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1. BBEJlEHI-1E 

B AaHHO~ pa6oTe Mbl npoAOil>KaeM Hawy nporpaMMY /1, 2/ no Bbi411Cne
H11~ OAHoneTnea~x nonpaaoK K pa311114H~M npo~eccaM a eA11HO~ Kanl16-
poao4Ho~ TeOpl111 CJlafi~X 11 3JleKTpOMarH11TH~X B3ai1MOAe~CTBI1~ rn3WOY, 
Ba~H6epra 11 CanaMa/ 3/ /rBC/. KaK 113secTHo, 3Ta Teopi1B no11y41111a 
COI111AHOe 3Kcnepi1MeHTaJlbHOe nOATBep>KAeHI1e Ha ypOBHe fiopHOBCKOrO 
npi16Jli1>KeH11H/4/.QAHaKO BOnpoC 0 cnpaBeAil11BOCTI1 ee npeACKa3aH11~ 
Allfl BbiCW11X nopHAKOB e~e He peweH. B Haw11x npeAb1AY~I-1X pa6oTax1 
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paccMaTpi1Ba1111Cb OAHOneTJleB~e nonpaBKI1 K nP04BCCaM pacceHHI1H 11 
aHHI1r11IlH~I111 n~6~x ABYX $epMI10HOB co cn11HOM 1/2. 0H11 HBI11111Cb pe
synbTaToM AI111TeJlbHO~ AeHTBJlbHOCTI1 /5/ no 113y4eHI1~ 3$<!>eKTOB Bblc
WI1X nOPHAKOB B TeOpHI1 rBC. 0AI1H 113 3TI1X 3$$BKTOB, 3JlBKTpOCJlafible 
nonpaaKI1 K MaccaM W- 11 Z0 -6o3oHoa1 2,6,7,8/, cTaHeT, no ace~ BI1-
A11MOCTI1, npo6H~M KaMHeM AilH TeOpl111 rBC, KOrAa Ha HOB~X ycKOpi1Te
llHX c B~COKO~ 3Heprl1eR BCTpe4H~X ny4KOB/9/ fiYAYT o6Hapy>KeH~ TH
men~e aeKTopH~e Kanl16poao4Hwe 6o30H~ 11 I-13MepeHa 1-1x Macca. 

6 nocneAHee BpeMH /1981-1981 r.r./ nOH811Jl0Cb MHO>K,CTBO HOBWX 
pa6oT, a KOTOPbiX Bbi411CllH~TCH nonpaaK11 K napaMeTpy ·sin Bw 11, KaK 
ClleACTBI1e, nony4a~TCH MaCCbl W- 11 Z 0 -6o30HOB. JlneseJ1Jli1H CMI1T 
11 B11Tep/ 10/, 11cnonb8YR p -He4eTHY~ aci1MMeTpl110 a ed -paccef!HI111 cna
KoscKoro 3Kcnepi1MeHTa11V nony4aiOT paAI1a~I10HH~e OAHoneTnes~e no
npaBKI1 K napaMeTpy ·sin28w 1-1 COOTBBTCTBeHHO K MaCe aM W- 11 zo -6o-
30HOB, KOTopwe cosnaAaiOT c HaWMMI1 pe3yllbTaTaMI1/V 11 c pe3YilbTaTa
MI1 /OAHOCI1TeJlbHO Mace/ pa6oy/8/ /XOTfl OH11 r10Jlb30BaJlHCb COBepweH
HO HHO~ cxeMoi1 nepeHopMHposoK - cxeMo~ MS ·c MI1HHMaJlbHbiMI-1 Bbi4HTa
HHflMH/. 04eHb 6JlH3KI1e pe3YilbTaT~ nony4eH~ B pa6oTe/l~ B KOTOpoR 
Y411TbiBailHCb TOJlbKO BeAY~I1e norapi1$Mbl C 11CnOJlb30BaHHeM MeTOAOB 
peHopMrpynnw. OpHrHHailbHa pa6oTa1 1 ~s KoTopo~ BW4HCJlfleTCfl 3JleKTpo
cna6aR nonpasKa K ·sin28w a HapywaiO~eR P-4eTHOCTb 4aCTI1 noTeH411a
na aTOMH~X nepeXOAOB, 11 pe3yJlbTaT He 04eHb AaJleK OT npeA~AY~11X. 

nonpasKa K Hapywa~~eMy P-4eTHOCTb B3aHMOAe~CTBHIO 3JleKTPOHa 
C KBapKOM HCCJleAyeTCB TaK>Ke B pafioye/14( 

l-13 AaHHbiX nfiTH 3KCnepHMeHTOB no H3MepeHHIO OTHOWeHI1fl Rv = 
=,a (v N -+ v X) /a(v N -+p. X) ce4eHH~ HHKJ1103HBHbiX np01.~eccos c He~Tpanb
HbtMI/11 3atRmeHHb~l1 ToKaMI1 H3aneKaiOT I 151 3KcnepHMeHTailbHoe 3Ha4e
HHe napaMeTpa ·sin 28w /a cpeAHeM 0,227+0,010/, KoTopoe oTJlH4aeTCR 
no CBOeMy $113114eCKOMY COAep>KaHHIO OT'Si;2e~~ /0,223~0,015/, 113BJle
KaeMOrO 113 AaHH~X o P-He4eTHoR acHMMeTpHI1 a cnaKOBCKOM 3KcnepH
MeHTe. no3TOMY paAHa~HOHHaR nonpasKa K napaMeTpy ·~n 28w, nony4eH
Hafl Ha OCHOBe Rv,HHaH. ABTOp~ pa60T~M/ B~411CJ111Jll1 ee B ecTeCTBeH
HOR cxeMe nepeHOPMHposoK. AaTop~ pa6oT~/TI/cAenanH 3TO a cxeMe, 
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6m13KO.::i K Hawe.::i. TaKoe lKe Bbi41-1CileHHe npose,QeHo 6 pa6oTE/ 1
01 

6 cxe..:: 

Me MS. 'ypasHeHHfl peHopMrpynnbl HcnonbaosanHCb a pa6oTax' 12• 18( Pe

aynbTaTbl 04eHb 6Ili-13KI-1 1-1 npHBO,QfiT K 3Ha4eHV.~ HCnpaBileHHOIO pa,QHa-
2 -

l.IYIOHHbiMH nonpasKaMH napaMeTpa ·sin 0 w,. 0, 217+0, 015, KOTopoe nony-

4aeTCR 1-1 1-13 aHanHaa ,QaHHbiX cnaKoscKoro 3KcnepHMeHTa / 2,6 • 101 I c y4e

ToM TOPM03Horo H3JlY4eHI1fl ¢oToHos, ,Qa~u1ero nonpaBKY S.- 0 1 001 I lO/j. 

Csfl3b Me>K.QY napaMeTpoM -sin 2ew .. 1-M~/M~ TeopHH IBC a ecTecTse~-t
Ho~ cxeMe nepeHopMHposoK H napaMeTpoM ·sin20w(Mw), onpe,QeneHHbiM 

B CXeMe Ms, KOTOPbl.::i 06bi4HO HCnOilb3yeTCfl B TeopHfiX 60ilblUOIO 06be

AHHeHHR, AaeTCR a pa6oT/ 17 I. 
nonpasKa K napaMeTpy ·sin28w Bbi4HCileHa B pa6oTax1191 Ha OCHOBC 

OTHOtueHHfl R 1-1 OTHOIUCHHR Da(aNC_~C)/(aCC_CT<,:_C) Ailfl TeX lKe HH-
v v v v v 

KI1~3HBHbiX Heii!Tplo1HHbiX npolleccos. Peaynb TaTbl, KOTopa;le asTopbl no11y-

4a~T A11fl Mace W- 1-1 zo -6oaoHOB, a ·: nepsoM c11y4ae 611H3KI-1 K peaynb

TaTaM APYII-1X pa6oT, a ffO BTOPOM C11y4ae aaMeTHO pa3111-14a~TCR. 

noAp06Hoe HCC11eAOBaHHe paAI-1at~I-10HHbiX nonpaBOK O.QHOneT11eBOIO 

noPR'AKa A11R aHHI-11H11fll.IHH no11RPI-13oBaHHbiX 311eKTpoHos 1-1 noaHTpoHOB 

B ~~OHHY~ napy 1-1 B napy KBapKOB npOBCAeHO B pa6oTelm~ABTOP~ o6-

HapylKHBa~T 3Ha41-1Te11bH~e Ha611~AaeM~e 3cpcpeKT~ B~cwero nopRAKa A11fl 

3aPRAOBOi1 aCI-1MMeTp~11-1 3THX npol.leCCOB. 

HeKoTop~e paaHornacHR a peaynbTaTax, no11y4eHH~x paaH~MI-1 rpyn

naMH, MO>KHO OTHeCTI-1 3a C4eT pa3HbiX onpe,Qe11eHHi1 ·sin 2Sw Ha O.QHOneT-

11eBOM·YPOBHe s paa11H4H~x cxeMax nepeHopMHposoK. B HeKoTopoi1 cTe

neHH OHI-1 MOIYT 6MTb CBfl3aH~ C 3KCnepi-1MeHTa11bHOi1 HeT04HOCTb~ npl-1 

H-3MepeHI-11-1 HCXOAHbiX• Be11H4HH. 0TCytCTBI-1e 06l!lenpi-1HfiTOH CXeMbl nepe

HOpMHPOBOK C03AaeT cymecTSeHH~e HeYAOOCTBa npH' cpaBHeHHH KOHe4-

H~X pe3Y11bTaTOB pa3H~X pa60T. B CBfl31-1 C 3THM MW eme pa3 XOTHM 

nO,Q4epKHyTb, 4TO npe?n04THTe11bHee pa6oTaTb El eAHHOi:i ecTeCTBeHHOH 

CXeMe nepeHOpMHpOBOK 21, KOTOpafl 1-1MeeT fiCHble Y1 OAH03Ha4HbiE! onpe

AeileHHR napaMeTpos TeopHH H noasonReT e,QI-1HWM o6paaoM pacc4HTaTb 

aMnhHTYA~ 'scex npo1.1ecco~. TaKoe e,QHHoe paccMoTpeHHe OAHoneT11es~x 

nonpasoK K paanH4H~M npo1.1eccaM a TeopHH IBC, KoTopoe noasonHno 

6br BWfiCHi-1Tb npi-141-1HW yKa3aHH~X pa3HO!JlaCHH, 1-1 COCTaBJlReT npeAMeT 

KaK 3TOH pa60Tbl, TaK H cepHH HaWI-1X pa6oTI 1,21, 

' 

Cei14aC CTaHOBHTCfl HeCOMHeHH~M, 4TO HMeHHO HCCileAOBaHI-1e 3$cpeK

TOB B~CWHX nopRAKOB no3B011HT Ol.leHHTb MecTo Teopi-1M IBC a onMca

HHM 83ai-1MOAei1cTBI-1i1 3neMeHTapH~X 4aCTMl.l. Oco6eHHo i-1HTepecH~ 8 3TOM 

OTHOtueHHH npOl.leCCW C y4aCTI-1eM BeKTOPHWX Ka11H6p0804HWX 6030H08, 

0HH MOIYT C11YlKHTb MHCTpyMeHTOM A11fl HCC11eA08aHHR CnpaBeAJ1H80CTH 

cnel.II-1¢H4eCKOi1 IlOKailbHO-KaJ1H6pOB04HOi1 CTPYKTYPW 11arpaHlKHaHa Teo

PHI-1 IBC. Tenepb, KOIAa npM6nMmaeTcR 893MOM<HOCTb o6HapymeHHfl TR

men~x 8eKTOPH~X KailH6pOB04HWX 6030H08, npeACTaB11ReTCR aKTYailbHOi1 

3a,Qa4ei1 AaTb TaKOe eAI-1HOe paCCMOTpeHMe 3TMX npOl.leCCOB 8 O,QHOneT

nesOM npH6!1HlKeHHH /O,QHH 1-13 npol.leCC08, a MMeHHO: e+e-~ W+w-,ylKe 

paccMaTpH8aJ1CR B OAHOneTJ1e80M npH61lH>KeHHH 8 pa6oTei 2 V,a HeAa8HO 

H B pa60Te~ 2Vj, KaKoe 6~110 C,Qe!laHO Ail~ 4MCTO cpepMHOHH~X 11POl.leC

C08 8 HaWHX pa6oTaxll,V, 
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HHTepec 8~3~8a~T TaKlKe npo1.1eccw c y4aCT,HeM cKa11RpHor~ 6oao

Ha. 0 HeM HH4ero HeH3BeCTHOr M Aa>Ke 06HapylKeHHe W- ~ _z~ -6o30H08 

1-1 H3MepeHM-e MX MaCCbl fie AaCT HaM HHKaKOIO HaMeKa Ha BeilM4MHY ero 

MaCe~. A onpegeneHMe XOTR 6bf nOPRAKa ae!1M4HH~ 3TOH Mace~ 6~110 
6bl 8eCbMa noile3HbiM Ailfl 8blfiCHeHHfl p011H XMIICOBCKOIO 6030Ha H ero 

caMO,Qei1CT8H.FI. 
B 3Toi1 pa6oTe /KoTopa.FI RBnReTcfl TpeTbei1 8 cepHM HaWHX pa-

6oT /1,2/ I Mbl ocTaH08MMC.FI Ha KoMnToHono.c~o6HbiX npo~.teccax pacceR

HHR /H aHHHIMil.FI~MH/, 8KJ1~4a~UIMX ~epMMOHbl CO cnHHOM l/2 H BeKTop

H~e Ka!1H6pOB04H~e 6o30HbL :/! , zo , W± M CKanflpH~H X -6030H. 3.t~eCb 
Mbl .c~aAHM Ha6op ¢oPMY11 A11R co6cTBeHHo-3HepreTH4eCKHX AHarpaMM 

¢epMMOHOB /A11fl BeKTOpH~X H CKa11.FIPHbiX 6030H08 OHM npMBeAeHbl 8 pa-

6oTelll I "'- Afl.FI acex 8epWHHHbiX AHarpaMM, KOTOpble MoryT 8CTpeTHTb

C.FI npH Bb14HCileHMM aMnilHTYA~ TaKHX npo~eCCOB B OAHOneTneBOM- npi-1-

6!1H>KeHHH. KaK 'H s npeAbiAYUIMX pa6oTax1 1• 21, a~4HC11eHHfl Bbln011HeHbl 

8 YHMTapHOi1 Ka11H6pOBKe /MeTpHKa nayilH/ MeTOJ:IOM paaMepHOi1 pery11.R

PM3al.IHH B o6naCTH KMHeMaTH4eCKHX nepeMeHHWX 

M2 M2 . 2 
·s , t , u , v , X >> m i • 

/I. 1.1 I 

narpaHmHaH B3aMMOAeHCTBM.FI npeJ:ICTaBileH 8 pa6oTefl/ /3J:1eCb M~ orpa

HM4H8aeMC.FI paMKaMH TeopHM IBC" no3TOMY b .o /. 3Aecb .c~o6aBHM IlHWb 

Cllel.IH¢H4eCKHe .1:111~ 110KailbHO-Ka!1H6poB04HOH TeopHH 411eHbl B3aHMOAei1-

CTBHfl 4eTwpeX seKTOpHbiX 6o30HOB: 

0 

L • [ r 2v2w vovo r4w w+ w-l w+ w-· 
4V IL v+ · IL v p a{ 8p.p 8va -8/LV&{C), /1.1/ 

I Ae V~ •:A ll 111111 Z~ , 11 ABYX seKTOPH~X C ABYMR CKall.FIPHbiMI1: 

Lv x • - r 2V 2 XIV 12 x2 • /1 .2/ 

IAe V •. zo 11IlM W • )l11arpaMMbl THna"bos'! ,H ,QHarpaMMbl TOPM03HOIO H3ny-

4eHM.FI QOTOHOB 3AeCb He paCCM8TPHB8~TC.FI. 

npHBeJ:IeHHble 3J:1eCb l)e3Y11bTaTbl cnpaaeAilHBbl KaK B 0011aCTH npOCT·

paHCTBeHHo-nOAOOHbiX, TaK H B 0611aCTI1 apeMeHHnOAOOHbiX nepe.t~aHH~X 

HMny11bCOB, 4TO .t~aeT B03MOlKHOCTb npHMeH.FITb HX npH HCCileAOB8HHH He 

TOflbKO peaKI4HH pacce.FIHHR, HO TaKlKe 11 8HH111HI1fi~HH 48CTMQ. 0HH Bbi

AepmanH npaKTH4eCKY~ npoeepKy np11 Bbi4HcneHHRX 311eKTpocna6blx 

0{.\HOileTfleBWX nonpaBOK K aMI111HTYA3M cpepMHOH-aHTH,epMHOHHOH aHH11- , 

IHil.Fil.IHM B napy Hei1Tpai1bHbiX aeKTOpHbiX 6030HOB/
23 

• 

CCbiill<l-1 Ha <!lOPMYilbl 113 HaWI1X npe{.\biAYII\MX pa6o.f
1

• 
2
1 Mbl 6yAeM 

o6oaHa4aTb 4epea I 11 II. 

2. COEiCTBEHH0-3HEPIETI14ECKHE <!>EPMI10HfibiE AHAIPAMMbl 

B 3TOM paaAe11e Mbl npHBeAeM T04Hble ¢opMyn~ 6ea orpaHI14eHHfl 

/I,1.1/ A11R co6cTaeHHo-3HepreTI14eCKHX $YHK4MH ¢epMMOHOB,a TaKlKe 

A11R COOTBeTCT8Y~HX KOHCTaHT nepeHOPMHpOBKM J:IIl.FI cpepMHOHOB, 

3' 
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I 

· KaK ~ ~ pa6oTe/ 2/, Mbl nPV~AeplKI1BaeMCfl 3AeCb pacwV~peHHoi1 SU(-2) 0 

"' U('l) -TeO'pV111 TBC c r'lp6113Bont>HbiM yHVITapHbiM cMewV~aaHVIeM, qJepMVIo..., 
Hoe, 'a KOTOpoi1 11Meetcf! npoi13BOilbHoe 411cno neBbiX AY6neToa nenTo
HoB._ VI TaKoe >Ke 4VlCJld, ITOMI'IOlKeHHOe Ha TPVI, ·JleBbiX AY6IleTOB KBaJ;lKOB, 
a TaK!Ke cooi"seT'cTBYIOtql'ie npaBble CI'IHrneTbl; KaK VI npelKAe/f/, 6yAeM 
VICnOilb30BaTb YA06Hyl0 B 3TOM Clly4ae MaTpi14HYIO 3anVICb QJOpMyJl.B. 3TOH 
3an~cVI cTon6eU .. scex cpepMVIOHOB cTpOVITCfl' Vl3 cTo11640B up 11 down 
¢le1?MVIOHOB /ct;:~. 11,2.2/." 

'· 
2. 1 • Al<larpaMMbl, 

Co6cTBeHHo-~HepreTVI4ecKVIe ¢le~M110HHwe Al1arpaMMW on11caHw s pa-
6c:>Tell/ ¢l6pMynaMI1 /I. 2. 2/;' /I. 2. 6/ 11 41.2. 9/. TaM !Ke IQaHbl nep.
swe ~IleHw Tei:inb~oscKoro pa3IlOlKeHI1fl onepaTopa co6cTseHHoi1 3Hep
rV~I1, 3A'ecl) \Mbf AaA11M nonHbli1 B11A 3Toro onepaTopa. Ha4allbHbli1 11HTer
pan, COOTBeTCTBYIOtqVIi1'·):(11arp'aMM·e, T'i3KOi1 !Ke, KaK 11 s/1/, 11 3AeCb 
He npVIBOAI1TCfl, 

1. k~ ·~ .• k. 
f. 
I 

2 e2 A 

·~ A (k) "' Q f - I ( -2k 
, 16 rr 2 

2 k 2 
m f ) Ln 1 1 + -::2! l + -2 m 
k f 

f· I f-1 

2 2 
1 mf A mr + Sim r )(P +- ln -·)+ k (1- -)[.1-(1+ 

' · 2 M2 k2 
w 

2 2 

+ imr [-6+4(1+ ~.)Lnj1 +~iJl,. 
k 2 m f 

/2.1/ 

rAe m 1 , Gr- AV~ar6HallbHWe MaTPVI4W Mace 11 3aPHAOB 

3aPf!Aa 3JleKTPOHa/ ¢lepMI10HOB; AHaroHallbHWe 

/B eA11HI14aX \ 

m2 
Ln~, VI 

k2 
Lnjl+-j 

m2 
f 

pe3 P Mbl 

2. 

m~ 
VIMeiOT 3JleMeHTbl ln --1 H 

Mw 

MaTPH4bl 
Mw ·k2 

lnj1+ -::2! COOTBeTCTBeHHO., 4e-
m. 

1 

o6o3Ha4aeM YllbTpa¢HoneTOBYIO pacXOA11MOCTb /eM. /1.2.5//. 

k .. t::"\ . k 
f· I f. 

I 
f. 
I 

g 
2 

1 k 
2
+ 3m~ 1 M 2 3 2 2 2 

~z(k),. -··-- ![ 2 (P+-ln~)- -+!A(k ,mf ,Mz)l. 
16 rr2 16 R M Z 2 M W 2 

4 

t 
1 

·\ 

! •• 

' 

2 2 
A 2 mr 1 .. Mz 2 2 2 2 

·k (a+y
5

) + im£ [ (6-2 ::1' )(P + -ln - 2 ~-1+ B(k, mf ,M z)l(a -1)!, 12.2/ 
Mz 2 M w 

I 2 
2 Mw 2 2 ~ 2 2 2 

rAe a-1-4(1-R)I Gr I ' R .-cas ew-7.2• ¢yHK4VIVI :A(k ,m ,Mv'VI B,(k ,m ,My) 
AaHbl B npVIIlOlKeHVIVI A. M z 

) 

J. t::::i 
k ~ k • • fP fuk t9 
J I 

2 2 2 
g ·1 k +3m! 3 1 2 2 2 A 

;(k)--
2
·[- 2 P--+-!A1 (k ,m 1 ,MW)]k(1+y 5 ). 

16rr 4 Mw 8 4 

3AeCb B03HHKaiOT HeAV~aroHaJlbHWe 3PMHTOBW MaTpV14W 

2 
mj- ( K :~K' K+m~K) 

2 2 2 )K+ o 

(

K:A(k ,m d ,M w 
!AI(k2,mi,M~= 0 K+:A(k2,mu2,M~),K ). 

/2.3/ 

/2.4/ 

/2.5/ 

rAe K - YHI1TapHaf! MaT pV14a cMeWVIBaH11fl ¢lepMI10HOB I eM. /II. 2. 3/ I 
H /11.2.4/; mu H md- AHaroHallbHble MaTPVI4bl Mace up VI down ¢ep-

M110HOB COOTBeTCTBeHHO, --, 
4. 

k 
f. 
I 

,...p ':::1. 
/ \ 

I ·\ k 
I k- D ' r • • 

ti fi 
2 2 

~ () g mr . A A 

X k •::2·~[-(k+2imf)P-kl (k
2

M
2 

m
2

) 
16rr 4M w 1 ' X' f -

. I ( 2 2 2 - 1m f 0 k ,m f , M ) ] • 
X 

/2.6/ 

2 2 2 
$yHK4HR 10 (k ,M1 ,M 2) onpeAelleHa ¢opMynoi1 /1.2.22/, a I 1(k

2
,M:,M;) 

AaHa B npHilO!KeHHI1 A. 

~ •x 
: _ _k_ 

5. 
~ g 2 t 

~ (k) • imf -2'2' 
t 16rr 

k /2.7/ 
f. f. 

I I 
rAe t- KOHCTaHTa, COAep!KatqaR yJ1bTpa$VIOJleTOBYIO paCXOAVIMOCTb. 
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&. k .. )( .,k 
f. f. J I 

~ --... -· 1+rs -+ - ..1-y .. 
c.t .• k[(JZIL V.ZrL -I)T·+(.vf'ZrR ..j:ZfR -I)~·]-

1-ys + l+rs 
-i(Zm -- + Zmr __.._._ m r ), 

r 2 2 

~\ 
/2,8/ ( J 

MaTPHLtbl KOHCTaHT mepeHOPMHPOBKI-1 AilR <)>epMHOHOB /z-IL, v:"Z;~ 1-1 z m 

sse,qeHbt a pa6oTe/ 2/ <)>opMyilaMI-1 /II. 2. 9/ 1-1 /II. 2. 1 0/. f 

2.2. KoHcTaHTbl nepeHopMHPOBKI-1 

~IlR ,qHaroHailbHOH 4aCTH nOilHOrO onepaTopa C06CTBCHHOH 3HeprHH 

HMeeM cne,qy~ee·nepeHopMHposo4Hoe ycnoa1-1e Ha MaccosoH nosepxHo
CTH: 

- D k+ im r k + im r D 
[u(k)I (k) 2 2 1~ •• [ 2 2 .'£ (k)u(k)1~ . "'0. 

k +ffi kw•mr k + m k • •mr 
f I 

/2.9/ 

~IlR He,qHaroHailbHOH 4aCTH 3Toro onepaTopa HMeeM ,qsa nepeHop
MHposo~IHbiX YCI10BI1R COOTBeTCTBeHHO Ha MaCCOBbiX nosepXHOCTRX k. im i 

1-1 ~k: ... im. : 
' l 

A 

N k+im·· 
[ii.(k)IiJ.(k) 2 ~-lk .. im .• o. 

I k + ffi. I 
/2.10/ 

J 
A N 
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Bbtpa>KeHH.R Ail.R KOHCTaHT a , {3 , {3! , ·Y H 8 , E AaHbl B· npHilO>Ke-
HHH A. 06oaHa4eHHe Am noKa3btBaeT, 4TO B3.RTa IlHWb AHaroHailbHa.R l"· 
4aCTb MaTPHI..Ibl .A 1 , A', 03Ha4aeT npOH3BOAHYIO no HMnYilbCY, B3.RTYIO '! 
Ha MaCCOBO~ noeepXHOCTH /HeAHiroHailbHble 4aCTH KOHCTaHT nepeHop- 1 
MHPOBKH $epMHOHOB Bbi4HCil.RIOTC.R TaK~e B pa6oTax/24/j, • 

npHBeAeHHble BbiWe Bblpa>KeHH.R /2.12/, /2.13/ H /2,14/ OTilH4aiOT- l, 
C.R OT COOTBeTCTByiO~HX /II.2.18/, /1~.2. 19/ H /II.2.20/ TeM, 4TO 
3AeCb Y4TBHbl KOHe4Hble 4IleHbl, nponOPI..IHOHailbHble m ;/M ~· BCileACTBHe 
4ero no.RBHilHCb 4IleHbl, B KOTOpbiX npo.RBil.ReTC.R Ae~CTBHe MaTPHI..Ibl CMe
WHBaHH.R <)lepMHOHOB, KaK AHaroHailbHble ('A10 ,Aj 0 ), TaK.H HeAHaroHailb-
Hble (NL,NR). 
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6aPA11H A.l\l •• <l>eAopeHI<O O.M •• XpHCTOBa n.x. P2-82-840 
06 31leKTpocna6btX nonpaer<ax HHawero nop.AAKa 
AilR $epMHOH-6030HHoro pacceRHH.A. 
Co6cTeeHHo-3HepreTH4etKHe 11 eepWI1HHWe A11arpaMMW 

npoAOI1lKa.A Ha4aTyiO B /1,2/ nporpaMMY no BW411CJleH1110 OAHOneTJleeoro npH5Jll1-
lKeHHR AilA aMn1li1TYA pa3JlH4HbiX npoljeCCOB B Teopl111 rsc c npOI13BOilbHbiM YHI1Tap
Hb1M CMCWI1BaHHeM $epM110HOi3, Mbl npHBOA11M Ha5op $OPMY1l All.A C05CTBeHH0-3Hepre
TI14eCKHX /ct>ePMHOHHbiX/ 11 oeptu11HHbiX ci>YHKljHH, Heo6XOAI1Mb1X np11 Bbi411CJleHH11 aMnlll-1 
TYA npo4eccoa ct>epM110H-6oaoHHoro pacce.AHHR /11111-1 npeapa~eHI1R napbl $epMI10HOB 
o napy 6oaoHoa/. Co6cTBeHH0-3HepreTH4eCKHe ci>YHK411H ct>epM110HOB BW411cneHw To4-
Ho, npl-1 3TOM Y4TeHbl 3$$eKTW CMeWI1BaHHR $ePM110HOB. I{Oiie4Hble 4aCTI-1 eeptuHHHbiX 
$YHKljHH BW4HCJleHW B eAHHCTBeHHOM npl161lHlKeHHI1, KOrAa 11HBapHaHTW aMnllHTYA B , 

t 11 U MHOrO 50JlbWe KBaApaTOB Mace $epMHOHOB, 4TO n03BOJlReT HCnOilb30BaTb 
3TH ci>OPMYilbl npH :meprHRX HOBbiX ycr<opHTenea:i: LEP , SLC, CESR,ppcoll iders 
(CERN), FNAL. 

Pa6oTa BbtnonHeHa a Jla6opaTopHI1 TeopeTI14eCKOH $113HKI1 OJ.1JlH. 
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Continuing our program of the investigation of one-loop amplitudes 
for different processes within the Glashow-Weinberg-Salam theory with 
arbitrary unitary mixing of fermion fields, we present now an exhaustive 
set of formulae for all self-energy and vertex diagrams necessary for cal
culating one-loop approximation for spin- JL fermion-boson scattering 
(or fermion-antifermion annihilation into a 2boson pair). The self-energy 
fermion functions are calculated without any approximations, fermiorl mixing 
effects being taken into account. Finite parts of fermion vertices are 
calculated under the only restriction that all invariants of the amplitude 
S, t and u be much larger than all fermion masses squared. This allows the 
use of formulae obtained at high energies of a new aeneration of accelera
tors: LEP, SLC, CESR, Pll coll iders (CERN), FNAL. 

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