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I. Introduction 

~'he present paper continues the work /l/ where the self-energy 
and vertex blocks necessary for finding the amplitude of Higgs-Higgs 
(~Ir) interaction up to the next-to-leading order were calculated. 

The paper is organized as follows. In Sect.2 the Lagrangian 
that corresponds to the model with two doublets of Higgs particles 
is presented in the unitary gauge. No approximations (like lfi » V2, 
121 ) are used. In Sect.J the diagrams that define the amplitude of 
H+:ir interaction are calculated. We have left (as in /l/) the vertex 
coupling constants not to be fixed in the diagrams that contain the 
exchange of two Higgses or two vector bosons. Appendix A contains 
the vertex constants that define the magnitude of Higgs-Higgs self
-interaction (interaction between Ht, Hf 1 H/ and H; ) in an 
arbitrary two-doublet model. In Appendix B the Lagrangian of 
self-interaction i 4H is presented for the case of the model w1 th 
the minimal supersym.~etrical extension of the Standard Model (MSSM) 
without the singlet of Higgs fields (compare with /J, 4/ ). 

2. The Lagrangian 

As it has been shown in /l, 2/, the Lagrangian of the model 
considered by us has the form: 

iH = i ~_,~ + i r.t'H - V / A;:i /4 ) . rrn r, l :r., , 'r,2 
(2.1) 

After the spontaneous breaking of the vacuum symmetry and eliminating -
of nonphysical fields we have (see also ! 5, 5/) 

-iGH = ~ft~f( + ~ [(~I{)"+ (~H;/~ 
+ (~fl30)} + $:If'- ~"~ + 1c:~z01v z; + 

• f ~ { itin (c1.-1) [ H-Jf H/ - H1.
0 J,..Wj + i w ~-p)• 
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In the case of interaction of quarks with the Higgs bosons one must 

start with the Lagrangian 

iQH = - f i1Jf/f1; + ~l·if?:h] - (2.5) 

-t ~·~ [il.ifi i:· t i~if{fJ' 
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or j(ilf = - f' f1t U1. ~c~: + ;: '4il - <2- 6) 

· - Zg [o<to°' -..11+] 
where 'P.ic,, i<i_i <]{' ~c = i 4 P:,"~q r, 2 rR + 1~ J rt. , 

In the first model the quarks with the charge +2/3 acquire 
their mass due to the interaction with the doublet <Pi and quarks 
with the charge - ~/3 due to the. interaction with the doublet q:,

2 
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The starting potential of self-interaction has the form: 
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(2.10) 
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Lt v~2 ' s v2. . 
With the help of the above formulae the potential V ( q>

1 
, q:>2.) 

can be represented after the spontaneous symmetry breaking in the 
following form that contains the masses of Higgs particles : 
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where fl i are the constants expressed through the Higgs masses 
and the trigonometric functions of the angles 0,:: and fa . 1'hey 
are given in Appendix A (compare with / 5/ ). 

The Lagrangian for the MSSM (that we use to concretize the 
vertex constants in the diagrams for the amplitude of H+rt interac
tion) can be found in ! 3 , 4/ • As it follows from these papers, the 

Lagrangian of interaction of Higgs particles with the gauge bosons 
is identical with the Lagrangian of the ordinary two-doublet model. 
The expression for the potential of the self-interaction due to the 
presence in SUSY of definite sum rules for the masses in the Higgs 
sector becomes much more simple. The part of the supersymmetric 
Lagrangian responsible for self-interaction .f.7,H , and not written 
in /J, 4/ is given in Appendix B (compare with 5/ ). Still,in 

the two-doublet SUSY model a number of useful relations exist: 
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J. One-loop amplitudes 

1. 

Let us present the diagrams with two-particle exchange. 

p1 w 

H4 

p2 W 

1 H1 2 

Q(l 

\-p 
1 

P1 +p7 -l 

3 H3 4 

H• q, 

H2 

W q2 

4H pliHf 'fH plfH 

. }1, _ L. .f 1. t2 3 tit T ( :i. fl. 2 1. t µ, .i µ :i.. 
l - i 6r,2 - 2 1, If;. ,/:i. I /1 ) .SI J HI) H.2.) 

11,2 :;_) (J.l) /i /(3, Mµ1 . 

2. 1 .. • q 
P, H" • \: l • / H+ , 

p2 W 3 H3 4 H 
- q2 

i .fol = 
'" "'p+H P'" - 2 2 ~ 

2 
M, 

2 
i. !1 Ii f 3 -f i( J (q: I f.,_ ) f1 ) /1 ) U, ) ( 111 HJ.) i 61t2 2 

;1/}f~ ///!:; ). 
(J. 2) 

Pi H-+ • 
1 !!': 2 

•H ♦ q, J. II II and a similar diagrams with 
l the opposite lepton current 

m4 i.h-P1 l-q,Jm2 
direction 

l-P1 -p2 
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where 
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~ 

~ 
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4

) 
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The constants 8 · define the strength of the Higgs-fermion 

l 
pseudoscalar interaction (see fonnula (1.2) in [7aJ)• 

The expressions for the amplitude corresponding to the 
diagram 

4. 
P, H• 

1 
H4 q, 

l-

P2 W 3. m3 · 4 H- q 

and a similar diagram with the 
opposite leptori current direction 

are described by the above expression (J.J) but with the 

substitution p2 ¢=;> -c;-2 • 

5. 

P, H••\ IHJ \ ' 
wq, 

V,t-P, Q,-1 v2 

p2 H-
q1+Pi --l 

w q2 3 H2 4 
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-/:/ {fo fzJ(<JJ-t -0J.fv1) +(!4 CJ-:)(Cpfo)-c;}{fafoj(fJ-E.t)lj 

"-/ ( 2. :i. t 11,z ,112 E )f.2)·] -/ / 2. ~ Cl 2 o_.? s t 
-:1. /r2.1f-1, ,f.t. v1,1'1H.z12. v2_ +-,2l/1,f2.,//2.Jj!1), I 

fl.~ , 0. u,~, u/(; , ~,,ii~) [ (Y&,1-2), e, f'-c,/-1/;)(1 r;,,
1
,,J , 

+C t"j) -~I-Ii{) - /:: C'J>(4(4,j2) r/?t/i'-c,,H:) -{f:rl'P. 
nv.t. fl J.fv., 

( 4~p2) + C +<iJ -E/.fv~) + f~~~v~ CX!E:'P_ij. cJ.,i 
where 

2 A 2. C -= f :1 + rt1. 
£1 _ a :i.. 112 
[j - ff -fl"!#( 

The diagram 

C7) - :J.. Af .2 
' A/ -12 +..t".#2' 

) p = tj-/+ JI;,~ 

P. 1 H1 2 q 60 1 H+ • ~ 't 7 • H+ 1 

R , d • -'i?,._-.,1 'J. • q2. 2 
W 3 H2 4 W 

(J.6) 

is obtained from the (J.5) but with the substitution f,e~-tj-
2 

• 

Besides these diagrams the diagrams shown in Fig,l. contribute 
to the H-,.H- -amplitude (up to the 4-th order of perturbation 
theory). (J.7) 

2 AA2 . Jl,l _ . :z[{cos(f-o<)l- .,t · [cos(p1-oJl ·c?,J l"lw 

z. a) - '~ s;n(f-~)J + 2R, Sln(f 1-o1.}j cos~ i +/'v(~, 

Hi2. 

; .fl( = Tcos'.20w 2 s d -p: -r:-9-; -9-i + j,:,(p:-i:x~-i;) 
b) :2.FJ l ~s~w tTAA~ , 

, .. ,,i- (3.8) 

I •t 

A 2 . t ;l. .2. i. ~ · flc . == ie2 s.,. -pf -P2 -1:(-b o.9) 
l ~ t ' ~ 

. Gf cos.:~-:<)i _ -I [co!~;.~l7;1,( r._Nett U,. '--t) (3.10) . 

I fol C) =-Ju f.i11 cf, -iv + 21?., C(ls2p (s;n ~ 1-~VJ w HIHl:H,~ /3.; 11, }+ J fi~fo.i 
t T A,/Hj\ li-1J 

I I. I I 
al bl cl 

I I I I 
dl el 

II II 
tl gl 

II I I 
hl i l j l 

I I ][ ][ 
kl l l ml n l 

~ n -sz_ K 
ol Pl 

X X X X X 
q l rl s) 

Fig.l. The diagrams describing the interaction of two Higgs 
particle ( S -channel); a solid line corresponds to the renormali
zed propagator and a black circle corresponds to the renonnalized 
vertex. 
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l~l~ = -~cos20w l[s- D} t -t -ef-112. + _1 (tt i_ ~)lc/-ll 
dJ 2cos 0w f f· 2 2fo~ f, ft lp.z t1f 

r.Rert.tJ) ( ~ ). f} 
-• Hrw~ f1,t,, + [s-a.."+ t-p/--~/ + Lit ;._ l)(;l_~~}l 

i + Ml rt 2 2;tff V tf, ft;tf;. r~ 
t,t.e~(A.)( .2. ).. JJ f . 

,,.-1 J{t /.(t~ ft /f1 ,·f 1- '.1 <So /J... } ( 3. 11) 

i r M; q( ~ f ;_ ' 
{ " fiAen.(.i)/ .1. 2.t) [ !l.. 

iJl,l;)~-e (~-p:+ t-~/-9-1] 1wwt (ft//1, 1- s-1,._ + 

1- -f-, - ~1 ] ll{t/.flA \..f1,jt, 1"' f .l. (3.12) t ;2., .l. r,ten.(2)/ ..2. .2. t)} { p ~p } 

c2 ' t . Cf1 <!:-7 1~ ' 
iJ/,,fe\ = 32ll•~~-{;_-o<J} + _j_ Cl'S:}13fl~:.(jt-o1.) ,1~ (3.13) 

1 /Jr,n(!-ot-) 21?_ I S',n{J-,.d.JJ) 
L .2 IJ'e"(. 2 ) 

• .1"'lw . f:1/ . _ .2.[ s·;ri (cJ.-rJ{f ec~(f -,1.JJ + .i_~ 
(;l~ ;U~)(t+ /1':) ff ecs (do-~) )in er-a() 21{ 

H 12 , J 
' 

~ Co~2!3J ~-0~ (fto() ?7(CJ-;- t)flHtwr(p/} 
/ J,, ~•"-)JJ 2ft ( t-,.)12 ) + if1 ➔ P2} 

IV 110 J 
'.J,2 

• Ji{ _ :i.[J co.s(J-vi.) \. __ 1 2. 'j cos (J+i<) l} E 
l f) - 3 l s·,n (J-ot.)J +- 2R. CCJS r' l Si'nf"P>t~)J. " 

\.) (3.14) 

< l1i,,2: [1Re11(cf;) + ).! f,'n(c1-r) l[f CtlS (f-.i.)} + .£. K 

(1;-,M11~J(t +1-(:) f co1(~-r,JJ ~"(f-,!_J 2R 

A Cos 2 {cos(p+o<) l l (ef-1:)_llH:rwt: (11) +- {1j ~a.~}' 
f Sia (f"td.)fJ ,2/1,/w ( t + fa/~

2
) P 

)<, 

. n_,1 ~ _ g.2cos22~v [') ·t- .2._ :i._ :2._ a:i.+j_/hl.. :z.)1. i_ 
7 eJ"v,1) - . cS + f1 fo f, fl ;l{1- l(' 'ft/tc;;_ 

~ 1~2~ ~ 

-p/)1 nMn(pJ) + ~ p ~. J (3.15) 

J( ;,. :)..,) (i . z) l 1 P 2 , f1 -;,-).,/H:t. 1. -t tf,f~ 

/7 /?enr a..) 
z J{A =- e:i. r/!s+t-fi'-/}/-tl~-Cl.~ 1 - l/t 

a) L, fl t ~(t/·+~~) t 

(3.16) 

+ {p1➔pJ, 
·::z. .l 2 /)C) [ , ~ _ cos .cow 

zJLlh) - ~- /!s+i-Df-Df-1)..-,~+ j_1,f;2,,_12) .. 
4 cos. 28 / / C. f ~ A.J 'J.. l) f ( w r1;f 

~ (j-~-fIJ] flu"( f~ - +- / Cl1-rCl J (3.11> 

Gtl{+J-l"~)(t-+/vt;) I I· rJ. , 
r o.1a> 

2\ftc :.) = e:2.[2s 1-t-pt-1l-c;/-7-l} 11/?er,{1:J +Ia. ""70.J 
, (CLf +J-11/;:) i 1 f J r2 , 

/I' ~ 2 
AJ2 

rT'i-1,1 1 JI-{.,_ = q~[~ ~5(f-cJ.) t + _.!:_ f co:lj+d.)l C,1)s2f ~f-

) Q J:s,n(J-~Jj 3R., Sin{J+t1\)j (i+faf:o) 
:.1,2 

+ t U Sin2{,-.J + ,?~ r;n,2o( c,s:!13 +8~2 Sin 2(}+.,!cos'4 

2/vl; fl.liuH,o(t) (3.19) 
)( f :,z 

(t -t J.,(L ) (i -t- )1 2. ) ' A ) 
H,,o - HJ fl fl tY ( -I; 0.20) 

;Jt,L. = o , l fot:; = e (pj+CJ-Jr (f.2.-t1J)I ~2 ' 

~.1<) 1 a, 1,12 :i, '2 ,(.,f1. 2._ 1 ,l-
• n ,1:~ = a'),CtJs~0w [o pi-11 -t- ~ +- a. i-Pt ~ Ill l{J. P2.--[+~ + 

z v'--'Ll) 4c&.s20w r~ M~ f"j' M; ,2~ 
+ (l ~-pl+M~] .n;y (-/;) (3.2~) 

f '.Y fat;_ (t+M;/· ' 
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. J-l"A = 1.~s2ftw{[D tf-t:_,.;lf:1:i.. tj:,Q_-ff+J-1}],. 
l l) R 13/1 flJ + 1~h ;1; 

(f2y + 11_,y) 11 ct.~ (i) + ID"~ + a.,,.,)l.o~ ft-t; + ~ + 
r -/; (-1: + M~) tr;J ,- ✓ /---Y H; 

t 1•y 7:J-tf +,1,/~ l n;; (t) (3.22) 

;1;1~ - ·-t (t+tlt;) ' 
1 J'lll == f!_ c-or/' i:p J]C~J/t u: M2.) -f J!. _cos~13,, 

m) 2/ /?2 l', II-, Ht .16' R2 

·D(3)(t 1,1.: /vi 2) + C[{ Ci)~~~-,.) L - CDS.2,( Cos: 2-t 12k 
' H31 Hf "Lf S,'r?(ci-f)} + 2R "j 

(3)(- 2 11 . (3. 23) 

"fl i/1
H 0 JJ\1/o) +,f--fn 4Gw<;in:i.2<1.CtJS12slJ.(3)ft H: tlt:' 

:i,2. "· 2 ff Q / l 1 / H, I "2~ 

i)l = -tn(I,5)(-t M2t /L,f.2) 1- £. cos42Dwn(I,5)(t 
ti) q I W- ) W..t L( R, 2 - - ' 

,hf:i. Mfl.) + 1te "JJ(I.SJ(t, 0, 0) + e2az cos220w[](I,5Yt: 142 o\ 
X ) ~ (/ R - l_,L, ii,,~ 

"1 J (J.24) . (Ji = -iJ- {S,'hl~-r-,) r(4)f !l. 9-.f /i,f:J.. )11. /4{).),-
lJ"(o) g cos'"(d.-p,J lfr,,-1, t H/2' Jl/:t:> wt. 

t _j_"' r{4
J/,l-CL~t ;lf,~ M.'- M.") . . }j't cos1'26w r{4)/!'j~ 

8 - l/1 'I' 'Ii , H3 ) wt ' w:t .,. g R:- l/ 

:Jt1. ·= _!j_~f)_ CtJ~
2/J[{cos~-c() l - j_ cosc:3 f~s~1-cJ.Jlf: 

J r> !! W /?_ Sin (r-cJ.)j + c2R r, ( S'lhf t-rJ.)f_f . 

" rr(i.lf .1. 1 -t /I~ f(2 fol''-) + >q ~1,2[{·ccs1{d.-f) l -
J l/1 1ft I J H.t~, H1 ) H1 2 w Siti'-{o1--r-,)] + 

_ cos.2o<.c.o~2p,] [{e.o.s~-oe.)]_ -d. ·'J iU>S(Btd...~12 
+ • -' +- - C.i'S c:(?> J. " 

c?.R firi r-o() 2R 1 Sln(f-t-•d 
J I 

"f(i.)(DJ.. a_:J.. l Jv1~ ;44:t Jt/.1) + ii1J1:2. id 1Gw S,n2~" 
· \) '1 l f'f I I H! J Hf" , H_t~ Lj ho' 

,- ,- (3.26) 

" [ 1 ()(I 1 ,, 'I . 0 1 l.r) CIJS. C.8 _ S, 11 2_1 P. -.,<) + - 1 ,n c.c<. C'1>S C.(3 + ·- CoS. C:8 < 

,- 2 r 2R ) SR2 , 

Str12.iftr:1.jF{i.}/1-:1..1-1 ·t ),fj_ /4(2. f(L) + 1·f1. ➔f2} 
(h' ':L, / H-£ t H 0 

I H 0 Cl ➔ Cl ' 
'J.,2 '2,i I 1 f J.. 

7 JLJ = _ i.9-1- co~ J.2§ 
t> 2_ R_ J , (3.27) 

] Jl-1.,.) = - ·f 7;2r n''"(et) + f'c ._;7/)J (3.28) 
~ 1 1 .2 /..,:i / 2 , 4. +,.,,, t-1 ~ H-

. t1 .I) .Sf-.2_ O'.)S 12(?, fl;:.e., ( .:J..) } 
)J"ls) ::; -9 , ·fiifl!; + fa. ➔ Cl • (3.29) 

c_ R._ a_J..+ . :J. (i ,-i 
[1 Hr 

/ 

<l:2. t ff.~ /vi.~ µt' f/}ie 1 rt4J/.:i._ ). t fol" 0 o'+-
f f I I ff- 1 ~ 1 if J lit If 11 1 H! 1 I 'l 

+ je!!.~ !l. co~.2.2e1vr(1);:,2. . .2.t ;ll~ ){.2. 0) fli ➔f,2} 
c2 R (fa /fo 1 'H-, .it, '.I r 11➔tj:i , 

--------------------- . ; 51 {J.25) ,1, nc-, / See the diagramm No.5 of the work for • H!: 

Ia 
JI) 



The counter-term for the renormalization of HTir amplitude is 

read 

(3.30) 

t Ac. t =-- ~ 2 2.. cos"2t,[2 'JJ_ + 2 (l: ,-1) _ a R l 
2 cos 0w f 11- R J 

4. Summary 

The Higgs part of the Lagrangian for a two-doublet model and 
for a SUSY extension of the Standard Model is presented here without 
any approximation. On the basis of the above Lagrangian the HTH
amplitude up to the fourth order of perturbation theory has been 
calculated. The one-loop eXPressions presented in this paper and in 
/l/ would be used for a calculation of the other electroweak processes 
with a part of the Higgs bosons(see the phenomenological review / 4/). 

1he authors express their gratitude to V.G.Kadyshevsky, Yu.N. 
Tyukhtyaev, V. I.Kikot and s. V..Khudya.¼:ov for valuable discu•ssions. 

Appendix A. 

The constants entering in the self-interaction potential are read 

~ 1 = 2 MW' ~ ( B-«.,) -,. Mu: 6sin. lfJ tlX,) + Jin, { IX. -3fo) \ 
v r 2.v l= s,~2a l 

2. T (A.lJ 

£}-2 = 2 MW Sin ( p-ci..) ~ M~ ( 3 cos ?•"2_ + CDS [ ol-3 t>) 
7r ~ in,2f C"A.'2) 

~
3 

"' : 11~ ( 3s;n (p+rx.J + Siri,/j <k}) CA.JJ 

?r Sin, :2, I ' 
q,'t = /vf! (co1 ~-/-lt)-w(,-3«j + M11: (ie0(p<d)-eojif-ivl 
V /, y, Sm2B 27.f S1r12P., . j, 

7 r r c.11..4) 

Q =.ff~(J'in ~~rt} +Sin {p-3o(J)+ MH~ (Sin{f~iJ+sinlj-3~, 
(1 5 2.v s,nc2i; I 4v- s,n 2a , 

) } (A. 5 

20 

#6 = /i1H~(3~s&+ci) + ~s~-jcx) \ 
1v- Sin.2p i, 

g l = M H~ COj {i -..:) + M i2. {31;,i ~ u) + Sin {_,:;1,- 3p)). 
?r f 11r {- fm2p , 

(A.6) 

(A.7) 

fa/2. 2. . 

~8 ::-_!§ Sitl~-<1.) f }4,(3CD56+«J+Cl)j(r;.-3,tJ) . (A.a) 

V- '9V- Sin2p I' 
Cl = M11~ (3W1{e+4+co-1~-3J)\

2
t ~(3sin0+r1.}tsin~-~&\ 

<f'3 8zr2\- Sin2.p . I 8-v--2 Sin2p )J 
µ/ 2.. ~ (A.9) 

,S,o ~_!f!- cos•~-ei} j- Hu, ?7lf+p}-C01(3.it,l}(.3co{p,~•co,(3d_ 
·zr_2 Jv,-2 Sin 12f_ ' 

+ Mu~ (3sih~+c()- Sih {3p-~}{3Sin~+1-sin{3o1.-t}) 
2~ ~1~ , 

(A.IO) 

111 = µ; s,,llf-o<) + MM~ (JCAJ~+i) + CPi~-3fojfCb5if+rl}+C"1f-~ 
ir2. l/ 825""2 Sin2-2f t . 

+ M~ (s;n(f-,.rJ)-si11(J-M)(3.s;11&+o1:)-)it1(3p-rx» · CA.n) 

8 vi s;ni2.f , 

~{2 = #9 ' 
(A.12) 

~ /!, = fl H
2
t Sin 2 {f · .1.} + M,,~ &in If +Jj-s.·nf,-3;/ }(3ai~+.;J +t»I {y,-ot} 

zr2. . f 7J:t Sin .1? + 

f f/H~ ( ~&+#- C..i;/~-3~(3Sih~+d)-5in (311-o<J 1lf1 .Jin2 2p ' (A.lJ) 
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~ = Mu~ Sin22c1. Sin 
2 ~-o1.) Mµ~ { 3s;n {p+ri). + Sin (p-3otj 2 

fit - ___ ._____._ + - .,_ __ "------'---...,_ __ _.a_. 

Jv:l. f'i11 2 28 321f"a. J'/11).~B ' 
/ / (A.14) 

2. . 
q,,

15
= M/11 fin2.2ol.Sin2{ot-fo) + 

~; ,/;7J'J.. J'in :i 213 . (A. 15) 

+ M11~ {CDJ~ +&l)-ao{fo-3JJX3sin ~1-o<)-1 S,n /;,-la<} 
. 8~ ~l~ ' 

q
16 

= M11~ S'J,n "2c<C,SJ2/p-ri}+ cuf'~,,,J-Cor{f,-3,J + 
<t 16v2 Sin'-2J?J 

F (A.16) 

+ }1J/~ fS/11 ~.2.o< fi112(g-r1+s11/-(f 1P<)-.s;117.~-3<1 
f 6 v-;. s1n 221 · 

a . = NH~ (s,·n(p+~)-Sin~-31}(3fAl~f~-f-CIJJ~-3d.}) T 

<Jll 8 y-2 Sin~ 2/ . 

t /l11-1~ Sin
22Q(.J'in2(o<-;J , (A.i7) 

./;u~ Sin~2.f 

~ = /.!µ~ (~ce1(e+c1.)-~~-~»
2 

~; S/11
22~~:1:-~ 

18 3 . 2 ') + 0-:::: .if:. 'i2u2 s,11 t:::.. /J.. ov2 s,f1 2213 , . r r CA.is) 
~2 ~2 . j . 

~19 = 2 ;~Mf;-o<) -2 _;~ (,IJJJ.(/3-o<) f 2 ~1o 1 (A.19) 

j/'2 2 
q, == l"'IH3 Sin2fa-d.)- N1rt s,11 2~_)+.i_tl (A.20) 

V20 2u-2. (/ 2 I.J2. fl ';I ,2 fH 1 

22 

~ - 2 

ff21 = :~St,,2~-.c) -J;~ s,n2(,s-1 + J (13 , (A. 21) 

~22 c=) 19 (A.22) 

Appendix B 

'l'he Lagrangian of self-int Err"action L11-1 in the supersymmetrio 
model without singlet Higgs fields has the form x) 

j = - £. Hi-H-[{ Ho)2(co~"(o<- \ - cos Jo<.~ 213) 
1H Lt 1 I f-,; c?co5<()w J 

+ Hi°H,t (tt0w s;n2o< css2j) + ( H;) 2 
(s,n'(c<j) • 

+ Co~ 2oe cos 2@)~ ff 2 
[ +- _ 2 · - H cos~d -

,2 Ce>s 2 9w Scos 2 0w ( H) ' 
Jr+ --1 0)2. < I) -11.H· o)"' ;l. lJ. -I 111013H·· o 

- f1 H 1...H3 cos? t -;;i.:. ti cos c::rx -2 1(1,J ~ A 

• Sin 4Dl + ( JJ/!-1//(;,~•20-: -; Cos':21 + j l-t/(Jt1 

, 5;., 4o( -t J Q:1J" cosl2C( + : {fl/)" cos 'c?J -
-,; (//4'')2( H/fco1,Juo,2!X + j ~°)2( H//cos 2f,as2'_, 

t (f/3°)
2
~

011; COS 2/3 f;,·r12oe,]. (B. 1) · 

x)The.Lagrangians that correspond to other forms of interaction in 
the.models that 7re sup~rsymmetric extensions of the Standard Model 
can be found in J, 4/_ The general receipt for constructing such 
Lagrangians can• be fotind there. 
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n~oerna30B B.B;, CKaqKOB H.B. E2-9]-]15 
tt+H--B3aHMOAeHCTBHe C yqeToM BWClliHX DOPHAKOB 
TeOpHH B03MymeHHH B MOAenH C ABYMH 
xHrrCOBCKHMH ,a;y6neTaMH s, 

/JiarpaH)KIIaH H OAHoneTneBbJe aMnnIITYAbI/ 

. ·. '. + - . . 
0AHOneTneBaH aMnnHTYAa H H -B3alIMOAeHCTBHH,B qeTBep~ 

TOM DOPHAKe TeopH~ B03MY~eHHH BhJqHcneHa B paMKax MOAenII . . - ' ' 

C ABYMH XHrrCOBCKHMlI AY6neTaMH C · DPOH3BqnhHblM qHcnOM 
cpepMHOHOB. Hcnonh30BaHHblH HaMH narpaH)l{HaH He. COAep)KHT 
KaKHX-nH60 npH6nH)KeHHH. nnH KOHKpeTII3all,HlI• KOHCTaHT CBH-
3H f SH' f H' rHHV H AP. · IIcnonh30BanlICb .3HaqeHHH' cneAYJO-: 
~He H3 MOAenH C MHHHManhHblM cynepCIIMMeTpHqHblM pacmHpe
HIIeM CTaHAapTHOH MOAenH. 

'Pa6oTa BbIDOnHeHa.B·J1a6opaToplIII TeopeTHqeCKOH qJH31IKH 
ornm. 

Coo6iueme O61.enHHeHHoro HHCTHTyTa .1mepHbIX HCCJiei:t0BaHHH. Ily6Ha 1991 

Dvoeglaz6v V.V., Skachkov·N.B. . ·EZ-91-115. 
H+H:- ·Interaction up to Higher Orders 
of Perturbation Theory in the _Model. 
with Two Higgs Doublets. _ 
(Lagrangian and One:...Loop Amplitudes) 

The one-loop amplitude:of the Higgs-Higgs interaction 
is calculated in the fourth order.of perturbation theo-

. ry in. the framework of the model with two Higgs doublets 
and an arbitrary number of fermions. The Lagrangian of 
this interaction is taken without any approximations.· 
The vertex .coupling constants .like f 3H, f HH~ etc. , are
taken as given by :the minimal SUSY extension of the 
Standard Model. 

The investigation has been performed at the Labora
tory of Theoretical Physics, JINIL 
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