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TWO- AND THREE-PARTICLE DECAY CHANNELS OF
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In the framework of the Minimal Supersymmetric Standard Model we investigated the two and three- particle
decay H->WW", H-Z2°, A->hz’, H'>hW*, H->hh,

H-—>hh,H—>hbb,H—>Z"Ah, A—>Z°hh, H* >W*hh, H(A) —> W™ . Analytical expressions for the

amplitudes and probabilities of the corresponding decays are obtained and the dependence of the widths of the decays on the
mass of the Higgs bosons are studied. The calculation results are illustrated by graphs, which the widths of the decays to the
Higgs boson mass are very sensitive. In some processes, the width of the decay increases with the increasing mass of the

channels of Higgs bosons:

Higgs boson, while in others, on the contrary, it decreases.
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INTRODUCTION

The Standard Model (SM) based on local gauge
symmetry SU-(3)xSU,(2)xUy(1) and well
describes the strong and electroweak interactions of
the physics of quarks, leptons and gauge bosons [1-4].
In this case, quarks are triplets and leptons are singlets
of the color group SU,-(3), the left components of

quarks and leptons are doublets of the group SU, (2),

and the right components are singlets, and they all
have a hypercharge according to the group Uy (1) . The

discovery of the Higgs boson in 2012 by the ATLAS
and CMS collaborations [5, 6] (see also reviews [7—
10]) has begun a new stage in the study of the
properties of fundamental interactions.The mechanism
of fundamental particles of mass generation — the
mechanism of spontaneous breaking of the local
gauge symmetry of Brout - Englert - Higgs [11, 12]
was experimentally confirmed. Thus, the SM received
a logical conclusion and acquired the status of a
standard theory.

(pO

introduced in the SM, the neutral component has a
nonzero vacuum value. As a result, the electroweak
group SU, (2)xUy (1) is spontaneously broken up to

+
A doublet of scalar complex fields ¢ = ((p J is

the electromagnetic group U, (1). In this case, three
of the four components of the scalar field ¢ are

absorbed by the W= - and Z % _vector bosons, and the
remaining fourth neutral component of the scalar field
is the Higgs boson Hgy,. In the first experiments
conducted at the Large Hadron Collider (LHC), the
main properties of this particle were established. The
Higgs boson is a scalar particle with spin zero,
possessing positive parity, mass about 125 GeV,

interacting with wWi- and Z O-bosons, and also
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quarks and leptons with a constant proportional to
their masses. With the discovery of the Higgs boson,
interest in various channels of production and decay
has greatly increased. The various properties of the
Higgs boson have been studied in a number of papers
[4,13-19].

Note that along with the SM, other alternative
models are widely discussed in the literature. One of
the extensions of the SM is the two-doublet Higgs
model 2 HDM [20, 21]. Another alternative model is
the Minimal Supersymmetric Standard Model
(MSSM) [22-26]. In this model, two doublets of the
scalar field are introduced with opposite hypercharges

—1 and +1:
Q= Hlo Py = H,
1 H], 2 H;)

To obtain the Higgs boson physical fields, ¢, and

@, are written as

0 _ 1 (o +H) +iP
1 \/E Hl_

0, = Hy
J2 vy + HY +iP?

Here HY, P, H3 and P} are the fields describing
the system excitations with respect to the vacuum
1 1
states (@, ) = —=0v; and{(p,) =—=uv,. The CP-even
1 1 2=

V2

Higgs bosons of the H - and & - bosons are obtained
by mixing the fields H 10 and H S (mixing angle o ):

H) (cosa sina H)
h) \-sina cosa Hg
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Similarly, the fields Pl0 and Pg are mixed, and
also Hli and Hzi , get a CP-odd Higgs boson A and
charged Higgs bosons H *and H ~ (mixing angle 3 ):

G") (cosp sinp\p°
A ) \=sinB cosp P

G*| (cosp sinfB\H;
HE) (-sinfg cosp H>

where G and G* are neutral and charged massless
bosons. Therefore, after spontaneous symmetry
breaking, five Higgs particles appear in the MSSM:
CP-even h- and H -bosons, CP-odd 4 -boson, and

charged H* -bosons.
In the MSSM, the Higgs sector is characterized

by six parameters M), My, M ,M . ,aand g. Of
these, only two parameters are free, and rgfand M ,
are usually chosen as such parameters. The parameter

. . v . -
tgf3 is equal to the ratio =2 and varies within
%

I<tang<Tt =355,
y,
where m, =173,2GeV and m;, =488 GeV are the
masses of f-and b -quarks.
The masses of neutral % - and H -(charged H )
bosons are expressed in masses M 4 and M , (M ,and
My ):

2
MH(h) =
1
- E[Mj + M2 (M2 + M2)? —4M2M2 cos> 24 :
2 2 2
M} =M} +M;,
It follows that between the masses of

supersymmetric Higgs bosons there is a relationship
My <My<My<M,.

The mixing angles of fields « and g are related

The Higgs bosons of the MSSM can decay
through various channels (see [25,27-29] and there are
references to primary sources). In previous works [30—
32], we considered the Higgs boson decay channels of
the MSSM into an arbitrarily polarized fermion pair

H(h,A)— f+f, H" — f+f"and
particle H(A)—>t+b+W~, H* 5>b+b+W* |
HoZ+f+f, H>W*+ f+f decays.

In this paper, we study some two and three-

particle decay channels for supersymmetric Higgs
bosons:

also  three-

HoW +W', H>2z+2° (1)
A>Z+h, HE 5W*+h ()
H—>h+h, H—>h+b+b 3)

A>Z+h+h, HE SW +h+h  (4)
HA) > HY +W™ >t+b+W™,

. _ (5
HoW" +W™ S>t+b+W~

Analytical expressions are obtained for the
amplitudes and probabilities of the corresponding
decays, and the dependence of the decay width on the
Higgs boson mass is studied.

2. The decays of # >W W* and H —Z°Z°

First, consider the decay of the heavy Higgs H
boson into gauge bosons W W™ (z°z°). This

process is described by the Feynman diagram shown
in fig. 1 a (4-particle momenta are written in brackets).
To this diagram corresponds the amplitude:

M(H —>VV)=ig ., H(p)-U,,(p))-U,(py) (6)

where g,y 1s the Higgs boson coupling constant A

with gauge VV bosons (expressions of various
coupling constants are given in [25]), H(p) is the H -

boson wave function normalized to unity, U ; (p))
and U ; (p,)are 4 polarization vectors of gauge

W w* (z°2°) -bosons.

by:
M2 2 For the decay width H —V +V | summed over
at+tM; Vi L
tan20 = tan 23 — [—— <a< Oj. the polarization states of the vector bosons, the
M, -Mjy 2 expression is obtained:
wyCEME o > ;
I'(H —> )=&/_—2”.cos (B—a)(1—4K, +1257).[1-45, -5y, (7

M, )
The r, :(M_Vj designation is entered here
H

and it is taken into account

giy =426 M} cos*(B-a),

G is the Fermi constant of weak interactions a

Oy =1 in the case of the production of charged
- 1 .
W™W™ bosons, 5, =Eat the production of neutral

Z° -bosons.
Figure 2 shows the dependence of the decay

widths H >W W* and H > Z°Z%0on the Higgs
mass of the M ; boson at rgf =3 and My, =80,425
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GeV, and M, =91,1875GeV. As can be seen, with

increasing Higgs boson mass, the decay width
monotonously  increases, the decay  width

I'(H >W W7")prevails over decay width
r(H—>2z°2%.

the

M _ @ _ (w _
UP =000 , UP=00L0) , UP =

(@) — —
U k=0, k,=(E00,

where E and k are the energy and the 3-momentum of
the vector boson, the Z axis is chosen along the

momentum & . It can be seen from (8) that the
components of the 4 -vector of longitudinal

polarization U LL) turn out to grow with an increase in

the energy of the vector boson. Therefore, the decay
|

As is known, a massive vector particle is
characterized by three independent polarization
vectors: two transverse (with respect to the k 3-
momentum of the particle) and one longitudinal:

Moo 5]
My, My,

K, wP?=-1, ®)

Iwidth of the formation of longitudinally polarized

W W*(Z°Z°) -bosons will increase with increasing
mass M .

The width of the Higgs boson decay into a pair
of longitudinally polarized vector bosons is given by
the formula:

3

GpM
T(H—>VV}) :ﬁcosz(ﬂ—a)(l—m»v +4r2) =4, 5 )

This means that for large Higgs masses of the
M, boson, vector bosons are predominantly

polarized longitudinally. Consider the decay width

ratio
C(H -V, V) 1-4r, +4r) (10)

T(H—>VV)  1-4r, +1273

Figure 3 illustrates the dependence of the
I'(H—->V,V,)/T(H—>VV)ratio on the mass of

M ;. As can be seen, with increasing M ; mass, this

ratio increases and at large M ;; approaches 1.

3. The decays of A—>Z°1 and H* >W*h

The Feynman diagram of the decay of the
|

G
r(A—2z0%=—F _

3
8v27M 3

cos?(B-a)(ME-M% -MP)? —am2m?p?

pseudoscalar A -boson into the vector Z°-boson and
the scalar 4 -boson is shown in fig. 1 b) and to this

diagram corresponds the amplitude

M(A— Z°h) =ig\pA(p)-h' (p)-U,(p)R,  (11)

where g ,.;, is the coupling constant, A(p) and h*( 1)
are the wave functions of A and /# -bosons normalized
to unity, U :, (p,) is the 4-polarization vector of the Z 0
boson, R, =(p+ p;), is the sum of 4-impulses of A
and /i -bosons. Based on the matrix element (11), the

expression for the decay width A — Z % is obtained:

2 2 (12)

The Feynman decay diagram of the H* — W *h is similar to the diagram in fig. 1 (c) and we write the

corresponding matrix element as follows:

+ + . + * *
M(HT >W*h)=+ HE(p)-h (py)- R
(H™ > W~h) ==ig vt (p):h (p)-U (PR,

(13)

Having performed the calculations according to the usual MSSM rules, for the decay width H* —W*h

we have the following expression

G
rHY Swiny=—TF

82>

HE

cos?(B-a)(M 2,4 — M} - M) - aM M},

2 2 2]3/2 . (14)

Figure 4 shows the dependence of the decay width A - Z °h and H* —>W*h on the mass M sqand M .
at 1gf=3 ,M, =911875GeV and M, =80,425GeV. As the mass of the Higgs boson MA(MHi) increases,

the width of the decay T'(A —> Z 0h)(l“(H * > W™h)) increases.
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Fig. 1. Feynman diagrams for various Higgs boson decay channels
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Fig. 2. Dependence of the decay width T(H —»W W ™) Fig.3. Dependence of T(H — WEWZ)/F(H Swwh)

and T(H »>2°Z°) on the mass M ;; at tgff =3
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4. The decays of H — hh and H — hbb

One of the possible channels for the decay of a
heavy Higgs boson is its decay into two light/h -
bosons: H —h+h. The diagram of this decay is

shown in fig. 1 (c). The amplitude of this decay can be
written as:

2
M
where 7, = (M_hJ . Figure 5 shows the dependence
H

of the decay width H — h+h on the mass M ;, for two
values of the parameter zgf3. In both cases, the decay

width monotonically decreases with increasing mass
of the Higgs boson M

M(H_>hh):l‘thhH(p).h*(pl).h*(pz) (15) When M, <My <2M,, the Higgs boson H
. . . decays through the H — h+ h* — h+b+b channel,
The decay width of this process is: the Feynman diagram of which is shown in fig. 1 d)
4 o, . . .
M, 2 (h -virtual Higgs boson). The amplitude of this decay
['(H — hh) = 1-4 16) .
( )= \/—” My "h " 8 Hhh 16)
|
H(p)- i (k)
M(H — hbb) =ig v 81bb 2p 5 u(ppsA)-v(pysdy) 17)
(p1+p2) —Mj, +iM T,
|
here g, and g,,, are the cc.)r.rc-”fspondlng coupling X, = 2E, 2y —x,, as well as the notation
constants, 1, and A4, are the helicities of theb -quark My

and b -antiquark, M , and T, are the mass and width

of the decay of the h -boson.
We introduce the scaling energies of the b -quark

2E, - . 2E
X, =— b - antiquark x, = —%
H H

and h- boson

2 2 r 2
m m
Iy = b s Iy =~ i s Yh = —h . Then

for the decay width H — h+b+bwe have the
expression:

— 2,4 2
dU(H — hbb) NoGEM zm), sinza 2 1—xp +r, =21,
- 3 A ) (18)
dxydx, 647°My  cos” (=xp)" +ruy,
Here it is taken into account
2
sin” o
thh 4‘/_GFMZﬁHhh’ Agpn = 2sin2asin(f+a)—cos 2a cos(f+a), ghbb_‘/—GFmb o ﬁ

From the decay width (18) it follows that b -quark and b -antiquark must have the same helicity:

A =4, ==%1, or they are polarized right (b RZ;R ), or left (b LI; . )- This is due to the law of conservation of the

total moment in the transition A —b+b .The decay width H —>h+b+b,

quarks, has the form (Dalitz distribution):

summed over the spin states of

- 22,4 2
dr(H — hbb) _ NcGFMzmj, sin? & 22 x| +xp —ltr, —2n, (19)
The quark scaling energies vary within 1-x, —r, <x; <I-— T , 0<x,<l-r,, then the

1-x,

integration of the Dalitz distribution density (19) over these variables can be performed analytically. As a result,
the expression for the decay width H — h+ h* — h+b+D is obtained (with r, =y, =0):

2 4
- 3G M .
F(H—>hbb):_1;, z mg/%hh¥
167> My cos

I—Srh

2ry, -1
_m(arctgm

1
arctg——
1’1 - 4Vh

(20)

Figure 6 illustrates the dependence of the width of the decay I'(H — hbb ) on the mass of the Higgs boson

M, attgf=3. As can be seen, with an increase in the Higgs boson mass, the width of the decay

H —h+b+b first increases and reaches a maximum at M n =144,62 GeV, and then the width of this decay

slowly decreases.
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5. The decays of A— Z°hh and H* > W*hh

We note that not only with the two-particle Higgs boson decays A — Z%+h and H* > W* +h, but also
three-particle A — Z° + h+h and H* —W* + h+h decays are possible. In this case, the additional 4 -boson is
emitted by the vector Z° (W) -boson (see fig. 1 (e) and f)), where the Feynman diagrams of these decays are
presented.).

According to the MSSM rules, the decay ofA—>Z O fh+h corresponds to the amplitude
9.4, U,k
M; ] q*—M;+iM,T,

M(A_)Zhh):igAZh'gZZh'Ry[_gyv-i_ (21)

where g 4, and g ,,, are the corresponding coupling constants, U : (k) is the 4-vector of theZ°-boson
polarization.

On the basis of (21) for the square of the matrix element of the decay A —Z " ‘h+h we get the

expression:
2 2
2 8uzn 8771 4,9y 94495 k gk,
M(A—)Zhh) = RR —g + -—g + ._g + —
| | (> -M22+M22 "[ T M2 L M2 M

=2Gi M sin?(B—a)cos? (f—a)- Iz 5 (22)
(I=x;+r,—rz) +rzy2

Here is the function

[z =—dr,(1+x,+1,)* +4(1-r,)* 2—i(1—xl Jrrh)JrLza—x1 +r,)% |+
rz 4VZ

2 23
U+, =5 =1 = (=), =5 =1 X =3 =1,) =
z
2E 2E 2E
X, =—% ,x, =—%*andx, ==——% =2-x, —x, are the scaling energies of the 1 -bosons and the Z°-boson,
M, M, M,
M, Y M, Y r, )
T, z[—h] , Iy :(_ZJ . V7 :(_z] and it is taken into account that according to the MSSM
M, M, M,

giZh 'g§Zh = 2G120M§ sin®(B—a)cos” (B-a).
The width of the decay A —Z O vh+h is directly proportional to the square of the amplitude (22)

fz

2
0
dT(A — Z°hh) :‘M(A%Z hh)‘ v _GiMIM,
(I=x +7, _”z)2 +1z77

2.2 2
———SIn —a)COS -a)-
dxldxz 2871_3 A 27”3 (ﬂ ) (ﬂ )

24

Consider the width of the decay A > Z % + h+h, normalized to the width of the usual decay A > Z O 4h:

dU(A—Z°hh)  GpMj . _
1 0y A ) _Orly sin® (- a)- /2 2 [(A=ry =ry)? =4ryn, 172
I'A—>Z"h) dx,dx, 8\/571'2Mi (=xy+1,=r7)" +1777
(25)
|
Figure 7 shows the dependence of the this decay can be written as:
normalized decay width (25) on the scaling energy x
y (25) g energy x M(HE — Whi) =
at a fixed x =05, M, =220 GeV, .
1gf=3,M, =9L1875 GeV. As can be seen, withan  jo .o g|_o D] U, (k)
) ) ) ) H*W*h SWWh Tu AY?! 2_ M2 4 iMoo
increase in the scaling energy x,, the normalized w) 4 w Tl
0 (26)
. 1 dU(A— Z" hh)
decay width 0
IF'A—>Z"h) dxydx, where g+, and gy, are the corresponding

decreases. coupling constants, U : (k) is the 4-polarization vector

+ +
The decay of H- — W™ +h+h corresponds to of the W -boson.

the diagram shown in fig. 1 (f) and the amplitude of
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0,004%
1 dT(A— Z°h)
(A= Z%) dy v,
0,0044
0,0043
A ; i i i 0,0042 1 L :
210 230 150 270 200 310 bl Lt L L L it
Mg, GeV x
. 1 arca — 2%
Fig.4. The dependence of the width of the decay Fig .7. Dependence of the ratio — (a- )
A—Z°% (H* - W*h) on the mass M, (MHi) T(A — Z h) dxydxy
on Xi
o 0,0021
[(H — hh). GeV 1 dTH= =Wkl
0,09 = o=
T(H= ==l dvydv:
s 0,0019
007
0,06 00017
0,05 y 65-‘(9%
004 Lt o 0,001%
%
Ry
0,03 4
i 0,0013
0,01
0.0011
9 s e T 0,12 0,15 0,18 021 24 0,27 0,3 0,23
162 174 186 198 210 321 234 M6 25 20 282 194 306 b
My, GeV 1
Fig. 5. Dependence of the decay width H — hh on the  Fig.8. Dependence of the ratio
+ +
massMH 1 .dI’(H — W™ hh) on Xx; .
rHE 5w n dxydxy
0,13
T(H — hbb). MeV
A The distribution density of Dalits in the decay of
H* > W=* +h+h is expressed by the formula
[XL)]
- dU(H* = W*hh) _
dxdx,
0,05 2a704
GeMyM .., fw
VH Sin?(f-a)- . :
0,03 2'r (1_x1+rh_rW) +wrw
(27)
0,00 . . . .
1o 140 151 162 where the function f}, is obtained from the function

My, Ge¥ .
e f7 by replacing r, = ry .

Fig. 6. Depend f the d idth H — hbb on th
'8 cpencenice of fhe decay wi on the The width of the decay H® W™ +h+h is

mass M 1y normalized to the width of the wusual decay
' H* SW*¥+h:
+ + G.M*
; 1 ; AU(H™ > W™hh) _ My v (5o
T(H* >W* +h) dx;dx, 827 M2,
x Tw [A=ry —r)* —4ryn, 177 (28)

2
A=x;+r, —1y)" +ryrw
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Figure 8 illustrates the dependence of the normalized  [32]. These decays can also occur through the virtual
decay width (28) on the scaling energyx at a charged Higgs boson
fixed x, =05, M. =200 GeV, 1gf3 =3, HA) > H™ +W~ >i+b+W~. In addition, the
scalar Higgs boson H can also decay according to the
scheme H(A) >W"™ +W~ —>t+b+W~. We note
that the decay of the pseudoscalar A -boson according
to the scheme A —»W*" +W ™ is forbidden by the law

6. The decays of H(A) —>thW ™~ of conservation of CP parity.
Now let us consider the decay of the H(A)-

M w = 80,425 GeV. Here, a monotonous decrease of

the normalized decay width is observed with
increasing scaling energy x; .

One of the interesting channels for the Higgs N _
boson via the HA) > HY +W ™ —>t+b+W~
channel, the Feynman diagram which is shown in fig.
1 (g). The amplitude of this decay is written as
follows:

boson decay is H(A) —>t+b+W ™. This decay can

occur through various virtual states. The decay
channel according to the scheme

H(A) —>1+i —>t+b+W " was investigated by us in
J

*
Usp

MH->W HY 5
Myt +iM

® *
):‘gHH+W'Uﬂ(k)'gHﬂb‘Rﬂ'qz_ T, x
HT™ H (29)

xu(py,splmytgB—ys) +mectgfl+y5)lo(py)
whereU ,is an element of the Kobayashi-Maskawa matrix, g ..., and g ., are the corresponding coupling

constants, s, is the 4-polarization vector of thef -quark. For the square of the amplitude (29) the expression is

obtained

2
SN 2 |Utb|
M(H—>W H") _4gHH*WgH*zb 2

2 52 2
(q _MH+) +MH w

(R-k)°
—2m]my —m,(p, -5, )my1> B—mictg® B)] (30)

2E, -
We carry the scaling energies of the ¢-quark x, :M—’, b -antiquark x, =

H H

2E . 2 2 Mo\
Xy =—2-=2-x, —Xx,, the scaling masses r, :(ﬂJ , T, :[ M j and r, . :( LAY
MH H MH

and W -boson

The width of the Higgs boson decay in the H — ¢ + b +W ~channel is expressed by the formula

2
I ‘i’g : d%‘ : dgz
My Qr)’2E, (n)2E, (n)'2E,

4
dU(H —> thW ™) = (22”)

O(p=pi—py—k) G

We define the spectrum of quarks in the case of a longitudinally polarizedr -quark (the helicity of the -
quark is denoted by 4, ). For this, we need to take the integral over the phase volume of the W -boson. Then the
expression for the decay width will be:

2
M = W)

EwEE, dgl dg2'5(MH_Et_Eb_Ew) (32)

N
dT(H —> thW ™) = < |
16M ,, (27)

where the bar above the square of the matrix element means that, by the polarizations of the antiquark b is

summed. Now, by integrating the angles of departure of the ¢ and b quarks, for the decay width
H —>t+b +W ™~ we obtain the expression

_ 2
dU(H >thW™) NeGEIM}, U | Criy —4ry)

dx,dx,, 128 7° (A=xy +ry Iy )2 Frya ¥y

sin®(B—a)-(fy + 4, f>), (33)

Mo\
Here y,.. =[ MH . J and functions are entered
H

fi =(rtctg2ﬂ+ rbtgzﬂ)(l—xw +ry =1 —1,)—4nrn,,

1 X
f =Z(r,ctg2/i'—rbtg2ﬂ) X, X2 —4r, —2—’(2(1—x, =X, — Ky +h+1,)+x,x,)

Xy _4rt
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If we neglect the antiquark mass m,, , then the decay width H — ¢ +b+W is greatly simplified ( ¥ g =0

dr(H > W™) 1 dTy(H —SthW")
dx,dx,, 2 dx,dx,,

-1+ A, P). (34)

Here

2.2
U -4
sinz(,[)’—a)ctgzﬂ-(| tb| (xiy rw)z [1—xy +ry — 1] 35)

— Xy Fly — Ty

dTy(H >thW™) N Gpm]M},
dx, dx,, 643

is the decay width of H —>t+b+W at the production of non-polarized quarks, and P, is the degree of
longitudinal polarization of the ¢ -quark

X
x, X7 —4r, —\/2;(2(1—)@ —X, —lhy +1)+X,Xp)
x; —4r,

P = . 36
! 4(l—xy +1ry —1,) 0)

For the decay width of the pseudoscalar boson in the 4 > H " 4W™ —t+b+W channel, a similar
expression is obtained

AT(A—>tbW™) 1 dTy(A—>thW")

1
dx,dx, 2 dx,dx,

(I+4,P), (37

where

- 2
dTy(A—>thW™) N GimlM} oy U | G —4ry)

(I—xy +1ry —1,), (38)
dx,dxb 64-72'3 (1_XW + hy _rH+)2 " v [

and the degree of longitudinal polarization of P, is expressed by the same formula (36) as in the decay of

H—>t+b+W".

Figure 9 shows the dependence of the degree of longitudinal polarization of the f-quark on the scaling
energy x, at My(M,)=300 GeV, x, =03, m, =173,2GeV, My, =80,425 GeV. As follows from the
figure, with an increase in the scaling energy of f-quark, the degree of its longitudinal polarization first
decreases sharply and then slightly increases.

One of the possible Higgs boson decays is the H SWT AW Si+b+Wo decay, Feynman diagram,
which is shown in fig. 1 (h). The matrix element of this decay is written as

_ * . 8w * 61”611/ Ut*b —
MH->WW)=i Wy k)| -g,,+ . Lu(pps)y, A+ ys)v(p)]  (39)
SWwH 2\/5 U gyv MVZV qz—Mv%/-l-l.MWFW D155:)7, Vs P2

The square of the matrix element (39) is expressed by the formula (with r, =0)

|U,b|2 cos’ (-

2
1=x, = x,)" + Ky yw

w |2
MH —->W W) =8G:M,, (R +A4F)] (40)

Here, it is taken into account that g&,WH = 8G§M ‘?V cos®(—a) and functions are introduced

1 x‘%, 7
Fi=0-xy +ry —1)| ry +1, 2——+—2 +(=x,+1, —ry)) 1=x, +1, =1y —— Xy |,
w 4I’W w
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1 1 xy
Fy=—|-r+1|2—+—- > |+
2 fy  4ny;

[1— Y j(l X, 1, —rw)}f
2ry

1
—5|:1 X, +r— ( J(l Xy +Hy — r,)}fll (41)
f3—x“lx —2(1-x, —x, — 1y +1,)+x,%, ]
ﬂx —4rt
fa=xy ,lx, —2(-x, —xy — 1y +1)+x,xp ]
w, —4r,
The decay width of the H »>W* + W~ — 1 +b +W "~ can be written as
dU(H —>tHhW~) 1dTy(H —>thW"~
( ) _ 1 dhy( )-(1+/1tPt), (42)
dx,dx, 2 dx,dx,
in here
dly(H >thW™) N GiMyM U
o = ): St ;V " cos*(f-a) | tb|2 -F (43)
dx,dx), 647 A=x, +x,)" +ryrw
is the width of this decay with unpolarized particles, and
p b (44)
t Fl

is the degree of longitudinal polarization of the ? -quark.
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Fig.9. Dependence of the degree of longitudinal polarization
of the # -quark on the scaling energy Xx, .

CONCLUSION

In the framework of the MSSM, we discussed
the decay channels of the supersymmetric Higgs

bosons H>W +W' H—>2°+2°, A>h+2°,
H-—>h+h, H>h+b+b , H—->Z+A+h,
Y htWE A Z0 v hvh  HY SWE+h+h

H(A) — [+b+W . Analytical expressions for the

amplitudes and decay widths are obtained, the
dependence of the decay widths on the Higgs boson
mass is studied. It was established that the width of all
decays is highly sensitive to the Higgs boson mass.
With an increase in the Higgs boson mass, the decay
width in some processes increases, while in others it
decreases.
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