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1. BBE).lEHI1E 

AaHHaH pa6oTa npoAonmaeT cepvuo Haw11x pa6oT no Bbl411cneH1110 
OAHoneT nesbrx nonpasoK K paani14Hb1M npolleccaM s SU(2) G9 U(1) Kanl16po
B04HO~ Teop~-11-1 cna6biX 1-1 3neKTpOMarHJ.1THbiX B3ai1MOAe~CTBI-1~ ln3WOY, 
Ba~H6epra 1-1 CanaMa /IBC/ /1( KaK H3BecTHo, sonpoc o cnpaBeAnHso
CTH npeACKa3aHH~ 3TO~ TeOpHI-1 AnH B~CWHX nOPHAKOB e~e He peweH. 
B Haw1-1x pa6oTax 

12
-

71 113y4an11cb 3neKTpocna6bre nonpaBKH AnH npo
Lieccos $epMJ.1oH-$epMI10HHoro pacceHHHH. 3TH pa6oTw yme Hawn1-1 csoe 
npHMeHeHJ.1e B HHTepnpeTaL111H 3KCnepi-1MeHTanbHbiX AaHHbiX no aCHMMeT
PHH ceYeHI-1~ rny6oKoHeynpyroro pacceHHI1H nenToHos c pasH~MI-1 aa
PHAaMH 1-1 nonHpH3aLII1e~ Ha HYKnOHaX /8/. 

B npeAbiAY~e~ pa6oTe 191 Mbr Ha4am,r 113Y4eHI-1e 6oaoH-(jJepMHOHHbiX 
npOLieCCOB pacCeHHHH 1-1 aHH11rl-1nR41-1H,BKnl04aiO~I-1X He TOnbKO $epMHOH~ 
CO Cni-1HOM 1/2, HO TaKme BeKTOpHble Kanl-16pOB04Hble 6030Hbl W ±, Z 0 , 

$OTOH 1-1 cKanRpH~~ x -6oaoH. TaM M~ npeAcTasl-1nH r-ra6op $opMyn AnR 
co6cTBeHHo-3HepreTI14ecKI-1x A1-1arpaMM $epMHOHOB IAnH seKTOPH~x 
H CKanRpHoro 6030HOB OHH npi-1BeAeH~ B pa6oTe/4/j H AnH BCeX sep
WHHH~X A1-1arpaMM, KOTOp~e MOryT BCTpeTHTbCR npH BW4HCneHHI-1 aMnnH
TYAbl TaKI-!X npOLieCCOB B OAHOneTneBOM npH6nl-1meHJ.1H. 

3AeCb paCCMOTpi1M OAI-1H Knacc 6030H-QJepMHOHH~X npOLieCCOB, a HMeH
HO - KOMnTOHOnOA06Hwe npo4eCCW pacceHHHR He~TpanbHOrO BeKTOpHoro 
6030Ha Ha $epMHOHe HnH aHHHrHnRLIHIO $epMHOH-aHTH$epMHOHHO~ napbl 
B ABa He~TpanbHWX BeKTOpH~X 6030Ha. KpoMe J.13BeCTHoro KOMnTOHOB
CKOrO pacceRHHR $OTOHa Ha $epMHOHe, B 3TOT Knacc BXOAHT TaKme 
npolleCcw c Y4aCTHeM Z0 -6030HOB. 

Mw pa6oTaeM B npH6flH)f(eHHH OTHOCHTeflbHO~ ManOCTH $epMHOHH~X 
Mace m r 

s, t, u, M2 , M 2 
v X >> m2 r /1/ 

1-1, CfleAOBaTenbHO, 1-1CKfll04aeM 1-13 paCCMOTpeHHR npOLieCCW C HeAI-1aro
HaflbHWM QJepMHOHH~M TOKOM. 

B APesecHOM np!-!6nHmeHJ.11-1 HMeeM Tpl-1 AHarpaMMw $e~HMaHa, onl-1cw
BaiO~He .JHHHrl-lflRLII-110 napw $epMJ.10HOB B ABa He~TpanbHWX BCKlOPHWX 
6030Ha V~ 11 Vg /TpeTbR AHarpaMMa HMeeT MeCTO TOflbKO TOrA.J, I<OrAa 
V l H V 2 - Z -5o30Hbl/: -. ~··~·· ,. 
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-P2 k2 -p2 kf -p k2. 2 

CooTBeTCTBY~maH aMnnHTYAa HMeeT BHA 

A 

vjv2 vjv2 - 'h + im 
Mo =Ca{3 u(-p2)[ya(a2+<2Yi',) n2·~2Y(3(a1+<1y5)+ 

1 
q 2 + im 8im 8 a{3 

+y{3(a1 +<1y5) ----y (a2+£2y5)-<1<2 ]u(pl)' 
q 2 + m2 a q 2 + M 2 

2 0 X 
vo v.o vo vo 

C ak 2 = - f 1 f 2 (211)4 CiJa (k2) CiJ {3 (kl ) ' 

/2/ 

/3/ 

r,qe ql= Pt -kl =k2-p2, q2=P1-k2= kt-Ilz• qo=P1+P2i P1 H P2-
4-HMnynbCbl CTanKHBa~mHXCH QJepMHOHOBj kt, k 2 H CiJ(3(k1), CiJa(k2)-
4-MMnynbCW H BeKTOpW nOnHPM3a4MH HeATpanbHWX BeKTOpHWX 6030HOB. 
Mw OCTaHaBnHsaeMCH Ha aHHMrHnH4HH QJepMHOH-aHTHQJepMHOHHOA napw 
B ABa HeRTpanbHWX BeKTOpHWX 6030Ha, npH KOTopoA nepeMeHHWe q'=-t, 

q~ = -U H S=-q~=qi+ ~+Mi+M~+2m2 npHHHMa~T nonO>KHTenbHble 3Ha4eHHH, 

!10 HaWH QJOpMynW npHMeHHMW TaK>Ke H AnH np04eCCOB pacCeHHHH He~T
panbHWX seKTOPHWX 6oaoHoB Ha <!JepMHOHe. Bwpa>KeHHH /2/ H /3/ A~Hw 
B o6meM BM,qe. B 4aCTHOCTH, ecnH V? - Z0

- 6030H, HMeeM rY = 
1 1 

1 - 1h =- 4 gR S, a
1 

=1-4(1-R)JQJ, c
1

=1; ecn~-t >Ke V~- QJOTOH, TOrAa 

vo . 
f

1 
= eQ, a

1 
= 1, c

1 
= 0 (1=1,2). 3,qecb m, Q M S -cooTBeTCTBY~IJ1He 

paCCMaTpHBaeMWM <!JepMMOHaM MaTpH4HWe 3neMeHTW AHaroHanbHWX MaTPH4 
m f , Q f H Sf - MaCCbl, 3aPHAa H YABOeHHO~ TpeTbeR npo8K4HH H30-
cnMHa wepMHOHOBj Ml H M2 - Maccw HeATpanbHWX BeKTOPHWX 6o3oHo~; 
R =cos Ow. 

nonpaBKM o,qHoneTnesoro nopHAKa BKn~4aeM c noMOIJ1b~ npe,qcTasne
HHH aMnnHTYAW 4epea QJOpMQJaKTOpw. 3TO YA06HO CAenaTb cneAY~IljMM o6-
pa30M: 

Mv1v2=cvtv2iic-PJ!~~1 Yf3 [e~e;r+1tcq;)+ e~e;r-1~Cqi)J + 
a{3 q2+ m2 

1 ' 

imya Yf3 + - + - + - 0 2 yf3 q2ya + + +a+ 2 
+--------(8182y' +8182y )11(q1)+------[8182y ;r2(q2)+ 

q21+ m2 ~ +m2 . 

2 

/ 
\ 

imy(3Ya (@-@+ y+ + @+6<1-"y- )j;o (q 2)-
2 I 2 1 2 1 i2 2 2 

q2-rm 
+ e1e; r-12-(q~)l + 

8im 0a(3 2 2y a q i~ + + + + 2 2 - - - - 2 2 
-E1<2 13°(~)+.l [--2-(81EJ2Y fi(q 1,M 1 )+818 2 y f'i(q 1,M1))+ 

q2+M2 1=12 q. o X • 1 

2q ia Y {3 + + + + 2 2 - - - - 2 2 ] 2 2 ) l 
+ 2 <e1e2Y fi(qi,M2)+e1e2y fi(qi'M2)) +Ba{3(q1,q2 u(pl). 

qi /4/ 

+ + 1 
rAe 8J: = ~ ± Ej H y- = 2 (1± y5); ,qnH QJOPMQJaKTOpOB HMeeM 

1f' 0 

(q~) M 13'(q~)=1 + OAHoneTneBble nonpaBKH, /5/ 

r 1±(q~,Mi)~>~ f~(qt,Mff)=O+ KOHe4Hbte o,qHoneTneBble nonpaBKM. /6/ 

<!JopMQJaKTOpbl 1~ (qi) , 12° (~) H 1~ (qg) ,qa~T BKna,qbl B aMnnHTYAbl, 
npOnOp4HOHanbHWe Macce QJepMMOHa m, n03TOMY B np~-t6nH>KeHHH /1/ 
MO>KHO npeHe6pe4b HX KOHe4HWMH 4aCTHMH. 

KoHe4HwA TeHaop Ba{3(q~.~)- 3To 4aCTb BKna,qa AHarpaMM AByx-
4aCTH4Horo 06MeHa, KOTOpaH HBnHeTCH QJYHKUHe~ ABYX nepeMeHHbiX, 
B TO speMH KaK QJOPMQJaKTOpW HBnH~TCH QJYHK4HHMH nMWb 0,(\HOA. 

B 3To~ pa6oTe MW 6yAeM np~-t,qep>KHBaTbCH coKpalljeHHoR aanHCH pe
aynbTaTos. CCblnKH Ha QlOPMYnbl H3 npe,qb1AYIJ1HX pa6oT IS, 4 • g; 6yAeM 
o6oaHa4aTb 4~pea I , II H III. sa KOTOpbtM cne,qyeT HOMep Bbtpa>KeHHH. 
KoHcTaHTW nepeHopMMPOBKH ,qaHw s pa6oTe 141 <!JopMynaMH /11.2.18/
/II. 2. 31 I. BKnaA ''ronosacTHKOB 11 Y4HTbtBaeTCH aHanorH4HO pa6oTe 14! 

2. BKnA~ COoCTBEHH0-3HEPrET~4ECKOM <PYHKU~~ <PEPM~OHA 
~ X -6030HA B AMnn~TY~Y 

2.1. Co6CTBeHH0-3HepreTH48CKHe QJYHK4HH <!JepMHOHOB H COOTBeTCT
By~lljHe KOHTp4neHW npeACTaBneHW B MaTpH4HOM BH,qe B pa6oTe;g; QJ~p
MynaMH /III.2.1/-/III.2.8/. no3TOMY 3AeCb cpaay BWnHWeM BKna,q 
npo~-tasonbHoro AHaroHanbHoro 3neMeHTa nepeHopMMposaHHoR co6crseH
H0-3HepreTH4ecKo~ QJYHKUHH B QlOPMQJaKTOPW aMnnMTYAW 0 =1,2): 

2 2 2 crt 2 g 2 2 3 qi + m .r1 (q.) = -- H-(1-R) Q + (1-R)IQI- -) --- P 
I 1617 2 4 M ~ 

171 
2 

1 a 2 2 1 2 1 qi 1 a 2 2 
1-2 (q 1 ,0.Mw)+(2'-(1-R)JQJ) (2 MiflnR-R (q 1,0,M

2
))l+E

1
, 

w 
- 2 

j=i (qi) 
g2 2 2 q~ + m2 1 q 2 1 2 2 · 

--(1-R) G [- -·l.--P + --· -llnR- -Cf(q ,O,M )1 ..;.E , !8! 
1617 2 M i 2 M i R i Z I 

3 



I 
2 2 ·2 

2 g 2 2 3 qi+ID 
j=o(q) = --[-2(1-R) Q +(1-R)\Q\--), 2 P+E1, !9/ 

1 t 16772 4 Mw 

rAe (j>yHKL\11H Cl'(q 2, 0, M~)I1MeeT 811A 

2 2 
q2 Mv 1 q 2 Mv 2 q2 

Cl'(q2,Q,M~) =1- -+-+(---1)(1+-) ln\1+-\, /10/ 
M 2 q2 2 M 2 q2 M 2 

v v v 

a E
1 

- 3JleKTpoMarHI1THbiH 11H(j>paKpacHo pacxoAHll.\11HCH 8KJlaA 

Ei 
e 2 2 m 2 \qil 

--Q (-4PIR- 2ln- + ln-- + 3). 
16772 M2 m 2 

w 
/11/ 

4epea P o6oaHa4aeM noJliOCHbiH 4JleH, npeAcTa8JlHIOll.\11H ynb Tpa(j>l1oJleTo-

8YIO pacXOA11MOCTb, a 4epea P
1
R- 11H(j>paKpacHYIO /eM. /1.2.5.//. 

2.2. Co6CT8eHH0-3HepreTI14ecKaH (j>yHKL\11l'l x -6oaoHa 8MecTe 

C KOHTP4JleHOM paCCMOTpeHa 8 pa6oTe /4/- (j>opMyJlW /II.4.18/ 11 

/II, 4.19/. 3AeCb AaeM 8KJlaA nepeHOPMI1P08aHHOH C06CT8eHH0-3Hepre

TI14eCKOH c!>YHKL\1111 8 $OPM$aKTOP j=; (%), 

2 2 
cr 2 g2 3 qo+ M 
Jo(Q(j) = --(-- __ X.)P. 

3 16772 4 M2 
w 

/12/ 

3. BKJlA,£:1 BEPWI-1HHblX c!>YHKL11-1tl B AMnJll-1TY ,QY 

4To6bt He no8TOPHTbCH, He 6yAeM npi180A11Tb Al1arpaMMbt, Aa101Jll1e 

8KJlaA 8 6o30H-$epMI10HHWe 8epWI1HHWe c!>YHKL\1111, a TaKme COOT8eTCT-

8YIOIJl11e KOHTP4JleHbl, 3TO MOmHO HaHTI1 8 pa6oTe 14( CaMI1 6030H-$ep

M110HHWe 8epW11HHWe c!>YHKL\1111 AaHW 8 TpeTbeM pa3AeJle pa6oTw 191. no3TO

MY MW Cpaay npl18eAeM 8KJlaA nepeHopMI1P08aHHWX 6030H-$epMI10HHWX 

8epwi1HHbiX c!>YHKL\1111 8 ct>opM$aKTOPbl aMnJli1TYAbl. Bepwi1Hbl x ZZ paccMoT- • 

PI1M 6onee nOAP06Ho. -

3.1. nepeHOPMI1POBaHHWe 6030H-$epMI10HHWe 8epWI1HHWe c!>YHKL\1111 

c 6o30HHwM KOHL\OM Vf 8 OAHOneTne8WX 8epwi1HHWX A11arpaMMax 

qj 

4 

~ ~ 

yo 
2 

q2 

~ 

yo 
1 

AaiOT CJleAYIOIJli1H 8KJlaA 8 $OPM$aKTOPbl (i = 1,2): 

+ 2 2 ' 3 q2 +rn 2 2 
j=i(qi)= _g_{[(1-R)2Q2-(1-R)\QI+-]-1_p+_! (1-R) Q2 

1677 2 4 M2 2 R w 

3 1-R I I 3 3 1 1 1 2 (1) 2 2 2 
-z- R Q +4 +8 R +R(2 -(1 -R)IQ\) v1 (qi,-Ml'Mz) + 

1 1 1- c 1 (1) 2 2 2 
+ [-- --(4c1 R + --)] V 1 (q 1 ,-M 1' Mw) + 

2 201 IQ\ 

+ _1_(4E R+ 1-<1 )V(l)(q~ ,-M2,M2 M2)+ 
28! 1 IQ\ 2 1 1 W-W 

+ <1 [- .!..(1- R)(1 + 2TrQ~Ln( ~ )) + _!_z F (-1) + 
3 M2 2 

w 

-

2R 1 1 2 
+ (-- -)--(W(-1)- Z (-1)) + (1- -) M(-1)1 +E. , 

8+ 2 1-R ~ 1 
1 1 

/13/ 

- 2 g2 2 2 q1 + m
2 (1-R)2 2 3 (1) 2 2 2 

j= 1 (q 1)=--{(1-R) (; ---P+--Q (-+V1 (q1,-M1.Mi))+ 
16772 M~ R 2 

2 
1 2 m r 1 F 1 1 ·11 

+ < 1[- -(1 + 2TrQrLn(--:-rr)) + -Z (-1)-- --(W(-1)-Z(-1))+M(-1) +E
1
, 

3 Mw 2 2 .1-R /14/ 
2 2 

cr 2 g 2 2 2 3 qi + m 
J?(q.)= --[2(1-R) Q -(1-R)IQ\+-

4
1-·--P+Ei, 

1 1 
1677 2 M ~ 

/15/ 

r: ( q~. M2
) = L[.l(..!..- (1-R) IQ 1 )

2 v <2> (q~.-M 2, M2 ) + 
1 1 1 1677 2 R 2 1 1 1 z /16/ 

+(1-R)Q2v(2)(q2 -M2 m2)+(-1_ __ 1_(4< R+-~.!-L))v(2)(q2-M2 M2)+ 
y 1 • 1' 2 oot 1 IQ 

1 
1 i' 1' w 

1-E1 (2) 2 2 2 2 
-----)V 2 ( q. ,-M1,MW'MW)] 
I Ql 

1 
1 

+ --(4E1 R + 
oo+ 

1 /17/ 

f -( 2 M2)_ g2 [(1-R)2 Q2 V(2)(q2 -M2 M2) ( 1-R)Q2 vC2)(Q~ -M2 m2 )] 
i qi, 1 - -- --- 1 i. 1' z + y 1. 1' ' 

16"2 R 
rAe E 1 - 3JleKTpoMarHI1THbiH VIH$paKpacHo-pacxoAHll.\11ilicH 8KilaA 

e2 2 m2 (1) 2 2 2 ] 
E 1 =--Q [4PIR+3ln- -4+Vy (q.,-M1

,m). 
16" 2 M 2 1 

w 
(1) 2 2 2 (2) 2 2 2 

<l>yHKL\V111 V1 (qi,-M ,Mv)l1 V1 (qi,-M ,Mv)onpeAeneHbl c!>opMyJlaMI1 

/III.3.2/ VI IIII3.31 cooT8eTcTseHHo, ct>YHK41111 v~l)Cqr.-M2 ,m 2)V1 
V(

2
)(q 2,-M2,m2)- ct>opMyJlaMI1 /III.3.5/ 11 /III.3.6/; c!>YHKL.l11VI 

v~l)(qf,-M2.~.M~) VI v~2)(q~.-M2.M!.M~)- ct>opMyJlaMI1 /III.3.16/ 

/18/ 

5 



~ /III. 3. 27 I. KOHCTaHTbl w (-1) ' Z(-1)' zF (--1) ~ M(-1) AaHbl B np~JlO>Ke
H~~ A pa6oTw141 . 

3.2. nepeHOpM~poBaHHWe 6030H-¢epM~OHHWe sepw~HHWe ¢yHK~~~ 
C 6030HH~IM KOHI..IOM V2 AaiOT aHallOr~LIHblil! BKJlaA B ¢opM¢aKTOpbl, TOJlb

KO HaAO aaMeH~Tb M 1 Ha M 2 , £ 1 Ha £2 1-1 8~ Ha 8t s ¢opMynax /13/, 

/14/, /16/ 1-1 /17/. 
/4/ 

3.3. x-6oaoH-¢epMI-10HHaR sepw~HHaH ¢yHK4~H on1-1caHa B pa6oTe -

¢opMynw /11.4.38/ 1-1 /11.4.39/. BKllaA nepeHopM~posaHHOill sepW1-1HHoC1 

¢YHI<I..l~~ B ¢opM¢aKTOp :f;(q~) paBeH 

2 2 M2 
• :f3o(q~) = ~134 qo+2.:x_P+(1-R)Q2 [(4-2(~+2m2)~(q211m2,m2))EI + 

16rr M .R 
w 

2 
+ 2ln..;-- q~K(q~,m 2 ,m 2)-2]l. /19/ 

Mw 

¢YHK~I-1H 1Cq5,m2 ,m 2) onpeAeneHa ¢opMynoC1 /1.2.16/, a K(~.m 2 ,m2) 
- ¢opMynoC1 /1.3.4/. 

6 

3.4. xZZ - BepWI-1HHaH ¢YHK~I-1R 

z z 
~ 

I 

IX 
I 

-r f + 

-i=1~ 

X 

~+ 
wvw 

I 

+ 

? +i\T+ X + 
~---~ 

I 

z 
~+ 

x\ /x 
y 

z~: 

:X 

~ 

~+ 
X~ ',X 

'y' 
I 
I 

~ 

~x 
~ 

I 
I 
I 

2 
gMW 1 1 oMw oR a,-

c,t. =-i--[--(Z -1)+Zz -1+- -- --+-=], 
R 2 X 2 M~ R g 

gM w g 2 3" q~ 7 7 1 .mr t 
r f3 = -i- --lo f3 [(--- -+---- Tr--)P --] + 

a R 16rr2 a 4 M 2 3 6 R M2 2 w w 
+ KOHeLIHWe l.IJleHW !. 

/20/ 

/21/ 

I 
I 

nepeHOPMI-1POBaHHaR XZZ- Bepw~HHaH ¢YHK1..11-1H AaeT BKllaA B ¢0PM¢aK

TOp :fS(q~): 

58 (q~) c: ~(_! q5+ M~ 
16rr 2 4 M 2 ) P • 

w 
/22/ 

3.~. AllH xZA i-1XAA BepW~H HeT KOHTPLilleHOB. CoOTBeTCTBYIO~I-le 

sepw~HHwe ¢YHK41-11-1 AaeM ¢opMynoC1 /111.4.101/, nonaraH B Heill kf=O , 

k==-M~ /1-1111-1 Hao6opoT/, ~ ¢opMynoA /111.4.120/. OHI-1 KOHel.IHW ~ ~x 
BKllaAOM B aMnlli-1TYAY MOlKHO npeHe6pel.lb B npi-16Jl~lKeHI-11-1 /1/, TaK KaK 

OH nponOP41-10HaneH Macce ¢ePMI-10Ha. 

4. BKnAA AHArPAMM ABYX4ACTH4HOrO 06MEHA 

B AMnnHTYAY 

4.1. BKllaA B ¢opM¢aKTopw 

YA06Ho npeACTaB~Tb 3TY LlaCTb, npocyMM~posas BKJlaAbl scex A~ar

paMM ABYXLiacT~LIHoro o6MeHa. B peayllbTaTe nonyLiaeM 

2 2 . 2 2 
cz: + 2 2 2' ·- ) 2 2 3 ] q 1+ m 1 q i ( 2 2 111 
J. (q.,q0 )---2-{[-(1-R Q +(1-R)IQI--

4 
--P---11 

q.,Mw,~,-
1 I 16rr 2 M ~ 2 M~ I 

1 (1 I 1)2 _9f, ( 2 2 n. ~ 2 on ( 2 2 2) &g 2on ( 2 2 2) 
-(2- -R) Q M2l1 qi,MZ' 0 '+ 

8
+ qiJ~ll qi ,-Ml,MW' + 8-+: qi1 ~11 qi'-M2,MW'-

W 1 2 

1 ~ ( 1-(2) 2~ ( 2 2 2 
+~(4£1R+ ) 4£2R+ -- q. V'll ~ ,-Ml,MW) + 

28182 IQI IQI I 

+ :l111(qr ,-M=,M.,f))! + E(q~), /23/ 

<r- 2 2 __g_:__ 2 2 [ qf+m
2 q? 2 2 ] ( 2 12 1.

1 J_ 1 (q.,q 0)= (1-R)\.Q- P--2LI
1
(q

1
,M

2
,0)+Eq

0
), '"' 

1 16rr2 M2 M 2 
w w 

:f.o (q~, q2) = £[-2(1-R) 2Q2 +(1-R) IQ I- 2_] 
I I 0 16rr 2 4 

2 M2 
:fo(q2) = ~(-1.. qo+ X: )P, 

3 ° 16rr 2 4 M 2 
w 

2 2 2) qi +m P + E(qo , 
M2 

/25/ 
w 

/26/ 

+ ( 2 2) g
2 

1 ['- 1 ( 1-q )( 1 -£2 )] 
f q .M = --- -- ... - -- 4£1R+--- 4£2R+ -- X 
i i 

1 16rr2 29+ 1 8 + I Q I I Q I 
1 2 

x q~:J1 11 (q~,-M~,M~), /271 

7 



' + 2 2' g 2 1 1 1-£1 1-€2 
f. (q. ,M2) = -- --[4€2- -(4£1R+ --)(4£2R+ --) X 

1 1 16172 28+ ®+ IQI IQI 
- 2 1 

x q;rt 11(q~ ,-M~, M~) , /28/ 

rge E(qg) - 3JleKTPOMarHI-1THbl~ 1-1H<!JpaKpacHo-pacxogRtqi-1~CR BKJlaA 

E(q~) = 1~:2Q 2 [-2(q~+2m2 )j (~,m2 ,m2 )PIR-q~K(q~m2 
,m

2 
)1. 

<!JyHKL\I-'IR I 1 (q
2, M~,O) ~-!MeeT BI-IA 

M2 2 M2 2 
2 2 1 v 1 Mv 1 v 2 q I 1(q .Mv,0)=-1- 2 - 2 + 2 ln2 + 2 (1+-2-) lnl1+-2-l. q Mw q Mv 

{29/ 

/30/ 

<!JyHKL\1-11-1 ~1(q~,-M2,M:)1-1 n11 =1t10-1t 11 onpegeneHbl <!JopMynaM1-1/Ili.B.13/· 
/III.B.15/,sKoTopblxk2 ... q?, Mk=M =Mw· .1 m 

4.2. f<oHe4Hbl~ TeHsop Bat3Cqi,q~) 

np1-1segeM see rpynn~ g1-1arpaMM gsyx4aCTI-14Horo o6MeHa 1-1 TyT me 
Bblni-!WeM COOTBeTCTBYIOtql1e l-IM 4aCTI1, OCTaBWHeCR nocne BblgeneHI1fl 
BKJlagOB B <!JopMc)laKTOpbl H gaiOtqHe BKJlag B TeH30P Ba{3:q¥, q~). ~bi4HCJlflfl 
1-!HTerpaJlbl no BHpTyaJlbHOMY 11MnyJlbCY, Mbl CTaJlKHBaeMCfl C HOBbiM KJlac
COM <!JyHKL\11~ ;B ijk(qf, q~),KOTOpble onpegeJleHbl 4epe3 TpexKpaTHbl~ 1-!HTer
paJl no <!Je~HMaHOBCK11M napaMeTDaM 

1 2 1 1 zixjyk 
$ ijk = J z dz _( X dx r dy • /31 I 

0 0 0 ( e - z2 k 2 )2 
xy 

Bbi4HCJleHI-1e BKnaga TeHsopa Ba/3Cqtq~) He s aMnni1TYAY, a cpasy B ce-
4eHI1e paccMaTpl-!saeMoro npo4ecca, T.e. s 1-!HTep<!JepeHL\1110 MaTpi14H~x 
3JleMeHTOB gpesecHoro 11 ogHoneTnesoro npH6nl-1meHI-1R,nossonReT H36e
maTb MHOmeCTBa 11HTerpaJlOB ~~k H 11MeTb geJlO TOJlbKO C <!JYHKL\11e~ 
$ 000 , KOTopaR nerKo csogi-ITCR K ogHoKpaTHOMY 1-!HTerpany. 3To 11 6~
no cgeJlaHO C nOMOtqbiO CI1CTeM~ aHaJ111TI14eCKI-1X B~41-1CJleHI1~ 

SCHOONSHIP 110:HanHcaHo cooTseTCTByiO~qee 4HCJlO nporpaMM AJlfl scex 
yKa3aHH~x Hl-!me g11arpaMM. PesynbTaT~ gosonbHO rpoM03AK11 1-1 sgecb 
M~ 11x He npi-1BOA11M. OHI-1 RBJlRIOTCR npoMemyT04H~M 3TanoM npH nony-
4eHI111 41-!CJleHH~x pesynbTaTos o nosegeHI-111 ce4eHH~ 11HTepecyiOtqi1X Hac 
npolleccos, KOTop~e 6ygyT npegcTasneH~ s gpyroM MecTe. 

4,2,1. necTHI14Hble 

P, p1-p 1./3 

~ 
0.. 

B p ~ .... 
0"' 

-P~- p lei 

-p2 

8 

g1-1arpaMMbl 

vo 
1 

k1 

vo 
2 

kz 

P, 

-p2 

P,-P 

B ~p 0.. 
I 

011 
(]" 

d. 

-Pz -P I..B 

vo 
2 

kz 

vo 
1 

k1 

1 

' •I 

» 
1 

•I 
l 

ll' 
l)• 
! 

l 
M • 

•. , 

a/ B=Z 0
- 6osoH. necTH114Hble g11arpaMMbl s 3TOM cny4ae ga10T cne- ; 

AY10tql1~ BKnag s TeHsop llz{3(q¥. ~) /4JleHbl, nponopul1oHaJlbHble Macce 
<!JepMI-IOHa m. MOmHO onyCTI1Tb B npH6JlHmeHI11-1 /1//: I 

z (2 2) . 2Jd
0

p YJ.!C-P~rP) rYa(ql-p)y/3 Yf3(q2-P)Ya ] 
B /3 q , q = -lg -- ll . + x 

a 1 2 (217)n p +2P·P (p-.q )2+m2 (p-q )2+ m2 

X 
(p1 -~)y Jl 

p2 - 2P·P1 

2 1 2 /32/ 

1 1 1 2 + + + (1-R)2 2 - - -
--[-R (-2 -(1-R)IQI) 8182y + -R-Q 8182 y ] ; 

p2 + M2 z 

6/ B = w- -6osoH 

":l!(-P2-P) r Ya (q_("j)Yf3:. 
1 

Y§(q 2_-PA) Ya ) x 

p2+2P·P2 L(p-q1)2+ m2 (p-q2)2+m2 

n w 2 2 1.2J__!__L 
Ba/3(q1,q2) =- 2' 1g (277)0 

(p1-p)yJ.! 1 [""+ (4 R 1-€1 )]['"'+ (4 R 1-€2)] +. 
X----- 6 1- £1 + -- 0 2- €2 + y 1 

p2 -2p.p1 p2 + M: IQI IQI /33/ 

B/ B - <!JOTOH 

A 2 2 . 2 2 _( d0 p I-2P2J.!-yfLp r Ya(ql ~p)y/3 
B (q , q ) = -Ie Q -- L 2 2 + 

a/3 1 2 ·(217) n p 2 + 2p.p2 (p-q 1) + m 

yiq2-P)ya] x 
2 2 

(p-q2) +m /34/ 

x2p1fL-WJ.!_+ 4P1·P2 (~q1Y..§. .. +Yflq2Ya)}x 
p2-2p.p (p2+2P·P )(p2 -2p·p·) q2+m2 q2 +m2 1 2 1 1 2 

, x - 1- c 9+ 8 + r + + 8-8-r- ), 
p2 1 2 1 2 

/3TO BblpameHHe ocso6omgeHo oT sKnaga, cogepma~qero 11H<!JpaKpacHyiO 

pacxogi-!MOCTb/. 
r I B = x -6osoH. BKnag necTH114HbiX g11arpaMM c x-6osoHOM KOHe4eH 

\ 
1-1 nponopl\1-!0HaneH KsagpaTy Mace~ <!JepMHOHa, no3TOMY M~ npeHe6peraeM 

11MB npH6JlHmeHI111 /1/. 

4.2.2. nepel<peCTHble g1-1arpaMMbl 

p -~-----Vl P1 I,JJ1 -P M.~~-k. 

-p2 -p2 

2. 

yo 
1 

k, 

9 



a/ B 1 = B 2= w--6030Hbl. nepeKpecTHble AHarpaMMbl AaiOT CJleAYIOll.\HM 
BKJlaA B TeH30P Baf3(qi,q~)/KaK A11R up,TaK 1-1 AJlR downqJepMHOHos/: 

B w~w (q2 q2) = -ig2 I dnp __ 1_ { Yll(qcp)y~qcP)yv (p 8 + 
a{3 1• 2 (2rr)n (p cP)2(p2+M~ (qcp)2[(p-k2)2+M~] a llV 

1-E2 + 1- E 1 
+ k2v 8 all - k.zJL 8 av )( 4 E 2R + --H 0 1 -( 4 E 1 R + ) ] + 

IQI IQI 
/35/ 

+ YJL(q2_'p)ya(P1-P)yv (p 8 +k 8 -k 8 )(4E R+ ~) x 
(q

2
-p)2 [(p- k / + M~] f3 JLV lv f3JL 1JL {3v 1 I Qj 

+ 1-E2 
x[02-(4E2R+ ---)]ly +, 

IQI 
rAe m1 - Maceo~~! npoMe>KyT04HbiX qJepMI'IOHOB - npeHe6peraeTcH/scneA
cTBI-1e 3TOrO 1-!MeeM npOCTO npOH3BeAeHHe MaTpl-1~ CMeWHBaHI'IR qJepMI-10-

HOB, KOTopoe AaeT !. K ik K ;i = 8 ij I. 1 
k 

6/ B 1 =X -6o30H' 82 = zo -6o30H 1-1 Hao6opoT. nepeKpeCTHble AHar

paMMbl AaiOT BKJlaA B TeH30P Baf3Cqi, q~). nponop~HoHaJlbHbiM Macce qJep
MHoHa, 1-1 B npi-16JlH>KeHHH /1/ HM MO>KHO npeHe6pe4b. 

4.2.3. JleCTHI-14Hble Al-1arpaMMbl C Tpex6030HHbiMH CBR3RMH 

pf 
81 v~ B1 v~ 

p-p jJ k,~zR 
t 0! 

p , B~ 

R ... Pa vo~O J. 2. P .. Pz 13 1 

81 k, -Pz R. k, -Pz -Pz 

a/ B 1 = B2=W- -6o30Hbl. 3TI-1 AHarpaMMbl AaiOT cneAYIOll.\1-1111 BKnaA s TeH-

30p Barf. qi,q~) /KaK A11R up, TaK 1-1 A11R down qJepMVIOHos/: 

\VW 2 2 1 _2 1-el 1-E2 
B {3 (q1,q2) =--ig (4E1R+ --)(4E2R+ ---)X 

a 2 IQI IQI 

n ~ + 
xI~ YJL PYv Y n -2---------!8 8 +8 a 2a a 

(2rr) p (h2 +M2 )(h2 + M2 ) aJL {3v f31l av- a{3 llV + 
1 w 2 w 

M2 2 2 2 
+ ___ w__ [a aa (1- ~.1.)(1- ~-2-)+(1--M-1 )~ 1vv (k ,h ) + 

(p -q )2+ M2 all ~-JV M2 'M2 M2 M2 f3all 2 2 
1 w w w w w 

10 

j. 
'• 
d '. 
: ~ 

ij 
l 

I 

M~ ~ll 1 )] 
+ (1- M2)MTVa{3v (k1,h1)- M2VPall(k2,h2)Vp{3v (k1,h 1 + 

fl w • w 

M2w M21 M ~ M I h2u /36/ 
+ [aava{3,(1--)(1--)+(1--)--=r:V{3av<k 2,h 1) + 

(p-q )2+M2 ,.. M2 M2 M2 M2 
2 w w w w w 
2 M2 htv. 1 

+ (1-2)2 Va{3/k 1'h2) - 2 VPf31l(k1, h2)Vpav (k2 • h 1 )]I ' 
Mw Mw Mw 

rAe h 
1 

= p
1
-p, a h 2=P+P~ Maceo~~! npoMe>KyTol.lHbiX ¢epMI-10HOB npeHe6per

JlH /HMeeM onRTb L K.k Kkj =a .. I. TeH30P v \ (x, y) onpeAeJleH ¢opMy-
k 1 IJ ptw 

noll! 

v \ (x, y) = (x + y) a, + (x- 2y), a + (y- 2x) a \ . 
ptw p 1\V " pv v P" 

1371 

6/ B 
1 

= zo -6o3oH, B 2 = x -6o3oH. TaKI1e AHarpaMMbl 6bl8aiOT TOJlbKO 

npH Vl.= V2=Z0 /AI-1arpaMMa c 4eTblpex6o30HHoill C8R3bl0 OTCYTCT8yeT/. 

OHI-1 AaiOT cneAYIOll.\I'IM 8KJlaA 8 TeH30P Baf3Cqi,q~): 

8 z{3x ( q 2. q 2) = _ ig2 R-2 e E 
a 1 2 1 2 

2 
n Mw x r J!..::p_ -- 2 2 

(2rr)n p2 [(p-p1)
2 + M~][(p+p2) + Mz] /38/ 

Y P Yf3 yaPYa ('"'+®+y+ + 0_0_y_) ( a · + ~- o 1 2 1 2 
X 2 2 

(p-q1) 2+ M~ (p-q2) + MX 

8/ Bl= x-6o30H, B2=Z 0 -6030H. 3TI-1 AHarpaMM~ AaiOT KOHe4H~M 
8KJlaA, KOTOP~M HC4e3aeT 8 npH6JlH>KeHHI-1 /1/. 

5. KOHE4HAR AMnllMTYAA OAHOnETJlEBOrO nPM6JlMmEHMR 

CyMMHpyeM see BKJlaA~ 8 aMn111-1TYAY· B~AenReM 3JleKTPOMarHHTH~ill 
¢aKTOPH3YIOll.\I-1MCR 4JleH C HHqJpaKpaCHOM pacXOAHMOCTbiO, RBJlRIOll.\HMCR 

qJyHK~Heill HH8apHaHTa aMnJlHTYA~ q~=-~. 

V0 v 0 e2 2 2 2 2 2 2 m 
2 

M
0

1 2--Q [(4-2(q 0 +2m) a(q 0 ,m ,m ))PIR+21n-2--
Mrr 2 Mw /39/ 

_ q 2 K ( q 2, m2, m 2) ] . 
0 0 

CyMMHPYR BKJlaAbl 8 qJopM¢aKTOPbl, Mbl o6HapylKI18aeM, 4TO see ynbTpa
¢HoneT08ble pacxoAHMOCTH B3aHMHO yHi14TO>KaiOTCR. KoHe4HbiMH qJopM$aK-

ll 



TopaMH ~o, S_o H ~3° MO>KHO npeHe6pe4b e npH6Ili!I>KeHH11 /1 I. 8 <!JopM-1· 2 
<!JaKTOpaX ~tH ~-- B3aHMHO YHH4TO>KaiOTCR BCe HeyAHTapHbJe 4JleHbJ 
/Bo3pacTaiO~He 6JcTpee, 4eM ln 2 1q~ I /. 8 pe3yilbTaTe nony4aeM 

1 

+ 2 g2 1· . 2 mlf 1 F ~ 1 (q 1) = 1 + 
1677 2 

[- ]'"(!1 +£ 2 ) (1 - R)(1 + 2TrQf Ln (Mii}) + 2" (!
1
+c

2
)z (-1)+ 

w 
2€1 R 2€ 2R 1 1 2€

1 
2E

2 +(--+----(E1+E }1--(W(-1)-Z(-1))+(!
1
+€- ---)M(-1)+ 

e + e+ 2 2 1 - R 2 e+ e + 
1 2 1 2 

1 2 2 2 1 2 211 2 2 2 
+( -R)Q Vy(qi'm )+ 2 v1(q1,Mw)+R(2"-(1-R)IQI) v

1
(q

1
,Mz)+ 

1 1-E1 2 2 2 1 1-E2 
+-(4E 1R+--)v2 ( q. ,-M 1,Mw)+-(4E

2
R+ --) x 

28 t IQI 
1 28~ IQI 

/40/ 

( 2 2 M 2 ) 
2
Et 2 rt ( 2 M 2 M 2) 2€ 2 2 j( ( 2 M 2 M 2) xv2 qi ,-M2, w +@+qi 11 qi ,- 1' w + e+ qi 11 qi,- 2' w -

1 2 

; I 

'. 

< ! • . 

J 
\) 

1 1-E1 1-£2 2t't7 2 2 2 'l7 2 2 2 ) - (4! 1R+ --)(4£ 2R+--)q 1 v~ 11(q.,-M 1 ,Mw)+-.11(qi'-M2,MW)) ,- 1 28+e+ IQI IQI 1 
• 1 2 

2 cr- 2 !72 1 . 2 m r 1 F 
J. (q.) = 1 + -<Z-[- -(£ 1+ E 2)(1-R)(l+ 2TrQ r Ln (-)) + -(£

1
H

2
)Z (-1)-1 1 

16772 3 M 2 2 
w 

- ~ {£1+£2) 1 ~R (W(-1).., Z (-1)) + {£ 1+£ 2) M(-1} + (1- R) Q2vy<q~, m 2) + 

(1-R)
2 

Q2 v
1 
(q~.M~)], 

+ R 1 1411 

+ 2 2 g 2 2 (2) 2 2 2 
fi(qi,M1)= 16772[(1-R)Q Vy (qi'-Ml'm )+ 

1 1 2 (2) 2 2 2 1 1 1- ( 1 (21 2 2 2 
+ -(- -(1-R)IQI) V 1 (q. ,-M 1'M zh(-- -:j:"(4£

1 
R + --))V 

1 
(q.,-Ml'M~ 

R '2 
1 

2 281 IQI 1 

1 1-£1 (2) 2 2 2 2 
+ --(4£1R+ --)V 2 (g. ,-M1,Mw,Mw) + 

28+ IQI 1 
1 

I 

+ _1_{4€ --
1
-(4£ R+ 

1
-<J)(4€ R+ 

1 -£2))q~n .(q~ -M 2 M2 )] /42/ 
28 + 1 e+ 1 IQI 2 IQI 1 11 1' 1' w • 1 2 

2 
f -( 2 M2) g_2 [(1 R)Q2 v<2)( 2-M2 2) _\.1_-::.~LQ2V(2)(q2 -M2 M2)] . q,. = - - - q ·• 1' m + 1 i' · 1' z · 1 1 1 16172 Y 1 R 

I ' 

0 
~ 

/43/ 
' +22 -22 l 4 <llopM<!JaKTOPbl f. (q.,M") 1!1 f .(q.,M 2 ) AaiOTCR <!JopMynaMI!I I 12/ 1!1 I 31 co-

l 1 2' 1 1 

>111 

12 

OTBeTCTBeHHO, B KOTOpbJX HaAO 3aMeHI!ITbM 1 Ha M~,a TaK>Ke f 1 Ha€ 2, 
Eli Ha 8~ 1!1 Hao6opoT. <!JyHKLIHH vy(q~,ofl), v1(q1,Mv) 1!1 v2(q~,-M2,M~ 
HMeiOT CileAYIO~H~ BHA: ' 

2 2 m2 ( 1) 2 2 2 ( 1) 2 2 2. I q 11' 
v (q., m ) "'-5 + 2ln-2 + V (q .,-M 1, m ) + V (q.,-M 2,m J+ln-2 , 
y1 My 1 y 1 m 

"' 2 2 2 /44/ 
2 2 5 Mv Mv qi -(1) 2 2 2 

v 1 ( q 1 , Jt1 v) = 2' + -
2
- [ -1 +(1 + 2 ) ln 11 + 2 1] + V 1 ( q i , -M 1' M v) + 

qi q i M v 
/45/ 

- (1) 2 2 2) 
+ V 1 ( q i ' - M2 ' M V ' 

v (q2 -M2 M 2) = y(1) (q2 -M2 M2 M 2) _ y(l)(q2 -M2 M 2). 1 lt6l 
2 1' 'w 2 i' 'w' w 1 i' • w • L 

ObJPa>KeHHR, o6o3Ha4eHHble 4epTo4KO~ ceepxy, oceo6o>KAeHbJ OT HeyHI!I
TapH~X 4IleHOB, a I!IMeHHO: 

~ M2 M2 2 -(1) 
vC 1 >(q~ ,-M 2, M 2 ) = ~{.l.ln-v -1+ .1.(1+ _y)ln 11+ ~ D+ v (q~.-M 2,M2 \ 

1 1 v M 2 2 M 2 2 q 2 M2 1 1 V, 
v w i v /47/ 

2 M2 2 
(1) 2 2 2 2 qi 1 w qi -(1) 2 2 2 2 

V 2 (q 1,-M ,M,.,,Mw)=-(-1+-{1+-)lnl1+--i)+V2 (q.,-M ,M", M.,). 
" M~ 2 q~ M~ 1 " " 

/48/ 

l<oHe4Hbl~ TeH30p 8 a,B(q~, ~~He COAePX<I!IT HeyHI!ITapHbiX 4IleHOB. 

6. 3AKJ1104EH~E 

8~4HCJleH~ OAHOneTJleB~e 3IleKTPOCJla6~e nonpaBKI!I K aMnili!ITYAaM npo
LieCCOB aHHI!Iri!IIlRLII!II!I <!JepMHOH-aHTI!I<IJepMI!IOHHO~ nap~ B ABa He~Tpailb-
H~X BeKTOpH~X 6030Ha B np1!16Jli!I>KeHI!II!I MaJlOCTI!I <!JepMI!IOHH~X Mace /1/ 
AilR KOHe4H~X 4IleHOB, KaK BI!IAHO 1-13 OKOH4aTeilbH~X <IJOPMYil /40/-/43/, 
<)lOpM<IJaKTOPbl 3TO~ aMnili!ITYAbl HMeiOT TaKyiO >Ke CTpyKTypy, 4TO 1!1 <!JopM
<)laKTOP~ <!JepMI!IoH-<!JepMI!IOHH~X npolleccos/41. KaK 1!1 e cny4ae <)lepMI!IOH
<)lepMI!IOHH~X npolleccoe/4,5~ e paccMaTpl!leaeMoM Knacce 6o3oH-<1JepMHOH
H~x npolleccoe AI!IHaMI!I4eCKI!Ie 3<IJ<)leKT~ e~cwero /oAHoneTneeoro/ nopRA
Ka npeHe6pe>KI!IMO Mail~ AilR H~HeWHero 3KCnepi!IMeHTa. 3aMeTH~~ BKilaA 
B nonpaBKI!I K aMnilHTYAaM AaiOT IlHWb KOHCTaHTHble 4JleHbl, npi!ICYTCT
BYIO~I!Ie B <IJOpM<IJaKTOpax ~t(q~) 1!1 ~(q~), KOTOpble COAep>KaT 60ilbWYIO 
CYMMY norapi!I<IJMOB. EcilH V'll!l V 0 

- Z0 -60302Hbl, 60JlbWI!Ie KOHCTaHTbl 
npHCYTCTBYIOT B <IJOPM<!JaKTopax ~+(q~) 1!1 ~~(q1 ) nDilHOCTbiO, eCill!l OAI!IH 
1!13 He~TpaJlbH~X BeKTOpH~X 6030HOB - <IJOTOH, BKilaA 3THX KOHCTaHT 
yMeHbWeH BABOe, eCilH >Ke HMeeM ABa <IJOTOHa 1 60JlbWI!IX KOHCTaHT HeT, 
1!1 <IJOpM<IJaKTOpbl ~~(q~) npi!IHI!IMaiOT MI!IHHMaJlbHbJe 3HalfeHI!IR, 04eHb 6111!13-
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, 

KH~ K eAHHH4e /npH 3HeprHHX H nepeAaHH~X HMnynbcax H~HeWHHX 
3KCnep~MeHTOB/. 

3TO 03Ha4aeT, 4TO npHHHT~e onpeAeneHHH napaMeTpOB 1

TeopH~ rBC 
B ecTeCTBeHHOA cxeMe nepeHOPMHPOBOK/4,S/ M~HHMH3HPY~T nonpaBKY 
K Ce4eHH~ KOMnTOHOBCKOrO 3$$eKTa ~ OCTaeTCH cnpaBeAnHB~M onpe
AeneHHe noCTOHHHOA TOHKOA CTpyKTYPbl a 4epe3 3Ha4eHHe Ce4eH~H 
KOMnTOHOBCKOrO pacceHHHH np~ HyneBOH 3HeprHH $OTOHa, 

1. 

2. 

3. 

4. 

5. 

6. 

7. 
8. 
9. 

10. 
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6aPAHH ~.~ •• XpHcToaa n.x. 
3neKTpocna6we OAHoneTneable non'paBKK 
K aMnnKTYAaM aHHKrKnA~KK ABYX ~epMKOHOB 
8 ABa HeHTpanbHbiX BeKTOPHbiX 6030Ha 

P2-82-836 

B OAHoneTneaOM npH6nH*eHHH Bb14HcneHw aMnnKTYAbl npo~eccoa aHHKrKnA~KK 
$ePMKOH-aHTK~epMKOHHOH napw a napy HeHTpanbHbiX aeKTOPHblx 6o3oHoa. Uenb~ 
pa6oTbl ABnAeTCA KCCneAOBaHKe eAKHbiM o6pa30M 3neKTpocna6blx nonpaBOK K aMnnK
TYAAN wHpoKoro Knacca npo~eccoa npH 3HeprHAX coapeMeHHbiX H 6YA~HX 3Kcne
p-eHToa. Pac-.eTbl npoBOAATCA B paMKax pacwKpeHHOH SU(2) 8U(l) TeOpHK rn31UQy-
8aAH6epra-CanaMa c npoKaaonbHbiM 4HcnoM neawx ~PMKOHHbiX AY6neToa K c npoKa
B~HWM YHKTapHbiM CMeWKBaHKeM ~epMKOHOB, B YHKTapHOH KanK6poaKe, MeTOAOM 
PB3M8PKOH perynRpKaa~KH. Oony4eHHble ~opMynbl AnA ~op~aKTopoa aMnnHTYAbl pac
CMB1PMBaeMwx npo~eccoa a OAHOneTneaoM npH6nK*eHHK MoryT 6b1Tb Kcnonb3oaaHbl 
Afta 8KanK3a 3KCnepHMeHTanbHbiX AaHHbiX C YCKOPKTeneH CO BCTpe4HbiMK a+e-·ny4-
KaMM 

Pa6oTa BblnonHeHa a fla6opaTOPHH TeopeTH4eCKOH ~H3HKH OHRH. 

C~eHKe 06~eAKHeHHOrO KHCTKTyTa AAePHbiX KCCneAOBaHKH. ~6Ha 1982 

lardln D.Y., Christova P.Ch. P2-82-836 
Electroweak One-Loop Corrections 
to Amplitudes of Fermion Annihilation 
Into a Neutral Vector Boson Pair 

. I The one .. loop amplitudes for fermion-anti fermion annihilation into 
· a neutral vector boson pair are calculated. The purpose of this paper is 

to continue the unique treatment of electroweak corrections to various 
processes at energies of current and future experiments. All the calcula
tions are carried out within an extended SU(2) 8U(l) Glashow-Weinberg-Salam 
theory with arbitrary number of fermion doublets and with arbitrary mixing 
of fermion fields, In the unitary gauge by the dimensional regularization 
method. The one-loop formulae derived for the formfactors of the considered 
processes amplitudes can be used for an analysis of the experimental data 
obtained at e+e- and P., coli iders. 

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