I1CCJIe~OBaHa H8MH B
/IS;20/ 

21, 
t) 

BHa~aJIe paCCMOTpl1M a6eJIeB cJIy~afi2). SaITlilllieM (I) B Bl1~e cI>YH~
OHaJIbHOrO HHTerpaJIa 

CfZ.,)I/c) =P/J':, fJ$/1 etJ:fJI/~[>,; ~'IIJ (5) 

. 1-(:C)~Li!PZr/j?/(i!)JJI'Ç/)~ 

r)J.e$/l;ljAJ - <PYHKIUlOHaJI .netif't:Bk , a MephI ,$LJ6;t-J l1,fl)A HOpMI!
pOBaHH TaR, ~TO rrpR ~ ~ O BUp~eHl1e (5) BOCnpOl1SBO~T cB060~HYro 

<pyHR:IJ;HID I'pI1H.a. K9~KpeTH~ BH;n ICaJlli6pOBYJi1, oonepaauteãca B Mepe ,UA, B 
CHJIY RaJm6pOBO'ffioti I1HB8pIIaHTHocTR .If,JI.ff nac HecYIItecTB8H.. IIocJIe BhI
rrOJIHeHl1R B (5) HHTerp~pOBaHRR no <pepMl10HHHM nOAflM,. Ha~eM 

,r./J 0!1
C{z.,//C) =/cZ>A Ar-L:tt~~vfA-InJ , 

tktL/iJ -/ftJ 
(6) 

· &ljIJ;;XLA-!JC(x~jI /A)(JajJL;ip~vjjcl'(Z)~
 
C.z;y
 

rne ~LA] -: cB060~Hoe ,lleiíCTIrne aexropaoro nOJIR, a C/r-7/,I/)- lIJyHR
nRH rpl1Ha BO BHelliHeM noJIe A. 

'l1cnoJThsYR npsncraaaeaae .If,JI.ff Cfx,.lJ/II) B. BI1~e/22/ 

Gr:r~//J) = f/8.r -f-jA'(:x) 7'- ht-J I (1) 
00 ~ 

· t'PSexjJL- /b'(htZ-/O)J.ftS J(.x c! -"t/« sn». 
D ~ o 

·&)OI/hí!Jf}J -I(2!J/d)) -f- 0tíJ! ;;;r;jJ/I Y,Z!
-~J:; Br;J)J

11 )peHe6peraJI B (6) WsPMPIOHHUMl'I neTJI.ffJl.o'l1lf., a TaKJKe Õ.l'~ B (7») rroJIY11JlIM 

C(z-J/C) = /J;se -iS(htZ-/O)ft8e.-i~8tJ). 
o ~ 

f/ir ~~ - t'//.' cf Jcffrc/ -~P)'8{t!J~ 
cfJ;v(.z) o (8) 

2j~-~p~;;~n~;~;ROHTypa RH<pp'aRpaC~aR aCl1MIITOTHRa K11 cIIKHopHoro 
rrponaraTopa paCCM8TpHBaJIaCb B 72O,21i. 

3)MH HCrrOJThsyeM CTaH~apTHue, rrpH6~eHHR, c~paBe~Bue B RH<ppaRpacHoH
o6JIacTH. BaxHO nO~'tIepRHYTb, "CITO npl1 aTOM Ma He HapymaeM KaJIRÕpOBO'tI
HYD HHBapHaHTHOCTb nponaraTopa. 
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· é?a'/ Ijj.zj/M "IM .J'/(M) tf1J""i7(M/ 10):1Y(h)J/, 
J=-o 

rne .1.11{h/~=-- /~(h/)'';'Pf/J(h/-Z)~ 
c~ g (9)

yL~ /'!Ig~(t)J'(IV- ?z. 7'-~ t/ég~j). 
~~?(~~~) - nponaraTOp Ka~6poBo~oro no~ B npOHSBO~bHOfi Iffi
~6pOBRe, a Mepa ~H~OHa~bHoro HHTerpHpOBaHHH nB HOpMHpOB8H8 yc~o
BJIleM 

S' 
(Ia)P8 e;ejJ/- t '/b-8ti)J=./. 

:) ,S' 
Ilepenamea (8) B~e , 2' _/ ~811)
 

C(::r/ ~/C) = i ;;'5'e -~ff{;., -~():Ja8 e ~/~ / .
 
~. JP (lI) $' 

I/;?;,,,L m /t7-8A:~J/8)JJ'(.zcl-~h.8o-j). 
I ó' ~
 

. 6!tZ/JL;j/~fl/(.x///8)~
 
~ ~ ~ 
~ ~ ~ ~ 
tt'~//LV =.1oI.2'7~....""(z-Z),,L ~h/'1»""i'ftPt8á)Jfr(f~ 

c~ P.J (12) 

p~///6') =pr~pZ:oB""i7(ZL-Z..)"L fh,h-t 81J~{-. 
' ..Jz c~ c? /" o 

. $,<'07/.tPtLiá')Jlifi..) ,t. ,t/,,1.2' 'l'tttl)",,;,z2 <a: ,J-..tA saJj. 
v J~ .s: Cor; Q S J 

·8(1) ,t...Ih/oI,ZY8'tt)tlJ""ílL,z -~PI8(Z)-z=J. (13) 
() CoEJ J 

'lJB-iiaHHoipa60;;;~ ne 06CYIU(aeM aonpoo t CmISaHHHH co cnenmPlPIeClGlMH 
Q> KOHTypHHMH oc06eHHOCTRMH, BOSHHRammHMH B (13). 3TOMY 6Y;l4eT rrOcBHmeHa 

OT~~HaH CTaThff. 1 
;J "
 

l1cnOJIbSYíl napaaerpaaattan roxex KOHTypa Z",v(aJ B nane (3), He
TPy,TIJiO y6eiu'ITbcíl, xro rrpenceasaenae cPYHKI..J;ID! TpanaG(.z/)'/C)B Bl1)J;e 
(11) 06JI~aeT TpaHcJIRUHOHHOH MHBapMaHTHocTbID: 

G(,xt:/IC) = G(.z--J/C)~ 
(14)

/C(.z~//C) =;c(z-)I/C); 

f'J(.x/jI/C) = fJJ(X-~/C). 
B HMITY~CHOM npocTpaHcTBe M3 (11)-(13) c y'tieTOM (3) HaXO~M 

t:(I'/C) =//#e -/~/'L2_/(J;Pg e-J/ft.L8 '(tJ - .tl'gOJ! 

·í.p-I-/# ,J-;.e~4/.!/Já))J~ljj.zftJ(,t.kB(j»l 
IJ 05)

r;l4e ..I 

; (YI8) = jdtt /.1' ,?/?~. tt) tf7,/"""Í-.I(y; tt)J 
s: o f ~a 

.,t-..//~ /~""P /..!/oIt g (j)J.8 'tJ)~ (j6)
() J 

./ ./ 

ifJ(fJ/I3):: /dILJ paz ~.tv(~~ ILJ) ;}/;J{fl.,- a
4 

)
 

J (J (JPf ;Jaz

tJ CJ 

• óf)r/i? / ,/'(?;,. af.J - /(~ /L~J~ (17) 

$ f ~ / 

I- f M/h-L /J '(;/)~v+'P/,t'/~ g (j.JJ8~) ,<,!p~. 
CJ (7 f J.r.. "S' I) 

• í?E.I'(~·1L2 .h-$....PL/(~· u.J.,t- -!M'!/á)J!J7J)"t. 
9&f P .r' J f 

.,t-..Ih8'(J}ptt -;)/p('I';. a.J rf).I'~L- }'(p; a) -.&.Mgf/V, 
p P / 'i?U .J 

J"='!); tlt8(t)· (18) . 
B BHp8XeHHflX (15)-(18) BHllO~M C;l4BHr WYH~oaa~DHoro apryMeHTa, 

rro~ara.H 

(fS)g,/Ç!) = /!;t -I- tV.I'(lr) ~ .J = z;-. S. 
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/\ 
:H npeaeõperaa B rrOJIY'tIeHHIlX R3 (16) II (17) BHpalltemIHX )J)Iff,.t' II ffJ 
rrepeMeHHoli úJ/"('tr) , nOJIYtllIM j 

tJ-(r>/C) ~./ !i,-./~ ~'%(~z_ ;nz+ /p.J /; -,t;,S'pP-4?(--~ 
JU# v JCRJú/ ~ () . Jy'(~)=JPt!«//:)/~Z.,N/1~{z§1 

r.n;e Jy'L~",~,PJ - BH.J'IDCOHOBCmH oneparop 

(23) 

~ 

"L~~~ 
p ~ , 

~ /~/C(~$;P)J~/Lj/jtJP~;P.JJ~ 
~YPbe-06pa3 (22) B lIH~paKpacHoM 

MeTo.n;a rrepeBana. OCHOBROH B~a.n; 
rrpe.n;e~e MoxeT 6IlTb Ha~eH c rrOMOmbID 
orrpe.n;e~eTcR rrepeBanbHOn.TO~oft ~~~ 

r.n;e 
/1 

/C(';S',P.J 

./ 

= p"/~OlJr,#?L':;/ff~{..t'-Õ)J 
o 

= l: rp./

('.1: -;;t.J~ ;/ ~~ ;SV= tJ. 

y.n;o~eTBOpRromeH COOTHomeHHID 

B pe3Y~TaTe lI3 (22) rro~~ B Koop~HaTHoM 

(24) 

rrpocTpaHcTBe 

=r~Z~~p(~). (20) 
G(z/(c.J~ <tJ/IV(/;-,/)/tJ>GD(r~)~ (25) 

/';J-l'$1' .I ..I 
tJJ(,!$'jJ) ==- pt/;tJtltlz 1J/~ (..t,s"~ tL~) ~.I'y&$'~ tlz) . 

rne Co~;/) cB06o.n;HaR ~YHKqWI rp~IHa. 
OTMeTHM, 'tITO ~oPMY~a (2~) HBnffeTCH TO~On B Mo.n;e~ Eno~a- HOp.n;ClIRa 

() p ~11;1 .L.I t)Ja.z /25/, KOTopaa, ~K lI3BeCTHo, BocnpolI~Bo.n;uT 8~eKTpo~aMRKY B lIHWpa

.tf)~p fI'~~~ /Lj) - /(,t~/,~ (LL)J.f j/h ftlZ12. (,ts'fJ 
j a 01' 

. ~/?L~ff,P(zJ; - ?J;)J.,J-ptt p7/.t'&f~ IL) J;zrr;tS'~ 
o ç;p j a L (.ti) 

'~rI'í1Lj'(~f/-?, t'L.J ~ ~S'~t'l-lF)J ~ /#zr(~~/' par
() p . 

p7/Yt2'..f"~ #.2 , t?J/PL-j'(:t,5"'~ a)-,/f,P(.L-zrJJ =

zpacnoã oo~acTlI::> • . 
BHllierrplIBe.n;eHHHH aHa~3 lIH~paKpacHoro rroBe.n;eHHn CIIlIHOpHOli ~HR

UHH I~HHa HOClIT B .n;ocTaTO'tlHOH CTerreHH cTporHH xapaKTep. no RpaRHen 
Mepe Bce c.n;e~aHHHe rrpHÓ~eHRH MOryT 6HTb B "rrplIHUHne lIcc~e.n;OBaHH Ha 
~3RqeCKOM ypoBne cTporocTlI. K co~eHlIro,TaKoe paccMoTpeHne nORa He 
y~aeTCR rrpoBecTH B Hea6e~eBOM c~qae, r.n;e rrpHXo.n;HTCR HcnO~30BaTb 

60~ee 8BpHCTR'tIeCKHH no.n;xo.n;. n09TOMY, 'tIT06H c.n;e~aTb nepexo.n; K Hea6e
~eBOa TeoplIH bo~ee rro~e.n;OBaTe~HHM H yoe.n;nTe~HHM~~e~eco06pa3HO an

o 
SaMRHYTIDt ROHTyp ;-:'",,2s'P zaoõpazea na pHcYHKe I. OH coe-

TOET }IS nCXO,IJ;Horo KOHTypa lIHTerplIpoB8Hl1!H el~ .IJ'P I coenaaannero 
TO'tffiPI tJ :H LS"I' II OTpe3Ka rrp.fIMOH , coenaaannero TOqJW ,/~,P II (J. 

C~emreT OTMeTIdTb, 'tITO B ClI~ TpancJr.ftnHOHHOi mrnaplfaUTHOCTH ROHTyp 
.~,~~,P MO~O rrepeMem2Tb RaR ~e~oe, des W3MeHeHKH peaYnDTa

25P 

Puc.1 

;9a ;J 
= X /J?;;; pI~L óf)~p (Z~  Z,l.)' 

f't,~I$1' r,~z.t,P 

pOÓlIPOBaTb lIcrro~3yeMHH MeTO.n; Ha y~e lI3y'tIeHHOM aÓe~eBOM c~qae. 

Ey.n;eM HCXO.n;HTb lI3 BHTeKaxmero M3 (6-) R (7) KoprrycKYJIHPHoro rrpe.n;
CTaBneHRff ~ KM ~epMlIOHHOrO nponaraTopa 

G(.r,//C) =pA e - /,r',f••O'/er/"1" ~-1 J Ml'AJlií' 
~,,-;n / tf 

~!,.I/'/4(IV/Jf/;;;,"-r- hZ -I-,I-f(.z)J'/;Zjo?J2 ,gll'jJL~' 
':t , e () erro) =~ ·#r.,41k)J~~L-L/~ (j',t 2 ,Z,,"&1) =1' (26) 

1;., ~" :;J Z..., -rm -" 6;).;7 p1~ 4,1'JJ. 

'i' 

TO~. EcJm rrpeaeopexs B (1~) B lIH!f>paRpacHOM npenexe BMa.n;OM <lJYHKlU!H 
,K(:!S".fJ) ,co.n;ep2ltameH r -MaTpillJ.Y ~ G.B.H:~aHliYID co CmrnOBJlMK a<P

!f>eRT2MlI, TO c y'tieTOM (21) ,IT.JIH WYHmnm l'pIDIa (19) rrO~qRM 
, 00 

C (P/C) = i (fJ~m) p~ ~/ t's'(,DZ_~2~~'t?) 6(O/h//,r;J.I~pJ/O>? 
o (22) l 5J~HOH crrocoO BHBo.n;a COOTHOmeHRH (25) Ó~ paCCMOTpeH HaMa paRee B pa

óOTel24/ 

~YHKURoHanbHoe RHTerpHpOBaHKe B (26) ocymecT~eTcH no BCeM rryTRM
Jíx , coe,Il;HH.RJlJIllIM rrpOCTpaHCTBeHHO-BpeMeHHIle TO'tffilI:X 11 tf . IIe

,, . 6 7" ."
 



peITHllieM (26) B REHO Ka~ÓPOBO~o-RHBapllaHTHoM ~e H npeHeOpe~eM~RaR 

li paHee,Wepr~OHHnmU1 rreT~ H CrrllHOBHMM 8~eRTaMM. B pe3Y~nTaTe rro~

qff.M 

C(p!,//C) ='pA -,P/f/j>',/wA(Jv)] &:r/I-/$.LA.ij. 
;;. C\::> 

'I/~: ." In .",/ IJ(~{JJJ. <p~fiZ l?aJ7J;j:fdzA(Z)J. 
, Z--	 o Z (1:') =. se th .x L 

r L / •.e ) 7 z /0) = " '/eajJL ~-jtIJ (Z/, ~ ;n'V-I ~ (' cJ (.2:;)
 
/1 o
 

rne g~(j) Ra~OpOBOqI-IO-MHBapMaHTHoe aexropnce rto.ne
 

(28)8rJ1(:z1/) =//1' (x) -;t- 'Ji}.I' j;z i?//jJ (~)/ 
- (7,z Co
 

a ROHTYP ~x 1130ópa~eH Ha plcYHRe 2.
 

Puc.2 x~~=:rtyX 
.1J.JJJI IÍOJI,ylieID1ff J4t1C1>paRpacHoti: aCRMIlTOTRIm nponararopa 3aae 'l'RM, TI'O 

OCHOBHOí1: BRJIa.n; B IDieppaRpaCHOJol npeaeae B ~HRUHOH.a~nlnrn HHTerpaJI rro rry_ 
THM B (2?) .n;aIOT npIDIo.mmeIDIHe rpaezropaa b ,2o~ 3TO csaaaao c 
6o.nnllJOH BeJmqntto:t1 KJIaCClJ1IeCKOrO ,lleiCTBBSI 

r 

· 5=jh Li;." m~ (29) 
() 

B (27), 'tiTO naer B03NOeOCT:D o:o;emm ~OH8JThIWrO BHTerp8JIa no ,JoIe
TOlJS nepesana. CTaIlHOHapHoi rpaexropaea npB aTOU, OqeBR,!(HO/ JIBJ.Tj{eTCR: 
IIpRM8.fI, coenaasnnaa ,TO'tIlGl J- 11: 3: •	 ' 

TaImll oopaaou, M3, (~7), npsaeõperaa, RaR li panee CrnrnOB.I:iMH a@leK
./

TaMM, nOJJ:Y1JHll 

()(z,,//CJ=P/I &:r//-;$fAJ-f 'Í:?r/VA(Ir/Y. 
00	 I Z"'r~ 

.r:i'.., .". ~) t;;~pc ~/JI"-jh (;f; -/- /n')J== I,'.
o. 

() z('Z'"), =.z 'o (3D)9' 

'1	 z(ó) tf 
=<Ô/h/LílrtlJ/CJ> Cc (XcJ), .rl 

MTaK , MH npHXO.IJ;KM R COOTHOilleHHID (25) Ha OCHOBe RoprrycRY~pHoro 

rrpe.n;cTa~eHRfl (26) ~ wepMHOHHOrO rrporraraTopa~R He Hcrro~3yeM rrpH 
STOM OÓH~O rrpRMeHHeMaft rrepexo.n; K RMllY~nCHOMY rrpOCTpaHCTBY. 

B Heaóe~eBOM c~qae rrpe.n;CTa~eHRe ~ WepMHOHHOH WYHKUHH rpliHa 
BO BHeillHeM rro~e HHra-MH~ca OHRO rrO~qeHO B (27) H B yrrpo~eHHOM B~e 

B rrpKHeópeEeHHH OllHHOM !CSapROB HcnO~n30BaHO B (28). C yqeTOM STHX 
paooT B rrpeHeOpe~eHRlI CllHHOM !tE8pROB H KBapKOBHMM rreT~ nO~qnM, 

~TO lIHwpaRpaCHHH rrpe.n;e~ RBapROBOro rrporr8raTopa ~~~~/C~ Mo~eT 
ÓHTn rrpe.n;CTa~eH B BH,U~, aHa~OfiI'lHOM (27)~ OTRy.n;8, rrpe.n;rrOJIaraR: ~OMM
HaHTHOCT:D rrpJll~OAHHellHHX rryTeR/rrO~qRM MB HeaOe~eBOM c~~ae WOPMY~, 

aHaJIOI'K'lHY» (25). 

3aRJIlOqeIDIe 

MTaR, BWllerrpRBe.n;eHHHft aH~3 rrORa3HBaeT, qTO OT~qne rrOBe.n;eHRff 
EM wepMHOHHOrO rrponaraTopa (I) B HHwpaRpacHoM oó~acT:a OT CBoóo.n;Horo 
orrpe.n;enaeTCR: MY~THrr~ImTHBHHM ~RTOpOM, paBHHM BaI~YMHoMY cpe~eMY 

OT B~COHOBCRoro onepaTopa co crreUH~'lHHM KOHTYPOM, oopa30BaHHHM RC
XO.IJ;HHM ROHTypOM B nporraraTope (21) :a OTpe3KOM rrpHMoti: , coe~el 

TOqRH ~ H ~ • 3TOT waKTOp 8RKYNY~yeT Bcm saBHCRMOCTn OT ROHTypa 
RCXO.n;HOti: WYH~ Tp11:Ha. TaKHM oopa30M, H3y~eHHe KHwpaRpaCHoro rrOBe.n;e
HRff WepMMOHHoro rrponaraTopa TeCHHM oopaSOM cBH3aHO c rrOBe.n;eHHeMBMnb
CQHOBCKOH neT~ c ROHWRryp~eH ROHTypa, R30opaxeHHoft na pRc.I. 
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TEMATHqECKHE KATErOPHH nYBnHKAQHR 

OB~E~HHEHHOrO HHCTHTYTA ~EPHWX 

HCCRE~OBAHHR 

H~eKc TeMaTHKB 

1. 3KcnepHMeHT8nbH8ft ~H3HK8 BWCOKHX 3HeprHH 

2. TeopeTH4eCK8ft ~H3HKa BWCOKHX 3HeprHH 

3. 3KcnepHMeHTanbH8ft HeHTPOHHaft ~H3HK8 

4. TeopeTH4ecKaR ~H3HKa HH3KHX 3HeprHH 

5. HaTeMaTHKa 

6. ~AepHaR cneKTpOcKOnHR H paAHOXHMHR 

7, ~H3HK8 TR*enWX HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

10. AaToMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbHWX 
A8HHWX 

11. BW4HCnHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMHR 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAOB8HHft TaepAWX Ten H *HAKOCTeH 
RAepHWMH MeTOA8MH 

15. 3KcnepHMeHTanbHaR ~H3HKa RAePHWX peaK~HH 
npH HH3KHX 3HeprHRX 

16. ao3HMeTpHR H ~H3HK8 38~HTW 

17. TeopHR KOHAeHCHPOB8HHOrO COCTORHHR 

18. HcnonbsoaaHHe pe3ynbTaToa H MeTOAOB 
~YHAaMeHTanbHWX ~H3H4eCKHX HCCneAOB8HHH 
B CMe*HWX o6naCTRX H8YKH H TeXHHKH 

19. 6H~H3HK8 

I, 

CHcaKnH A.H. H gp. 
KanH6posoqHo-HHBapHaHTHhlH noAXOA 
H HH~paKpacHoe noBeAeHHe cnHHopHoro 
nponaraTopa 

P2-87-479 

HsyqaeTCH HH~paKpacHoe nosegeHHe KanH6posoqHo-HHBapHaHT 
Horo cnHHopHoro nponaraTopa. ~oKasaHa ~aKTOPHsa~HH HH~pa
KpacHhlX OC06eHHOCTeH B BHge MHOXHTenH, HMew~ero ~OPMY 
BRnbCOHOBCKOH neTnH OT MegneHHO MeHHID~eHCH KOMDOHeHTbl 
gneKTPOMarHHTHoro nona H cogep~~ero scm saBHCHMOCTb OT 
KOHTypa HCXOgHOH ~YHK~HH rpHHa, 

Pa6oTa BbmonHeHa B ITa6opaTopHH TeopeTHqecKoH ~H3HKH 
mum. 

fipenpHHT 061>eAHHeHHOrO HHCTmyTa .IIAepHhiX HccneAOB8HHH. ,ZJ;y6Ha 1987 

llepesog T.n.~yM6paHc 

Sisakyan A.N. et al. 
Gange-Invariant Approach and Infrared 
Behaviour of Spinor Propagator 

P2-87-479 

Infrared behaviour of an gauge-invariant spinor propa
gator is studied. It is proved that infrared singularities 
of such a propagator can be factorized out in a form of 
the Wilson loop that contains only slowly varying compo
nent of an electromagnetic field and accumulates all the 
dependence on the form of the path of the initial Green 
function. 

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