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Bc Meson : Decay modes and Life-time
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Introduction Pure-Leptonic Decay

Decays of beauty quark are crucial in under- The decay width for pure leptonic decay of
standing the violation of the standard model B, meson (B, — [~v;) can be written as [7]
[1]. And the understanding of the simplest
bound systems of a quark are necessary in or- Lo %\V 202 m? - m? 2 .
der to understand the quark dynamics. Here = gp2! el JB B2 m2 )

B. B,
we focus on the decays of bound system of

beauty and charm quark. where,
. ) . Gr = 1.6638 x 1075GeV ~2[10],
Consideration of the Potential Ve = 41 x 1073[10],

The success of Martin potential eqn.(1) fB. = Pseudoscalar Decay Constant, and
in explaining the spectroscopic properties of 1 = Ilaases of corresponding subscript
quarkonium like ¢¢ and bb [2] draws our at-
tention towards explaining the similiar system .. .
which is the charmed beauty meson (cb) Radiative-Leptonic Decay

The pure Leptonic Decays are helicity sup-
V(r) =" 4+ V. (1) presed [7], so we calculate the Radiative-

leptonic decay width using the results of [7]

where v = 0.1

T[B. = vl v] :wﬁ my
1. Decay constants ¢ ! 959972 ¢ B M'Be

We calculated pseudoscalar and vector de- . ? L (3- 2ch 2( )
cay constants using the modified Van-Royen- mp Me

Weisskopf formula [3]

2. Life-time

fp, = 3 |Ryo[? (2) We have also predicted the lifetime of the
° TMp, B. meson using the spectator model [9],which
gives the total decay width of the B. meson

where Rqg is the value of radial wavefunction as
of the ground state of the meson at origin [4].

[(B.—X)=T(b—X)+T (c—X)+T(Ann.) (5)

where,
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I'(b X)=
(b—X)=9 19273

(6)
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G%|Vw|2m?

I(c— X) = 1993

(7)
and

Gk
Viel* 5, M
87T| b‘ch B,

m2 \ 2
Zm3<1— ;)Ci (8)
mBC

where, the summation is for two values of m;
and C; (i.e., m; = m, & C; = 3|V,|? for s
channel and m; = m., & C; = 1 for 7v, chan-
nel).

I'(Ann.) =

Result and Discussion
A. Decay Constants

The values that we predict using eqn. (2)
are
fp =0.4674GeV, and
fo = 0.4652GeV
which are comparable with other theoretical
predictions [5],[6].

B. Pure-Leptonic Decay

In the TABLE I & II, we have mentioned
the decay widths (DW) and the branching
ratios (BR) that we have found for the pure

leptonic decays and the orders are comparable
with Ref. [8]

TABLE I : Pure Leptonic decay widths(DW)

Lepton | [our] DW(GeV) [8] DW(GeV)

e 2.82909 x 10~ 1.827 x 1072¢

u 1.20956 x 10716 | 0.7841 x 10=2!

T 2.73207 x 10~ 1.862 x 1072
TABLE II : Pure Leptonic branching ratios(BR)
Lepton [our] BR [8] BR

e 2.19205 x 107° 1.44 x 107

m 0.937201 x 10~* 0.62 x 1074

T 2.11688 x 1072 1.47 x 1072

C. Radiative-Leptonic Decay

we found the radiative-leptonic decay width
using eqn.(4) to be 7.85417 x 10~17GeV which
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gives the branching ratio for the radiative lep-
tonic decay width of the B. meson to be
6.08561 x 10~°. Here the results are compa-
rable with 4.9 x 107> Ref. [7].

D. Life-Time

We found the Life-time of the B. to be
3.66787 x 10713s (0.366787ps) which is
nearly comparable with the experimental
0.510 4 0.009ps[10].

As expected from the Martin potential, it
can also explain some of the decay properties
of the charmed beauty meson
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