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MOTIVATION
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‘ O Higgs, leptoquarks and new vector boson




LOWEST-ORDER FEYNMAN DIAGRAM CONTRIBUTING SEMI-
LEPTONIC TRANSITION : B, — X L 9,
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MODEL FRAMEWORK

RELATIVISTIC INDEPENDENT QUARK(RIQ) MODEL -

In this model a meson is considered as a colour singlet assembly of constituents (quark &
anti-quark) that move relativistically inside the meson bound state with an average flavour
Independent potential in the form :

U= 31 +Yo)(ar V)

Where,

r = the relative distance between quark and antiquark inside meson;
a & V;, = the potential parameters



We incorporate this interaction potential in the lagrangian density to obtain in the
form :

£= Pgl=iY*d, — U(r) — mg] Yy(r)
The Dirac Equation:
(@.p + fmg + U(r))he(r) = E Yqulr)

Where, a = % and 8 = 'Y,
0

Solving the Dirac equations we get positive and negative energy solutions known as
quark and antiquark orbitals respectively in the general form:
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MOMENTUM PROBABILITY AMPLITUDE

* For n=1 and I=0 (ground state)

2

* Gp(pp) = = \/(Ep};;mb) (pr + Ep, )exp (— - )

2apAp dap

e G (py) = 2N \/(Ep;;mc) B, T E Jexp (— p—)

2.\ 4ac

Using the momentum probability amplitudes for
quarks and antiquarks we write the momentum profile
function for meson as :




MESON STATES AND MESON NORMALIZATION

The meson state at definite momentum reflect the momentum distribution among constituent quark and antiquark
| BC(P’ SBC) ) 7 ABC (P' SBC) | (p_b)' Ab);(ﬁc)’ A’C) )

Where | (B, 4»); (o, Ac)) =bj (B;, Ap)bT (2, 40)10)

"y = \/§ C > S - 4 e 7
Ag (P,Sg) = = ).5,,62 ql;,c— (Ap, Ae) [ A3y d3pé 6 (By + Bz — P) Go, By, Be)
w,NBc(P)

Imposing Normalisation condition
<BC (P) 5. (7)) = §3(P— P")

Where N(ﬁ) —1dp |G, P 1 )|




S-Matrix and invariant transition amplitude

gc_< ~ (ko8 )V(k, GV)m(K)|( tg) qq( ) [ d*x,d*x, [ Ce) Tl ()] Dy (x, — xl)( )[w(xz)r%(xz)HM(p))

Leptonic part :(e~ (k.8.)v(k,5,) [P (x)TPW(x,)|0)
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The hadronic amplitudes are covariantly expanded in terms of Lorentz-invariant

form factors. For the transition type(0~ — 07), the expansion is

(X(K)V(0)[B(p)) = (p+ k), Fi(q") + guF-(¢")

For (0~ —=17)
1 |
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iy 1),




R,
W,
o
-




( )

(M + m) | 4MEk f - - - 7 - - (pr + mb)
7 — | dpy, G ,—DPp) G|k + Dp, — -
M \/NM (0) Ny (k) el h ) { J4prEpc (Epe +mc)

1 4Mm B (B(E +m)(E,, +mp) — |7
Ay = 7 jdpb Gr (Pp, —Dp) G (Dp, —Dp) L A
pcLpp\Lp, T M¢ pp T Mp
~Ex(M ¥ m) [ 301 T Ei)
2M(M + 2E) | | EZ—m?

Aiz

U—Ap(M — m)}]

where T =]— (ME_km) A,

L AME % y _
J \/ k(E)fdﬁb Gy (Pp, —Pp) Gm(k+ﬁb,—ﬁb) {_\/ ( Db mb) }

_ (Epc 7 mc) NM (O)Nm 4prEpc (Epc 7 mc)
3(Epetme)(Ep, +mp )~ 5p|? }

3 J4Echpb(Egc+mc)(pr+mb)

7 4MEk = = Z T
I = \/NM(o)Nm(E)fdpb Gy Py, —DPp) G (D, Pb){



PARTIAL DECAY WIDTH

LFH 5= —(q —m2) [ (1+ COSZH)HU +2sin20H, — ZCOSQH + —(i sin?6Hy +
ECOSZQHL + 3cosOHg, + = HS ]

Where Hy = |H,|? + |H_|?
Hy, = |Hy|?
Hp = |H+|2 - |H—|2
Hg = 3|Ht|2
Hg;, = Re(HyH})




0 . 41, dry,  dly  drl.
— =t ——t—+——+
00 dq dao da° dqg? dqg?

gk, 1 ¢ Gf 2 (@®=m) 12|y
Where, - = (2n)3212M§, Vool — |K|H;

a. wm a1
dg?2  2q2% dq? '
Integrating over g% we get
F=FU+FL+f‘U+f‘L+f‘S

and

i =U,LP,S

For Pseudoscalar Meson In Final state
F — FL + f‘L + f‘S

For VVector meson In Final State
F=Fu+FL+ru+f‘L+f‘S




(a, V) = (0.017166GeV3, —0.1375GeV)

(m,, my, m.) = (0.07875,4.77659, 1.49276)GeV

(Ey, Ey, E) = (0.47125,4.76633,1.57951)GeV




Form factors(ine and p-mode)
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FIG. 2. The ¢*-dependence of invariant form factors for semileptonic B, — 5.(J/y) decays.
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. 3. The g*-dependence of invariant form factors for semileptonic B, — D(D*) decays.
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FIG. 4. Reduced helicity amplitudes /; and ;(i = 1,0) as functions of ¢* for semileptonic B, — 1, and B, — D decays.
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NUMERICAL RESULTS AND DISCUSSION

DECAY WIDTH

TABLE 1. Helicity rates(in 10~'> GeV) of semileptonic B.-meson decays into charmonium and charm-meson state:

Decay mode U 0 L L P S S SL r
) 4844 4432 %107 15397 x 1077 4.712x 1077 4.844
=N T, 0.756 0.172 1.194 0.253 2.122
- Jjwey, 18634 6052x 1077 16283 27.813x 1077 8368 1.188 66.653 x 107 22.856 x 107 34918

- = J/wrv, 3.823 0.846 1.922 0.437 1.704  0.614 0.307 0.197 7.336
- — Deu, 0.047 4611 x 1071 1.072 x 107 4.038 x 10710 0.047
- = Druy, 0.028 0.003 0.007 0.0027 0.038
- = D% v, 02439 4 %107 0078  7.760 x 107°  0.169 0.081 4.092 x 10~ 3648 x 107  0.322

- = D't 0.113 0.015 0.0156 0.0021 0.092  0.046 0.151 0.0094 0.297




BRANCHING FRACTION

TABLE II. Branching ratios(in%) of semileptonic B, decays into ground state charmonium and charm meson state:

Decay mode  This work

[24]

[46]

[23]

55.56]

[10]

[44]

49]

23]

[11,12]

[57]

58]

B. = n.ev 0.37
B. = n.v 0.16
B. = J/yev 2.68
B, —= J/ytw 0.56
B. = Dev 0.0037
B, = Dt 0.0029
B. = Dev 0.0251
B, = Dt 0.0230

0.83
0.27
2.19
0.61

0.81
0.22
2.07
0.49
0.0035
0.0021
0.0038
0.0022

0.98
0.27
2.30
0.59
0.018
0.0094
0.034
0.019

0.75
0.23

1.9
0.48

0.002

0.008

0.97
2.35
0.004

0.018

0.59
0.20
1.20
0.34
0.004

0.018

0.44
0.14
1.01
0.29
0.0032
0.0022
0.011
0.006

0.95
0.24
1.67
0.40
(0.0033
0.0021
0.006
0.0034

(.86

2.33

0.162  0.45

1.67

1.37




RATIOS OF BRANCHING FRACTION

Ratio of Branching Fractions(R) This work [25] [46]

R = B(B,—n.lv) 2131 106 368

N~ B(B,—n.)
R,/ - B(B.=J/yl) 478 4.18 4.22

[V = B(B.—Jyrv)

_ B(B,~Dly) 1275 157 1.67
RD ~ B(B.=Dw)
Rp. = HBoD"l) 176 1.72

L ETI::BI - 1" n.-]l
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