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I. Introduction 

In the present paper we ·continue our calculation of the amplitude 
of ·Higgs-Higgs interaction with taking account of one-loop corrections 

Ill . started in • The method of calculation of the·diagrams of two-Higgs 
interaction in the framework o£ the Standard Model (SM) is analogous 

. /2/ . 
to that proposed by Passarino and Veltman. .·The Feynman·integrals 

are redu
2
ced to scalar form fact~rs 8 0 (f.~ tf41~M]), C0 { tjl·, (p-!f)~ p~ 

Mf,M},M3)and 9Jc(q,.;,pff,tJ~.p1~S,t/11 ,~2,Ht,t\2)that are connected with the 
scalar one-loop fntegrals 'of t' Hoof"t and Veltman /J/. The renormali
zation program used here is described in our previous paper, i.e. 
it use~ the parameters recommended by the :Trieste conference / 4/ 
( e I M w} M~ I !vfx I m r) ' and performs on the· mass shell 

of incoming and outgoing particles 15 1 • The application of the 
unitary gauge allows us to 'avoid the ghost states (see 161 ), but 
forces us to introduc~ the' co~nter terms i .)L1, c.t. .for that ampli~ 
tude. The used notation would allow us to perform easily the genera..:. 
lization of the obtained results to other models. 

The resulting amplitude .is assumed to.be used. for consideration 
of the problem of possible existence of the Higgsonium;the bound 
state of two Higgs bosons /7 1.. . · . 

The plan of. the pap,er is as follows. In Sect. 2 the "box" diagrams · 
are calculated (~e ~till do not fix th~ value of. the co~stants /. x, 
.JW.X, ~~} , ~ X • In Sect.J we pre~ent the results for the 

remaining diagrams with the renormalized blocks for vertex and 
self-energy parts from our previous paper /l/ • 

The counterterm for the renormal1zation of the total Higgs-Higgs 
amplitude is found. The S~ary contains the discussion of possible 
applications. 
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2. Box diagrams 

1. P, 1 l 2 q1 
..x, I .x" I .x3 

- 1 /3 -~ ( · 2. 2J -j_B · ;- (t 2 · v· · ("\ /;" S 1n1 .m. ·;z • 2 ~. m2 .rn, -t-
.c.::: .. ,-c 1 ·-.~ .:>_o ' ' • 

~~~~ tl-p1 ·l-q1 

:i' 

1 
[ 

' : J-' ? .'1 . I 

+-y 85 ($1 ~2 -mj)-86 m,m2 -/31m/n;-4m;rn, 
P2 • · I .:;n · I . q2 
.x2 4 l-p -p 3 .x, 

1 2 . 
. . · .. p3.%p3f p3f o'3F . 

• 111 ( 2 2 2 2 t) .:.::_ t.tl tz t3 tLt ·;- (a 2. 2 :z. 
l.rt- f.i. Jf2·)cp-, '~2. 's, - j 6n2 . -2 fJ I J tj:;.' /;., 

!1.. • t J(J.. u2 J,t2 }J~. ) · (2 1) /lt I S I l I"' :X 1 fV~1 1 !v;xtt I )'#/ . • 

1 [ . . 
) + 2 · -Bs(~l1+ - (' )( 2 :l. ·!1.. i L ~1, f,_' S' m1 ' "';. 'm:; 

+mf) -0mJm2 -88mctmf -eom2m4] /i ( r;/, 
. ~ . 

2. 
q, 

.XJ t !L . Q . ~ ·) 1 { 13 ! . . 2\ B . . 
. 'ft J m1 J mJ, m~ + 2 . 05 \~f2 -m1)-. ?m.t.~ 

q2 
-Batl1:1m~ ~ ~tm3mJ / J ( s' PA~' f1 ;_I r>J,"", m~ 

J(2 4 .x, 

. . · o3f o"!Jx fJi o3f _ · 
. JL ( 2 2 2 2 t) _ Lfi. fz t3 f't j ( ~ 

1 
l ~tf I ~2.} Cj-t J ~2 1 s I - j 6 7{2 _ 

2 
~ 1-f If;_ J 

9... .l. t i-12 )1.2. ,(,! 2. lj· ;J tf.,;.'l b:f.. u _l':'(y l"•yl /'-j'Y/1 1'-'',.,11, ' . (2.2) l/17-'1' I I /'I /'I ~I/\ • 

n1~) + J [ $, (~f2 -mV -4m2m3- f}ofn2~- · 

13 J -~ ·(. ?... n · 2 2 '"> ) j_ 
- II mplf - i 1:;. ,f;' t ' mJ- ' m' ' m ;- + 2 . 

and a similar diagram with the J. P1 ,. 1 m1 2 q, 
..X1 · n 1 n Jc-3 opposite lepton ourr~mt 

direction. 

m, N l-p
1 

t-q 1 n m2 

Pz • U l-p:1 - P2 U ,q2 
.Xz 4 m3 3 .x, 

X[$,(( -I 
x :z. , ( z 2 2.) l · L Q){f 2 2 
1 f:111t -rm;: lJ;.. -ttn3 +-m.y - S + mt + m3 + m.l- mit; 

2 2 

2.. · 'l..) ( ,_ 2 ttJ2~- D (~-, ;~. :7.. · :z l + (8'+m, rl'1, f;. +rn~ r J f [)Gin1fTJ.2V'J. rm, +n1,_/+ 
. ., ' 

~ ' . 

. j Xn;< y 
i }f (b2 D2 (22. {l2 s -t)·=- t._ft ~f3;L( {-28-D-LB 

~~fIr '2_) fl (If '2_ ) ( • L;lf2 . • ;.')-.r . 2 "§" 
-r B tnt n73 (:i .i- ;n~;. -rm/t;..) + Ba lnttr?t; ~f.:21 ~mi -rn~;) + 

1 ' . . . v 0 ( ~,., :; . . . 
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rB_gm;.m3 {;/~m/,mf }-r-fjtJ117.zn1"~() rln/rm}).;. 4 • 
>( • :2. . .;z ';t . ;)_ Jl_· ~ J

- ' 
/7!3 m1f 1t t m, rm;.j r 2 f1m,m2m_~m.. j 2 ( ~~' 1;,' 

2 ::> t 2 2 2 ?) f;;.. ) j/·' 5_, ) mil m2' rn3 'm;).' (2.J) 

where ---""'~' 

85 =J- ·~~ r44- 4~ -!A tf;~ -~~ ·~~8"4' · 
8 = i·+~~ +~t; -l;t +!;~ -4<4-44-1:4l4:4, G . . . 

81 =l +~~ -!;;;-~;~ ~~1, -41r+~ ~t((;l,~, 
~-- j +4~.-~&3 +~{- 44+h.~ -~4 -46~&, 

. ·. (2.4) . 

B3 =i-0~-4~-~~+h~+~~+~4-ig~~, ·· 
8o = i- ~~ -~~ +~~ +~4-IA-4~+444~ . . 
!]1 =i -~~+44+1A -~&-~~+~~--~444 . . 
·!}:( j +04 +4~+4tt+~~+t;~~4~+~~~~-
The diagram 

p 1 · ., .. ·1 
4. ' • << = ,; v_ 

p2 Q2 

.x2 .x, 
4 

and an analogous diagram 
with the opposite lepton current 
direction 

... 

J 
r 

I 

are described by the above expression but with the substitution 

f:A ~ ;>- Cf 2 • 

5. 
. P, 

.x, 

p2 
~2 

v q, 
.X3 and a similar diagram with the 

opposite vector boson. current ; 
direction • 

q2 
.x, 

iA{b1',pf ci;,({:s t) = t-ft'V!Ifl!ff 1. i_:(_i_~ . . r ) f p. 1 ' 1 G 712 L; 11 6 2. . v 
, (sd)- ~?( ft•+p}+ tf;+fV.,. (pJ-t;/('h'-~i) + 

+ cc;?t-e}-J(z-J-p,_'J) _ 1. 1 . (b"' .,J,'t _q/' q_ 4 01
1
·· :1._ :(- · .. . 6 t . . 8 fti 8 (.1. +I ').. +- fJ t + /1 ;z + c: l ?J. fl + 

v . . 
t b2. :1.) t- ';! !!Q ~ . 2. 2. i ;J. .q:J. ~). :l( ·tt..)(k~ ,?. r;.fl. 3\J :1P2.. +Pt'f;.·+-f:;_ft +,~1-v +3 s+ -;~1+;;,_f-

+d:fe;_) ·_·j_,(s"+st +·_t)ll p +-_j_ }/+J~~+i/+% 
' f/ fl' I j )'J 1 A At: + 
-~_j_ £[. (s1-t)2- (s+t)(p:r[J22+1f+$-i)-r2st .. 
J6.f{:.' . 18 ,~_ + 

* {f!-ftJ{ff:-£f:) +(r;:-e:}{rp-tA/7_ [~ 1 1 (h'J.+f).'J.+ 
.:/. 8 · . · . · · · j .+ J + 2. ;11~ {f I '2 

+ ~~r11} + J ~:(j1+fo_'+7">j1 rs~d2-(:A)· 
. ·(pt·j}+i:ic;;) +f/jJ+!Y1 +j fr:(ll&r+jf)r 
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-----
+171X#+ff)-s(!fji+f:pi)-t~!f!+!2~:~1~ ~:- · ·1 N, t} ).t;,M;. foj~)- [- ~ h:W+F;) +i k· 
X b2 b,:~.2.tL2e.z 7 -/ (a2 tZ;z_ /):z /))._ s i ft2 ;tl2 u.2 ;tf.2 )+ : ·" { h£ + 2cz.!!- -t - o2cp.j +sF; + t If) + d "~·s (a"- CL,2{f2 ct.t. )+ 
rtr·,fp<J-2 plip"'l~'tfr,. I VI tl, V; '/ I \r2 P' .. t·.. J_fGrlv p1 P·.l·p~ 
t r: -fp-( 1~'+2>-fl) f 1-k(t{1~r1:) +S/f -2%-¥- . l + fo.'fJ +{'/(f -~?%:&-;¥?~) JJ~:,)vf:,M:)- [-~ f{ 

v · 1 . · 1. 1 · . . ~1 1 1 
. -ft"jl ftj/ ~ S1+!t ft(- fo~/f: -f/ii1}/J.(f~. r '(i tf'. tfl) t 8 11: (2/1'-rp' -jtj• +sF;dPa;tlu{ 

f1.2. 5 112 ;112 112 ) +[i ~(-a;t.+2s-f:1+ · . x(tt~;/(ai~;_)-~-!~)/-;t;f;;_;. j4f;gllfo(!U·t~,N:)-
tJ'l·) ) fVIV ) 1/ ? V LJ /vf'~ f/). . 1 • j! . !J~ . 

. 7 v [ 1 1 ( ) 1 1 ( ). 2 .z ,_ cr 
. - . . j_ - ~- --;; l f; +f/o -1--/vf,t -j>t T %:;. -~~~).- 5 -t s CJ + 

+j_ j_ (t/~2. '-l S1 1 2D2
0.

2
-bfl.y.:<-bJ..a2 

f c;R.v+-" lf flv · · 8 v . . . .· 8Afi A u 1 + b,_; + ;. - 1 1 (2. 1 1 -;.. r '). r 1 · 2 _i 6 · . ( , . 
~"v "r; · . · · ·tlfT.) l 1 · Cl 4 +a;.!bQ )+n~a.+fl;.tZ 2 -{j_')fl:<f!-

. . . . + 'lo + 1 G }1& . f!;. ;o y t ,-:.; l' !J. /71 fl-; I '!"). 1 

N ff{-j/jJ/ 1;.2. -J~.~·~. J I t(Pi~ ) p; ) s ). ;!{VRJfi!/, i - fl' ' t:7)) 7 -; v (t22_ Al2 A'2) ~ [·-. J L(-i 7-R f F) t 
v . .. t4'>f10 J _ 0 ,_ ,rtv, 'v 1 11; · . 11 12 . . 

Me) tfj ~(-a; +2t -f;l _,_8i -k (s(tt+~:J + ti _j_ (2tl-,~-
5

- t +sf:. ~tR12) ti ~(hi-I 1~1 v · fl• :/ v 0 A J 6. I~ 1 • 11 · j 6 ).f f· . 
~ ~ 2 '2 i a. fl. i I _ 2 2 ;{_ . . ~ . · ·_ y (- o rtv . v . 

+ t1;_ - ;)_ ft Jt )Fjt -jJ;Jt + t fiJ T _j 6 11: ft 1tj~ -tf~•ft) + fr"f; + 1~ ( 1/J/f; -;J/f/ f7r -/fJ/ ;;JJ 
-b

2
cz.2;;1l I ·( 2 . 2 t J12 .Jv12 2) f1 i.~ ~-· ;1. [ 11 1 - J 1- L f-:)( 9-

.. rt jJ I 3/1-J. ~~ ' fl } ' v ' v ,f1_v t 1 tid; . ·1Jpf/t1:/t1v) ~ -1 }/: \~ ~-~ f 8 ;1.1; \ G \ft r 
• (-F+2t- F;) + ~ ~G (s(pir~i)df/ -2fl1I -;+J)- . ~ +ft +IL~ +!LJ:l +~ s - f t -1 (h"-rY/Xtp"-VJ + sfil

3 
t 

. _ v . . I P / 6S . 
- bffcz_; +tf},l.,_j_j_ (:... b2

b2e2
-b2q/f?)l-j (cz._ 2 . ·~ +sF:

1
.)+_j_. --~-~ fP/b),fj/tjJ -rtftl/~f/tJ;.2 + ;;l +· '·fl -iJ J6 ;tt~~ \ ~~~ 2 

/'- 1.,'" 4JJ-1 r 1 , - f H Jvtrr r; .:s J · 

6 
I 
I 
I 
; 
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+ s(pt'fr ~:rep') - b?IJ . .lfl! ~ej_r2~R.) .J .. -; (s !t-i 2 A-12 \:. 
. 1 1 ;. 11 f! t ;P . i3j_} -c \: ., v, v) 

_ [- i j_(p 1-r;r) + j_ i_f-:?( 1 -JJA ~. 2 l :f'.t. . 1 M~ ts- rt& ·. J 11:· ( Glft -~-,~ +f, t-f;;.; - 6 , - . f 

- 5 .s + Ccfi-p/)( c;-/-6) + t [,7 +t r,7 )t j_ --.1 (b~Q_.:J.t 1··:. 
3 (S t · rts . '16) f 6 M: r 1 ! 1 · ~ 

-"" . ' £ )p/ o )..$ '). P ~ , ). 2 1. t .1_ t t G ~ ).IJ --+1? + ~~ ;. + t %;. + /J;. fj., -J- -· t-~ + ·f1 t-P;_l+tp+~ 
.. 3~ ~_. 6'' ...:=5· 6 .. 6 

-tltl1~ - n"o9-f1_ )7 -/ -.(f AI;. ft. 2i}) c2• 5) 
I '~pi 15" r'J.p-;. IGjj-c I VJ 11) . . 

I . • 

6. P1 . V q, and an analogous diagram with the 
.x, X3 opposite vector boson current 

direction 

p2 q2 
.x2 v .)(1. 

are obtained from the aqove expression but with the substitution 

f;. <:=::> - 'f'- ~. ' ' 
Here 

0 
_ _ ;, fA'PX'f4,)~ -{p.1i/vpl'f! -r:1-;lfM-¥,;¢?-1f< Y.,', 

f1i - Mt I ;:+;jrs'-:lj/y-,- 'j,s-:11' (2.•l 

. . l " ' ,_ · + ~ A"P2 ,, f:1 - b q - I. ({lj,J(jv;,Jl- f(ity/!fo)fo -{jt'f!V:t/ 0~-r , ;I 
1';, - j1 tf I ~~~n•. <. o,~_, . . . (2.7) j 

u ?'h'. ~ d{fo 1!~/J:' c V]:l(pf1l-{fif<JftY. . ' .[1 · ~. -b,D~ +1rtNI1111~ ·t"-J)l.IJ:.'-~in/t -Cz!.t c2.8) ' /'3 1 'J•, · Pt-~-1f + , 1p"1 -r· I'' 
./ 

8 

f!. = -{l ([ t L/N!)(fofo)t[+~,;J(&t)J/-W&J'-N-tWh: 
1t · P 

1 
fTJ. f;.i +~I-t t).-.2;t1;- 2;f-t -:2.1-).~t · c2.9) . 

;;:_ ~ (ji fi) (~/b) - (fi tJ:-)tl · · . (2. IO) 

~1 · tl/'+a+t-5 -.2.a.J.tlJ..-:l.ti3·s.-ltJ."s ' 
t•l j!"J. f11jT1 tl f/'). . 

fc = (ht_J0'h2 - f;y>)j/ .. 
. 6 !:+ji+ t:_2;/jf-qtt -2j/t . 

£7 = 011t) 0rpJ - (h.rt~Pf , 
I' '";I 't ,If :2 2 2 ~ r I) ). f) ·1..s "- / 1 +j;_.t- S - 'f'/:i -df1S -Lfl 

f: !ft2J(p,,J-f;?,CJ~Jtf ,· ' 
& ;: + f/ + t i-lJif/-2jft -2j-ft 

f.r. = _ {P~ ~~ J (f-, b,)-{;~,r=)i/ . . , . 
_q 91+ff +S~-~/f}-Jf/S-:lfjS 

;;; = {f?j~J{fojJ;)- {bj-,)j-/ : ' 
fO j/+,).1 

+f
1-2f}''fJ- 2;}-t -2fjt 

!:. - -t&J{foj-J ~ (ttit)j} . ' 11 · (J/+j1 +52.-2!/!/-2/t~ -:!;}s 

f;· _ ~ 1JG J-( ~)l · 
12 -,/+Jf f t'~ 2, 'fo.'-2J}i-2j/6 ' 

(2.11) 

(2.12) 

(2.1J) 

(2.14) 

(2.15) 

(2.16) 

(2.17) 

·CI ·==-rt<f~Jfrt~j;J-ftt-J&:,t:2~(A1J,c;-f +,0rJJ/, (2.18) 
fj3 . . tfirtjJ +S2 -;}/fo'-2j!fs-2ffs · · 

9 



~ ' (ftb~(fo~,}- ~'!f)ftp~~-/td!/!~- i}ft)Jl' 

;;: == - (ft&J(t1tf} + {etp)(fotJ -(;~,'1:$-- (jtfo)f/' 
1~ f/'+ffitt 2 -&;fJ~Jl-2;jt-2f/t_ 

~ = - (fo 1{ J{fotpJ+ 0.!fo){ft??)- fh~!lf--(jtJ;J;/ 
16- b.itftfl" tfl ?d :2. -<)) J..t 0 ;.t /:;. j/J. t- - Lj-'J.f-:1 - ~/. -c:'i-; - -

and 

b.D - 1 (s -/)).-f)')._)- bq_ -L(~"tt'-b;1.-o1.) 
I'~;~ - 2 - I 1 I :.z ' I 1/p- 2 .) I~ ;-tj, 

~dh- =-f(s -%/-f!/), !1.~1 ==f(~+t-r/-c;J), 
1 (· ~ _')._) Ptft =--2 t- f1- ~~l, 

p;_ 1)_ ~ -i (t -;: -%/) 

(2.19) 

(2.20) 

(2.21) 

~ 
1 

::_ J ~ are the Mandelstam variables. _ /J/ 

I 1
1 

l are the scalar. one-loop integrals calculated in 
-o ,- 1 :>... 

J. The one-loop amplitudes 
- 1 · o 3;< . u;z.; -· jX 

Box diagrams from Sect. 2 ( 4- _ = - 31!ft"~)lf'i!tlw J = 
igrYJij211w , /kif.=- iQ-J.Iw , I i?-.X = - i? kijuU/ -

see the previous paper /l/ ) and the diagrams shown in fig.l 
contribute to the Higgs-Higgs amplitude (up to the 4th order 

of ~ertubation theory). 

r) ~) ~) 

)!{) 3) H) 

K)- n) H) 

H) 0} n} . 

p) c) 
Fig.l. The diagrams describing the interaction of two Higgs particle 
(s-channel), ·a solid line _corresponds to the renormalized propagator 
and a black circle corresponds to the renormalized verte~. 



g · 2 JA:I. . 

iRar= 7 rw 'v'x ~·. , · .. 

. ·. 3 .A1 r~<~n.C -< . 2 .J 
~,.fi/i'iifJ) = - -#2 rw w .h . .2. J $-r.z' t 

I ~~M2 ) . X 
. .f/1, .. = !!i_'2vo /vf:jJI<en. (p_ 2.) , 
t z,e) Lt I W . r . 1,2 

. Ina t-U.z)(i+l-12 . 9 2. \ r.1.2. x .x. 
1-.M )=~.. .,. ).12. n Ren.(CJ: 2) 'J,"' . 4 ' W . r ..ll U!. . . 

. AA 9 2. ( (p/2. r J.1f) (l + ftl}) 
t.J"v J). = ~rw M} 17/{en (t 2 

. . . ft -t' f112) 2 
9 4 ~j X . • 

l. JL! ) . ::: . ..EJ[ r. 2 ./1(3J(tJ. 
u .16 w ) 

, 

' 

' 

'(.J.l) 

'(J.2) 

(J.J) 

(J.4) I 

·(J~ 5) 

(J.6) 

i,J.1.K.·· '7.5i!_fl(o){t)l·· . + 44 4-;-.J1(6Y(t)l CJ,-7) 

~ .!{ . M:J.= u2. ~ I( "'" "" ' · v ~"~w ~""'v = nif 

• (} J . . _ 2. '1 g:."' ~ ·14 2. r (i)( 2 2 ) 
z "v~.A!A--)- - -t c r w x . f.IJ! '!ft.2, t ·) (J.s) 

... f1A (}4 lA 2, r(3)0 . /4 
2 e/"~H o) = - -6';j- IV/ w ofz Q... 2. -t) - _!j_ i /vf2 .. 

• ..:: 1 -, , r 1,2. , -:7. 7 ·'i- . 
. . . · . u;=M~ 

)(·r(o) I 0~ CL z t) . (J.9) 
\r~. 1 r:t,2.1 ).. ).. > 

. Av~M.t (J.IO) 
i.fot =-'3iq.2- . . ' . 

· n.) -=-9~~~-- r w J. ··0.11> 

i JU ::; -~~ /71{en{tLi} i :: -li-2. /7/{en{f}) 
. . fJ Lt r W (tfi t- )If) ' ft(c) I 1 'Y'w'{f/+U}) 

In the framework of a renormalization scheme 61 (using the 
unitary gauge)· the appropriate countertenn for 4J- interaction 
reads: (J.l2) 

i.JVl.c.i:. == -~ cf 4[2rz -1'1 +-2 _& +. ~M:_ ~MJ 
.· . 4 (j f\11v- ~~ 'f I . g. ]12 FJ· 

11 , 61After substitution of the renormalization constants fr~ W 
we have 

. · c.t. 2. .,_ :;~.. ;z. _ l 3 · · 3 . -1 · . . 4 [[' 
L.fli ( Pt·f•,}• ,r,s,t) -itf1f,_ Lf Yw -L/W -3rw-

9 1 r-,1 6 1 .'/1 ~lp.. 52 S6 h o 2 
-2 R :;: + ff~fi,:-'r m'J +3 -311- -oR-

·19 1 I 1 31 1 2 1 21 -1 
-12 R -12 R2 +-;grw -2rw + 2rwr;. ~ 2rw+ 

+ 21 ..i ,;.1 (- 3 3 1 . 9 1. -1 ~ p · b _j_ X 

·Lt R r~ -r 8 rw + 1 R· f; Lt RfY:) tnl~ +i-:R 
x( 4? 14 1 J ·1 j 1. 3 1 ·2 -6 -r 3 !Z - 2 R2 -21 R}. +.L; .~ -1~ ·-r 

+ j_ r-3
) 0 h (- 3 -· 1 1 . j_ 2 - j_ -

24 ~ L~tt + 4 L/W + LJ ~ + 2{"' 2fYj./i: 
1 2J p ·. 20(-.. )P Q2 ·-l 1 ft, 

-21r:~.-;rw tnrw- 9 i-~ Lr. i + 2. Mt 1-R, 

>((~j_ -j_R + 1? R2 T 1 R 4) / (--ft.2 /112 tt2.} + .ii 
. 12 9 ·· j )~ ~' hi' tv) 2M~ 

x R ·{-J t j_ yo_ _ j_ 2) L {-- u2 u2 J.j2) + j_ j_ >< 

3 ~ 12 ~ / f'~/v/~}/7/ 2. jv(~ 

x 1·(2.S _ 2.2 0 _ () 0 2 _ iZj_ _ j_ 1 )L(-!vft2 

J-- R _3 . 3 /\_, ··0 ''"' 6 R 12 1?} . · w, 
111). ),j) · 1 1 1 (. l . R ··1 · 2 1 

r.11 1.1 rt:z. +-~ - +2 +-r: - -r: -r- x 
- .. · V" I,"' 2· M~ 1-R . . 3 IV 3 ·J: . 6 

. ·rwr-Jc-1~r:)L(-!1~/'f:,lJ)t+-/rt(-8+ ~r~
2-, 

'" 
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6 ·1 )l(-_u2.,.tzfV2)- .· 1 ·( 3 .· 3 -2 . 
- i/"2 /,_,. . J ' '-' -r~_x,t~~,tv, 'w I +fit~ -j f. -r 1; r~ -

1 ) I (· '/. .z u 2. '1 .z ) 0 1 1 · . ·~ ... · ·1) -.3 ~' .. L. -:f''J/'/;</VfJ:j + ;6 f/t;-L(-fjt)·t;,ftl; + 

+i_rr r_l .2 . (8/ ·j· ..;_ 16r-)~JR 2 If G'2n2. ~7 ff(!j 1 r Lj rn; + .) Q, ?t·cr,'/ rn; + 3 ~. rc. mjt 

+'j_ Tr r 1 . 4 · 1 .R... ·~ ~~ --1. . .~, 7 Lr c1 f!: rL6mi - G -1-R ml - 2 Y'w mij + /ilt~1rL6 "< 

·i!RH:~ §fQ;)i: j~-i~RJmf +.3~m;1fA;;;+ 
~ i T [- ·f R (' 1/ .2. · 2). 2. 2 2 

}fw r f2·FR + 3 Qi/- 3Qt;R T 3 Qi R + 

_ _j_ R m.? ·(-1 8 · 2) mf 8 · 2 2 

12 1-R ;11j + 3/Qd- .:/l;;R-;q; + 3 Q, R· 
?-]. . . 2. ·1] 

>( rnt . . Q ~. 2 I .1 mi . - m, .~ m L{-~,m;/n;)- ~¥If[/, W -r2 ;t1; 
f' . fV ttl ~ j( 

·L ( -fif),mt,mt) + ~ ~ k - j) 2. H ~21 

. '( 1 2 ) . 1}J . (J.lJ)· 
- ___ mi + "} mimi 1 (rnf-m?- )3 mt" 

3 2tf.f- & 102 v + 12 ;tjl: d &~ + w w ttl • d 

tJ 1 . ). ~ c :t ;;· 2 . . .. • ' f. _-, -. - rn,-+m·_ - }>1i-f"Y1q. . . - f?..in~ :- .. -~. 
t 6 ~: _l211u~ d2N; Lffv, uj1/I\/(;J . 

4. Summary 

we have computed the Higgs-Higgs amplitude in the fourth order 
of perturbation theory (that is, with taking account of the one-loop 

correctio~s) in the Standard model. 
It is interesting in several aspects. First, in the eighties 

+ . ' . . . ' ~ -
the anomalous e e-0 events seen at SPS were inte.rpreted as the . 

manifestation of the bound state of. two Higgs scalars or weak bosons 
/BI. Also, let ~s mention the idea -~bout the possibility that g~uge
vector bosons ·could .originate fr

1
om a strong interacting scalar sec-

/9 . 
tor of the electroweDk theory • Secondly, the obtained amplitude 
would be useful for the. consideration of the problem of the unitarity 

/IO/ · · violation (e.g. · ). And finally, it would be interesting to obtain 

a useful information about the behaviour of the Higgs coupling 

constants at m~ss scale }1 
Then, let us notice that the Kobayashi -·Maskawa matrix-elements 

appeared in the renormalized amplitude as a result of use of'the 

CJ't-t;,;M;, and ~111 :.1 counterterms. 
The authors express their sincere gratitude to V.G.Kadyshevsky 

Yu.N.Tyukhtyaev, D.Yu.Bardin, Yu.S.GaDgnus and N.E.Nyun~ko for 

valuable discussions. 
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