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IIpoelJieMbl, cMaaHHble c yqeToM ro~acc KBapKoB n JrerrToHon n 

KBaHTOBO}i XpQI,!O,Il;llHal\!HKe 1 Oelbi'IHbiX H cyrrepC¥TI.1M8Tp>I'IllbiX TeopH.ilX 

ClOJiblliOro Oel'be,Il;llH8HIDI 1 11pMBJieKaJOT BCe ClOJiblll88 BHJIII.'!aHH8. Jlopo-
/1/ /~/ 

rOBble siJx_.(ieKTli • MaCChi JierKHX KB80!m;-, BP 7U~<nmA rvr-

- /3/ 
HOllieHIDI m~o/ 

/m'l: B paMKax TeopMii ClOJibrnoro oO'be)U!HeHiDi .r 

T .,11;. Oell:l'IHO JIICCJie.lzyJOTCJI C HCITOJib30BaHHeM peHOpMrpymiODbiX ;,re-

T0,1l;OB /
4/ • IIpMMeHeHJII8 Jl8HOpMrpyrrl1l:l B STJIIX CJ!ytiruiX TpeelyeT 

3HaHIDI aHOMaJ!bHl:lX paaMepHOCT8H Mace ~pMMOHOB. 

XapaKTepHoil: ocoeleHHOCT:OID y-qeTa MaccoBl:lX s~KTOB HBnRIDT

CJI OOJI:OlliJile BKJla,ll;l:l BHClliJIIX ITOp.ii,li;KOB T80pllli B03MYJ!18HHil:. HarrpJII!v!ep, 

W!H OTHOilleHIDI mym"t: / 3/ .n;ByxiTeTJieBl:l8 11011paBKM COCTD.BJIJI-

IDT 20 % OT JIJII.n;HPYI0018ro BKJia,ll;a. B pru.max S U ( 5)- TeopHH ClOJI:o

lliOro Oel'be,li;JIIHeHIDI Ha OCHOB8 y'!eTa ,li;ByxrreTJieBl:lX ITOITpaBOK Cll:l-

JIO C,ll;eJiaHO 3aKJIID'IeHJII8 1 'ITO 'IHCJIO COPTOB I<BapKOB He 1.10 :eT rrpe

BHlliaT:O IUeCTM /
3
/ • 0.TUWI18TJieBoe 11pH6JIIDKeHMe ,ll;aBaJIO MeHee )!{8CTI<H8 

orpaHH'I8HIDI - MeH:Ollie BOCbMJII. CJ!e,n;ylOIJ.tMe 11pMMJil:)!{8HIDI: Tp8XII8TJI8-
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BOe H BWile, MOrYT Ta.Rlle ITpHBeCTH K KS148H8HHI) aToft rpamm;H. 

Mx BRnDqeHHe npHBO~T K 60Hee CHHbHOft saBHCHMOCTH peHO~ 

rpynnoBHX !PYH~ oT qzCJia COPTOB KBapKoB. OHo mco~ JIKHe:ltHo 

B o~o- H .IOJyxiieTJieBHe nonpaBKH, a B TpexneTJieB!ie - KBa,lU)aT:I{q

Ho. HsMeHeHHe npe.n:cxasliBaeMoro Teopzeit qzCJia KBapKoB, noCJie 

,n;o6aBJI6Hml BliCUIHX ITOpsr.n:KOB, MOJKeT CKaSaTbC.II Ha OITHCaHHH ue

JIOro ps.n:a xapaKTepHCTHK paSJI~IiX ~s:l{qeCKHX npoueccoB. 

B .D:aHHOI pa6oTe npHBO.n;HTCH pesyJibTaTH BJiq:I{CJI6Hml B TpexneT

JI6BOM npH6JIHEeHHH aHOMaJibHHX pasMepHOCTeft MaCC qepMKOHOB, 

BSaHMo,n;eftcTBYI<Jl(HX C SIHr-MHHJICOBCKHMK ITOJIHMK, 

~arpaHXRaH paccMaTpHBaeMOI TeopHH KMeeT BH.D: 

~=-.Lra ra _I r:J na)2 a -a~ « 1rabc-« nh.., c 
4 (7"" (71' " .20c' r '?t .nl' - r 2 ur P + 9r P .nr c;. ~ + 

L _, " e I 
+-l z... '{, J) ,,r_ - L m ""J7r_ 1 1,rl 

~-, L r, eTi .,, , 
c- l•l 

G. a - "J ..1/.Q. ':) Jl.fZ rabl:. Jl..bJ/c ,.,, - o,. , - a.. .. f o . • .. 
I (/1 / ~ , 

I :1 t . Ra e II ~ ¥j =OJ< lft -L9 ij 1fj ~ • 

S.n;ecb 2a - rocTOBcKHe nOJISI, o< - KaJIH6poBo'IHHil rrapa

MeTp, fa be- rroJIHOCTbiO aHTKCHMMeTp~He CTPYKTYPHHe KOHCTaH

Tii KaJIK6poBO~oii rpyrrnH G . HH,neKcH qiepMKoHHoro IICJIH 1fi1 

o6osHaT.J:am UBeT ( i) K copT qepMKoHa ( l) • MaTpHI.\bl R ct 

y,n;oBJieTBOPHIOT CJie~ COOTHOill6HKSIM: 

[Ra, Rb}_ =if abe Rc ~ factl.f-bcci=Coab 
' 

Ra Rtt = Cr I, tr (Ra pb):::: i g-ab. 

2 

B qaCTHOCTH, WI.fl KaJIH6poBO~ol rpynii!l SU(N) 

Blie HHBapHaHTH C , C,. H t. IPYH,n;SMeHT8JibHOro 

KOBOro) npe.n;cTaBJieHHII ITpmmMai)T sHaqeHml 

C.ell Nz-1 1 
CF=~ "t=2• 

rpym:ro

(KBap-

B pa6oTe ,HCITOJibSOBSH!i pasMepHM peryJISIPHBar:tHH K cxeMa 

MHHJIMaJibHHX BHUTarurit T'XoO\l)Ta / 5/. KOHCTaHTH peHOpMHpoB

KH Zr , CBHSHBB.D!!He peHO.PMHpoBaHHHe H HepeHo.PMHpoBaHHHe 

@rHKltlm I'pHHa: 

!;_ ('~: ,h, m,o()=Rim Zr(f:~h,o()r(G~h8 ) ms,ot
8
,e), r c.-o 

B STOI CXeMe ~JJT BM,I( -
( 

1 h ) ~ (II) I Zr &• , o( = f + L C'r (h_ot) Ev , 
Y=l 

T. e. B Zr BKJI!OqaJJTCH TCJibKO nOJIIOca rro c , T'."":"' F' = 4~ n 
n- pasMepHOCTb npocTpaHCTBa-BpeMeHH, h: 85{~)2 , fl

peHO.PMHpoBO~ napaMeTp C pasMepHOCTbiO MaCC!i, "ThJIHI" 

sapsr.n: h8 CBHsaH c peHopr.mpoBaHHHM h qepes npoHsBe.n;e.HHe 

COOTB6TCTBYJIIIHX KOHCTaHT peHopr.mpOBKK, Htm60Hee y,n;o6HHI Bli-

6op, C TO~ SpeHml BHUCJieHHI: 

h e I "'.:z _, ""-2 e ~ Ooi)O,)J 
s = r/f~J " z, Z 3 z., = r,~> [h + f;; c-v . 

~6Cb l, - KOHCTaHTa peHOpMHpoBKH BepiiJHHH rocT-roCT-rJIJOOH, 

a Za H ~ - KOHCTaHTH peHO.PMHPOBKH o6paTHOro rJIJOOHHoro 

H o6paTHOro rocTOBCKOro nponaraTopoB COOTB6TCTB6HHO, "I'oJIHe" 

napaMeTPJi m8 H ot a cBSisaHH c peHo pMHpoBaHHHMH CJie.n;yJa.qHM 

o6pasoM: 
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Z 
oo Jl(V) 

m s = 111 tn - m [i + if a .... r})] , 

00 d(ll) 
o/

8 
= Z.3o< = o( [1+ L (h,ot)} 

11=1 J:Y • (I) 

r,JJ;e Zm - KOHCTBHTa peHopMHpOBKH MaCCH. KaK rroKasaHo J6/ 
' 

CY(">(hJ H &c"1rhJ He saBHOJlT oT o( , '!To .n;aeT 

B03MO~OCTb pa6oTaTb B HaH6onee IIpoCTOH ~ B~cneHH! Ka

JIH6poBKe. 

YpaBHeHHe peHopMrpyrriiH B cxeMe T'XooqiTa ~ iPYHronni 
r(Q:l ,_ ) /5,7/. 

rpHHa Ill ? , n, /?1, o( HMeeT BH,ll; • 

Jali.. _P,(/,)ailh_[-J+Y,tlrJ}n/ -brlui.)o(L -
f (J()il r u· om ' (Jo< 

• ] (Ql h (2) 
- y,. (h. ot) r r;, -::. , , m . o1). = o . 

v• - .. f-. 

3.n;ecb 

z ?h I . 
A(h} =t ~ /, "' ot - <PHICC. r r:tr 8, 6• 8 I 

z iNn'm/ • 
Yw,(h) =k ~ h m ol _ <1>11/cc. 01 /" r1 /' 8 , B, B r 

'j(l,,ol) =fz Jfnolf , 
(J Nz /;,. ms o( - <f" K c. I. ~~ , s 

'/rfb,ot) = -!2 ~lnZr 
() /l:t 

lliJHKI.zyiH f3 (h) , {m (h) , tJ( h,ol) H dr ( h, ot) MOrYT 

6HTb BHpameHH 'Iepes Koa~eHTH npR ~c B paSJioseHHHX 

~ COOTBeTCTB~ KOHCTaHT peHOpMHpOBKH ~ 

4 

prh) =(h k -1)a(l'r/JJ=n!t?j;rh,c(J-!3 (1J,o(}-2~fh.ct')]= 

= -~.1. h,z- flf! h 3-fd .3 h 4_ . " 

I'm (It}==/, a::nrf,) = - dt h- p hz- i3 h 3_ •.• , 
8d(t) 

orh,otJ== h - = 'Y3 rh,ot) 
(Jh o< ' 

rr rh. o(J = h a~.(l) (h. ol J ~ 
"-

(3) 

r.n;e ;y, - aHOMaJibHM pa3IVtepHOCTb BepJJIHHll rocT-roCT-rJIJOOH, a 

"" 
03 H Jl3 - aHOMaJibHlle paSMepHOCTH rJIJOOHHOro H roCTOBCKOro 

rrporraraTOpoB COOTB8TCTB8HHO. KoaqxJlliltlieHTI:l I! pH IIQniOCax ~y (V~.2) 

B KOHCTaHTax peHOp!'.!HpOBKH JierKO BHpa3HTb '!8pe3 K03<PllHr.zy!9HTbl 

IIPH L. /5 '7 I: 
t£Y-I 

{ 8(/,)d.. -t ~(J,ot)o(Q_ +i'rfh,ol) jc(v)(J,,o()=-h_~ ccv .. ,h,o{), 
r oh (J' ' Jt>( un 

{¥mf/,) + f(l.)~ J gcv(/,) =h};, !(V+O(h). 

3TH COOTHOillSHER 6anH HCIIGnb80BaHI:l ~ '!aCTH'IHOH IIpoBep

lW pac'!eToB. 

UeJib .n;aHHoH pa6oTH - Bll'!HcneHHe TpexrreTJieBoro Koa~

r.zyreHTa B /'"' (h) • ,14ByxrreTJieBoe rrpH6JmliteHHe d"' { /,) 6ano 

Bll'IHMSHO B pa6oTax /B/. .I\liJI HaxO~eHER fn, (/t) y,n;o6HO 

BOCIIGnb30BaTbCR paBeHCTBOM dm (/.)=::-de(/,, o( )+ rrf~ (/,, ol) • 

BUTS~ RS CBRSH 

Z117 ;:- Zr:p'l' Z/ , 
r.n;e 

1'1f~(J.,ot)=-ri;2!!,z(ji!fha,ms,cte -'f'"Kc.' 
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a z,'P - KOBOTBH'ra peBOpMJtpoBKH ,ItByxTotJ:e'lHOI WYH.ta:tml !PH

sa t,IJep.mosa CO BOTSBKOI ~{j'J f/r;'J , T,e, 

( fl'txJ (/ltDJJtljfiirgJ(jl(jJ). 
BoCIIOJI:&SOBaBIDHC:& MeTO,ItOM, ITpl!!Be,IteHHJiM B pa6oTe /S/, 

Z r; '/1 ll Z:, dy,IteM HOI<aT:& B ;mme 

z iji If = {- K R. I ~'{/ I 

Zll_, = 1-KR' r;. 
S,Itec:& K - onepaTop,ymrqTmranqd peryJUipmre ITO e CJiaraeMiie t 

K 2 Gvc"" == 2 &IJ c.v, 
IJ 11<0 

a R: sTo R. - onep~ cxeMii MHHHMaJil>HiiX Bl:l'mTamtlt des ITOCJie.rt

Hero BwmTaHHJI, npm.reHeHHaa: K WYH.ta:tml !PHHa r t T.e. 

R. = (1- K)R.'. 

v n' . 
" - K "·- orre~ ITpRMeHRIOTOJI K ,ItHai'paMMaM BH,IJ;a 

r;: --.--, 

~y;: ~ ' 
r,Ite ~ OOOTBBTOTByeT BCTSBKe J Cf(V)(j/(v)dv 

PaOOIOOTPRM BIM!CJieHHe BHJia,Ita B Z Cf (/J O,ItHOH HS Tpex-

ITBTJieBIDC ,ItHarpaMM. HarrpHMep, 

& 
R.,' sTol ,ItHarpaMM!l c yqeToM KOM6mtaTopHoro MHOJKHTBJUI H 

OOOTBeTCTB~ el ROHTpqneHOB CXeMaTRtJ:BOKH MOXHO ITpe,ItOTSBHTb 

B mme 

6 

R' e ~ ~ c .d;;;,., -.i'(KR:A.~ -.i'fKRA) A , 
.e·A_ =A-rKR~)A 

KR'A =KA. 
B peayJI:&TaTe, no.rtcTaBJIJIJI sHatJ:eHH.R: cooTBeTCTByniiHX K R' , 

,ItByx- R O,ItHOITeTJieBIDC ,ItRarpaMM, ITOJI]tJ:aeM 

K R. h =(13 + ?O + 142? _ ~ ;.(3Jjc Cil i&.. -f£) 3£<1 I,Z~ ~e ~ F -

_ f- .JS _ 19 _ i! 31 j l 
4t 3 ~E~ t6e CF C -

- {~ + 29!1 + 2!.§_ 11?;.(312,. Cl _ 
"f£.1 W 8E i~ ?"' 'JC..F -

-{'3 c<'3 55t ~r3>J z 
- 4£3- 24til + 48£ + £ CF c . 

:Ou'Ulw!tlW1e Bcex ,ItRarpaMM ITpoBO,ItWIOC:& Ha SBM CDC-6500 

C ITOIOOIJil>X) CHCTeMii aHaJIRTlf'Ie CIGJX ITpe06 pasoBBJildt S C H 0 0 N-

SC HIP /IO/. ~ ITpocTOTli pactJ:eToB 6Wia RCITOJI:&SOBaHa 

Z -1 
t,IJeitHMaHOBC.KaJl Ra1UI6poBI<a ( ol = I) • BK1la,It B 2 R Zip 'II 

CYMM!i ,ItH8rpaMM 0 O,ItHO- ll ,ItByxiieTJieBw.m BOTSBKaMR, BHJia,It 

~0PliSOB8.HllliX R BHJia,It OYMM!l BOeX OOTaJI:&HiiX ,ItHarpaMM ITpl!!Be

,IteHJi ITO OT,IteJI:&HOOTH B ITpHJIOJJteHlm:, C yqeTOM TpexneTJIBBO-

ro npH6JnmeHHJI 

zil-'= I+ hfF +h
2
cF !~ (~F -c)+ f('/c- lf-~ cF)} -

-&{-lea+ w+ cc -ft] E3 4 3 F 6 -

-~{'rca- "¥ct-f + Jt2r ~ ccF + fcFt: I+ !ct}-

- CFf
130

' ctf+ 1~ 3 cc -4ccF'>r3)-~ C2+ ~c~>r3'-Y toa 12 F t 43.e ~ ~ 'J 

_ RO tilfl- C. f·j- fi j 
,?? F 2 ' 
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Z == 1- 3C,..h + hzc {i. (!!. C -.cl·f + !l C,..) + -f(- 9?[' + §. t.{
m f. F f..Z i!_ t? c (i! 3 

_J.c )}+h3CFf88Ct{-33CC- IZIC~- ~t~fi!.+ 
4 F El 9 z F 9 .!J 

+ s c,.. t r - ~ c; j + 

+ h
3

c,..1_ -484 elf+ .313 cc +- 16'?9 C2.+ 4o tz1z_ gJc t-f +icl.J~ 
C:.Z i!? fZ != 5~ .<?? 3 F 4 F 

f _f r; f SSG Clf 4 3 CC _ 114/3 cz + 140 t.{.t + 1..9_ C t{ _ 
~ <-F 8 f + ~ F 3.24 81 .3 F 

_43cz}+ 
ii! F 

+ f ~l3) ·I& c,..t f (C- c,..). 

llcrroJih3YJI (I) n ( 3), TIOJJy'!aeM 

im (;,)= -.3c,..;, + [- "6":' c + !..!! t ·(- il.. c )c h'' + 
.3 i! F F 

+{~cf.[+ IZ9l'C _ lf4t3Cz+ 14ot.zf.z+ 4CC t{-
Z? 4 F 108 .2? F 

_ t~9c,...z]eFh 3 ~4a~r3Jc,..t-rrc-cF)¢t3)~ 

oz.f!t,t)=-cFh-t hz[''~C-2t(-J!..C J-~-cPf'3tJtCLf 143 
F .e e F ,.. .36 + T cc" -

-IZC{'F ~(3)- 10~~!3 C"+- !§. cz>(.J)- ,eo izfz-.3C i·f- ;}_ C<lj 
i! r 9 F ~ F • 

Ha ypoBHe .n;Byx rreTeJio pesyJioTaT coBIIa,n;aeT c /B/. B 

OTJUI'III8 OT f3 - cpJHKLUm, Tp8XII8TJI8BOe ~pnOJIHJK8Hl'!e Mil O"' 
co.n;ep;KHT .n;seTa- WYHKIUIIO I'HMa.Jm ?(3)= j!; is . Kosqxp:I!IJ;IICJIT 

rrpH c,.. t~ f 2 coBrra,n;aeT c rrpe,n;c.KasaHlfelll padoTH /II/. .4Jm 

KBaHTOBOR Xp0MO,IJ;IDiaMHKll ( KaJIH6 poBO'IHM rpyrrrra S U (.3) 

C=3~C,..= 4j3 't == lfc?.J HMeelll 

(4) 

'f,_{h),=-4h-(20Z_ 20/)J/-er~?_ Zii!1Gf_l..:l.§fit.)h 3+ 1&0(>-fJ)// 
L .3 .9 3 i?r 8/ 3 't- , 

8 

~J 
' 

f 

Y. (h J.)=- ih -h.:J(!JJ' + 1.f)+h3(_Z'I941 +~r>(J)+ 1253f _ ii!Of2) 
D~ ' .3 J J 3 G " ?" 18 i?'f • 

ITpime,n;eM TaiOKe Bblpa.JKelll:le ,1T,1UI f3 (h) /12/. 

flhl= 112(-n+ ff)+hY-Io2+ ~sf)-+ h4(- 2~s7+ s~i3 f- 3s~5 rz) . 

H3 ( 4) JierKo IIOJiy-qHTh "tz H a,., Mil KBaHTOBOR 3JI8KTpo-

.n;mrallmKH, rroJIOlKHB C == 0 , CF "' I , t · f ==I 

r,JhJ=-3/, + f-J,i!_ r;;h 3-4a?t3Jh 3, 

02(},) = -h + .J hz - IZI p• 
i! 18 • 

Peruemm peHopMrpyrrrroBUX ypaBHeHl'!it (2) .!: cxe111e T •Xoo@-

Ta BHpaJKaiOTcJI qepes s<Ix!JeKTl!BHHe rrapaMeTpbl h , i?1 , ;;z 
orrpe,ll;eJI8HHble Cl!CT8MOH: 

a' d h _ p, r T. ) r· d(O);.z) - r . . . 

E.i! den iii,- = v riJ- I 
r d ( g_z ) 0 "'i • 

/"' 

az 
!<' 

Jt,;j 
J{QZ) 

r 
f;",/ -:) 

= {j(lt,c(./. 

PerueJ-rne MJI h (L) rrpl!Be.n;eHo B pa6oTe /I2/: 

hCLJ = ..!_ _ .13_ ttL.,. /!_.l(tn~L -&,0 
f3·L !·3 e f/ u + 

+ f3P,- P·: - & !n 3
L + §. E t,/L -3!3,fzb+2J31 t.L 0( I) 

f, 5 L 3 f/ 7 2 f/ L" +- !•., l¥ -t ['t . 

3.n;ec:r:, L= ln-j/ = st~x) +ln ?" . Ilp01-!3BO.l!hH8JI KOHCTaHTa HHTer-

PllPOBaJlll.fl Bh!6paHa TUK, '!TOOI:.I COKpaTl1JICJI 'IJ!el! 1/L 4 B pa3JIOJKe-

mm MJI h(L) • 

Pewemre .IT.'IJI iii; nMeeT BII,Il; 

-II· 
ffi/L) = ffl{.L) f. {1 + .!..( lz _ f3zd-) _ /!_lt. ~L 1 { 

L f•z f•3 fi' L + Zf," [2 -zp.~p_, 'f, k + 

9 



+ p/ pf K, -p,3 /33 (, - c p, f3} 7f,z + 3 p,z ~ o,.z + ~.3 f; -,, (ta(3a-f. s f• ¥~ + 

+p,~t + s"y J.,.. t.L f-wlt:~ 2 z R.t 2 zy3 • ~ 
. l'o 3 ep;e. r•rilQ.O.Z·2+.<P,pcK,-f',rco• +fd.zo• -~t·P4l.J+ 

+ b,:tL I 2 .11. Jl ;z 3 lJ 2. 
2fl/l" -3f3•f3.t J'r+-?f3,f3~~ -.CKrf3z J, 

llOCKOJI:blcy' lf (J,, c() B 3-neTJI9BOM IIpH6JIHllt8IDm B IIpoliS-

BOJil>HOH Ka.JIR6poBI<e H8l'ISB9CTHa H llOCKOJI:blcy' B CX8Me MHHIDJiaJI:bHHX 

BH'Im'aiiHH qm3H'l8CIGie B9JIH'!HH!i OT o( He SaBHcsrr , pemeHHe 

MJI o( 3~9C:b He IlpHBO~TCH, 

Han60Jiee HHTepecH!lMH rrpmtO]KE)HliJ1MH IIOJiyqeHHoro pe-

syJI:&TaTa lN:lrYT 6llT:& OTHomeHHe m"lmt' B paMKB.X S UfS) 

60JI:&moro o6'1>e~eHHH H .Bli'lliCJieHHe d""' (I.) MJI cyrrepcHMMeTPlJ'!HliX 

Teo p:HH HHra-lmrurca /I2/. B HacToHl!lee »peMR: aTH rrpo6JreM!l 

li c CJie)zyiOT CH • 

B SaKJIID'!eHHe H Bll~ IIpHSHaTeJI:bHOCT:b sa liHTepec K 

pa6oTe H rroJiesH!le o6cYJK.I{eHHH .U.H. KasaKoBy, A.JI. Aa.TaeBy li 

,lJ,,jj, lliHpKOBy, 

IIpMO}KE)Hl!e 

TpexneTJieB!le ~arpaMM!i !f>epMHoHHoro rrponara'l:opa 

-<ID--®-{[D--(fr-<1)-
-1)--@--(l}-<1}{0-

-<0- -&- -®- -G)- -0-
{i)--([)--(J)--@--®-

PHc. I 

10 

.. 

-<d- -(J- -Q- -0-0--
a. 5 8 2 

PRe. 2 

Z
_, 

BKJI~ B ;? OT pa3Jili'!HliX ~arpaMM (-KR') 

PHc. r: - cF [-Zcz- iccF+ lctF]-
t.3 4 .3 .3 

_ cF[2'9cz+~cc _ ici! _ t9clf- 1-c t..-r]-ez 2't 6 F J F G J F 

_cF[-mcz+f!cc _L.c2 43 elf- fc t·f]-e. 12 ~ F /2 F + t; .3 F 

(' ~ c ?"r3) ,. - - . . ' 
. • I :::J<..- "fC ) ZE \. F • 

cz c 
PHc. 2a: - ..£ {- ~ c + ti)- ~ (- ~ c + if) ez {,e 3 E 8 T · 

Plio. 26:- CF[I'l'Scz-~Nf+!l.t2{J1-~f-@ cz+52'1clf-t.Z4-lf-?Pt.j;;j 
€til ?,e 18 9 J C 432 IDB Z1 j 

l cz z 
Puc. 2B :-j1 {f- <tl- Zz [-3C t-~CF+~ tf]-C: [c(~ -2~t~))r~ - :ftf]. 

Plio 2r· - :!C~ ' • - ·C t;3 0 

Bll'll!CJieHHe BKJia.u;oB B Z q; 'f oT mrarpaurvt co BCTaB

Koii --®---- IlpoBO,I\RJIOC:b BM9CT9 C Bli'll'ICJI8IDI8M .mrarpaMi';l, 

rrpHBe.n;eHH!lX Ha pHc. I H pRe, 2. 3To JierKo OCYllleCTBHT:& sm.Ie

Hoii cpeprvmoHHoro rrporraraTopa -fo Ha P ;; u B~eJieHrreM, 
rroCJie ne peMHoJKeHIDI Be ex rrporraraTo pon, JIHHefiHoro 'l.JleHa no 

II 



h7 • Ko~eHT npH m I'I cly,neT COOTB9TCTBOBaT:b cyu-

Me Bcex Heoclxo,ll;HMI£X ,ll;I'IarpaMM co BcTaBKaMFI. HanpiiMep, H3 

-®-
llOJiy<!B.!OTC.fi Ta.KHM Oclpa30M CJI8.ICYJOIIIH8 ,ll;I'IarpaMMhl CO BCTaBKaMH: 

~A1A 
BKIIa.n;H B Z if 'f oT pa3JIH'!HHX ,ll;I'IarpaMM (-K R ') 

PFic. I:-~~ f¥r<~+ ~ccF +8C/- 4Ct{- !- cF t-r]-

- ££ [- (8/cz_ ~c c +8e + qycl-f r ~ CF if]-Ez 6 .:3 F F 3 ...., 

- CF[f8ICL- /4SCCF +/?'C: -f3Ct-f +~CFi·{ 7-
E .of 3 -

- ~F ?(3)[-icz+tocFc- u;c: -Sc t ]. 

cz z ., 
PI'Ic. 2a: - .....f [!!!c._~ t·f]- cF [-11 c +Hf] -~[-C+!!. i·f] 

C3 3 .3 cz 3 e .3 • 

PI'Ic. 26:-fE [ 1#-c<-- ITct + 16izf<-1 _ fE f_33Pcz+ 3..1§ ctf+·'IC tf _ 
[3 ...,., !I S ) ELf L? ;e p F 

fi't t.zfzLf.f[t§.M§ c~- IJl..!.§ cl.f-t?c tf- ~tzfz]- ~'l-fJ){-c:t-8c£ftt6crtf] -i"? J t /Z96 3~'t F 81 £ ~ 

PI'Ic. 2B:- ~[Gc+fcF- f tf 1- ~ [-11-C-/OCF + H·f]

- Cl [~°C-16?[3JC +SCF +IG~C3)CF- '-f t·f]. 
PFic. 2r: 0. 
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Tapacoe O.B. 
AHOMaflbH~e pa3MepHOCTH Mace KBapKOB B TpexneTneBOM 
npH6flH)I(eHHH 

P2-82-900 

HccneAY~TCA Mace~ $epMHOHOB e KanH6poB04H~x TeopHAx. PaccMOTpeHHe eeAeTCA 
e paMKax peHOPMrpynnoeoro noAXOAa. ~aHo AeTanbHoe onHcaHHe MeToAa H peaynb
TaToB TpexneTneeoro pac4eTa peHopMrpynnoBoH $YHK~HH Ym, onpeAenA~eH noee
AeHHe 3$$eKTHBHOH Mace~ TeopHH. Hcnonb3oeaH~ paaMepHaA perynApH3a~HA H cxeMa 
MHHHMaflbH~X B~4HTaHHH T'Xo0$Ta. Bee paC4eT~ npOBOAHflHCb Ha 3BM C nOMO~b~ 
cHcTeM~ ADA aHanHTH4eCKHX npeo6paaoeaHHH SCHOONSCHIP. PeaynbTaT nony4eH ADA 
n~60H KanH6pOB04HOH nonynpOCTOH rpynn~ nH. npHBeAeH~ 3Ha4eHHA aHOMaflbH~X 
paaMep~ocTeH $epMHOHOB ADA KBaHTOBOH xpoMOAHHaMHKH H 3neKTPOAHHaMHKH. 

Pa6oTa B~nonHeHa B na6opaTOPHH TeopeTH4eCKOH $H3HKH OUJlH. 

Coo6~eHHe 06.oeAHHeHHOrO HHCTHTyT,a AAePH~X HCcneAOBaHHH. ~y6Ha 1982 

Tarasov O.V. 
Anomalous Dimensions of Quark Masses in Three-Loop 
Approximation 

P2-82-900 

Fermion masses in gauge theories are investigated in the framework of the 
renormal ization group approach. The method is described in detail, and the 
results of three-loop calculation of renormal ization function Ym which 
determines the behav iour of effective mass of theory are presented. Dimensio
nal regularization and minimal subtraction 5cheme of t"Hooft are used. All 
calculations are performed on computer with the help of "SCHOONS.CHIP" system 
for analytical manipulations. The result is given for any semisimple gauge 
Lie group. The values of fermion anomalous dimensions for QCD and QED are 
presented. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1982 
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