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Introduction
From theory and experiments, there are several arguments to believe that the SM is just the low energy limit of a more
fundamental theory. This is not necessarily true because the SM has been successfully tested at an impressive level of

accuracy and provides at present our best fundamental understanding of the phenomenology of particle physics. During the

20th century, physicists made tremendous progress in observing smaller and smaller objects and today’s accelerators allow us

to study matter on length scales as short as 10 m to 18 m [1].

The basic questions of particle physics are:
1. What is the world made of?
2. What is the smallest indivisible building block of matter?
3. Is there such a thing?
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A major goal of physics is to find a common ground that would give an integrated approach and understanding on how to
solve these questions surrounding nature [2].

Despite the high level of consistence and accuracy within the SM, it does leave some phenomena unexplained and it falls
short of being a complete theory of fundamental interactions [3]. Therefore, the answer to these challenges lie in probing
more of physics beyond the SM [4].

D Meson Decays
D mesons contain quarks and are one of the lightest particles in this family [5].

. +
Leptonic Decays D — 1"V,

The purely leptonic charged D meson decays are the easiest to analyze among its decays. The factorization of its hadronic
dynamics is given by

(0]dy* (1-7s)c|D" (p)) =-if,. pL. - (1)

FIG. 1 shows the process of a D* meson decaying into a lepton and a neutron pair. Starting with the computation of the
amplitude from the Feynman diagram, we arrive at the structure of the decay width to lowest order as
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FIG. 1. The Feynman diagram for purely leptonic D™ decays in the Standard Model.

From equation (2) the Fermi constant is given by G, the D" meson mass by M_, , and the lepton mass by m, . V,

o Isthe

D" !

CKM matrix element and fD+ is the decay constant.
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Analyzing equation (1), it is evident that there are no leftover variables in our decay rate calculation under the leptonic decay

in question. Thus, the branching ratio is determined straight forwardly without any integration by multiplying the decay rate

to the mean life, T

Semileptonic Decays

Due to the fact that leptons do not involve strong interaction, the lepton pair is free from the strong binding effects in the

semileptonic decays. Consequently, we can factor them out and arrive at
Ge,, .- -
A= Ve vy, (L= 7 )X |ay* (L— 5 )e| D) ®)

In the above expression, <X |a}/“ (1— Vs )C| D> include all strong interactions. Leptonic and semileptonic D meson decays

are ideal laboratories to study non-perturbative QCD, and to determine important quark mixing parameters. In addition, they

may provide additional constraints on physics beyond the SM.

D—> P|+VI Decay: Within the Standard Model, the D meson semileptonic decay amplitude is given by [6]

M (D —PI'y,) =i &vc’;Lﬂ*Hﬂ @)

2

with L* being the leptonic current and Hy the hadronic current describing weak and strong dynamics of the interaction,

respectively. Here the leptonic current is defined as

L =up* (-7, 5)

Where U, and V, are the lepton and neutrino Dirac spinors, respectively. On the other hand, the hadronic current can be

written as

H, =(Play, (-7, )|D) (6)

It is vivid that D semileptonic decays involve the non-perturbative effects of quantum chromodynamics (QCD). As a result,
this matrix element cannot be solved analytically. However, it can be parameterized by expanding the current in terms of all

possible independent 4-vectors that can describe the decay, with each of these multiplied by a Lorentz-invariant form factor.

In our case, there are only two independent 4 -vectors, which can be taken to be P, + P, and P, — P, . Moreover, there is
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only one Lorentz invariant quantity, which is traditionally taken to be the invariant mass squared of the virtual W boson,

9’ =(p,—p,)

Thus, H 4 can take a decomposed in the form

(Par*@—7,)| D) = (p, + p, ¥ £.(a%)+ (p. - B, )" f(?) @

with p, and P, being the initial D momenta and and pseudoscalar meson in the final state, respectively. From above, the

form factors are given by q = P, — P,, and f+ (qz) and f_ (qz). We can also express the decomposition in the form

(Play* (@~ )c|D) =£pf‘ + ps —%q”jt(qzﬁ%q” f,(a?) ®

with fO (qz) being the scalar and f+ (qz) the vector form factors, respectively.

Here we note that pl2 and p22 are not variables since the initial and final particles are on-the-mass-shell, pl2 = mé,

P2 =mj . The form factors depend only on P,.p,, and hence for we can write an equivalently relation as

Q> =p; —2p.p,+p5. ©)

With an electron in the final state, its mass is much less with respect to parent D, therefore, only f+ <q2) contributes. As a

result, taking the limit m; — O is an excellent approximation, and the current is further simplified to

H,=(p,+p,), f.(?) (10)

Using these expressions for the hadronic and leptonic currents, we arrive at the partial decay width:

2

3

dF(D —> Peve) X GIE Ncq

dg? 2aze PIE (o) (13)

with p and X being the hadronic momentum and multiplicative factor, respectively. By neglecting lepton masses and

plugging in all the necessary parameters we arrive at
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m2 +m3 —q°)-4mim3 [ | f.|g° (12)
2[( D P Q) D P]B/Z +(q 12

dr . G2
F(D Pl v,)zmy\@q

with only f+(q2) contributing. f?(qz) contributions are neglected due to its proportionality relation with m,z. Here
0<g’< (mD -m, )2 gives the ¢° distribution range.

Experimental studies measure dI” / dq2 integrated over several q2 bins in each semileptonic mode. In order to compare
these with theoretical predictions, which provide estimates of f+ (qz) at one or several points in q2, it is convenient to fit

the results using parameterizations of f+<q2). Theoretically, a number of parameterizations of f+(q2) have been

suggested. The most theoretically motivated one is known as the "series" parameterization [7] and follows from a dispersion

relation:
f,(q?)=f (0)1__a+lj'°° dtm (13)
i i 1- q2 7 J(mp+mp )? t—qz—ig
m?.

with My and M, being the parent and daughter masses, respectively, and ¢ is related to the relative meson contribution to

f,(0).

Here we are not going to dwell much on this one but on another parameterization called ‘simple pole’ model which suggests
that the dispersion relation given in Eq. (13) is described by

f(gr)=—=0) (14)

While this model can provide reasonable fits when both m .. and f, (qz) are allowed to float, experimental fits of M,
are far away from the expected value of M D, indicating the higher-order poles are not negligible [8].

The semileptonic decay branching ratio is determined by integration with respect to q2 as

Br(D—>PI'v,)=1, jo(m”mp "o ar(p :que+ve) (15)

with 7, being the mean life of the D meson.

D —>V|+VI Decay: For the transitions to vector mesons, the structure of the hadronic matrix element of the process
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D — VIV, (FIG. 2), according to its Lorentz structure, is given by

FIG. 2. Feynman diagram of semileptonic D meson decay.

<V(8, pz)|a7u(1—7/5)'3| D(p1)> = gyva,b‘g*vpla Pzﬁ Mq_l_i(g: _ilzqqu)(mo +m, )Ai(qz)

mp +m, q
. m2 —m? . 2 .2 .
+|{(pl+ pz)#—Dq—szq#}g q n?z(irz —j m(v]f qq#A()(qz) (16)
D \%

where form factors V(q2> originate from ayyc , and A),l,z(qz) from 67#750 , respectively.

By decomposing equation (16) we obtain the differential and total decay rate for D —>V|+V, decay. Here we note that there

are three polarization states namely: longitudinal and two transverse polarization states. The longitudinal polarization state
differential decay rate is given by

[(m2 —mZ —g2)m, +m, )A (0?)

er GIE [ ‘ 2 2 2 )
= ﬂ/ m ’ ’
dg®> 19272°md oM 4

2m,

2

A 07) (oo

17)
mp +m,
Where
Az, mZ, o7 )= (m3 +m; - g7 f —4mgm’. (19)
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On the other hand, we obtain the differential decay rate with respect to transverse state as,

2
dr;  GZVeq| /z| v(e?) (m +m,)A(q )|
dq? 192 m? q°A ( é’m\quzf ‘m +mv \/ﬂ,( m2,mZ,q )‘ ’ 19)

with the symbols " + "and " —" denoting the right-handed and left-handed states, respectively. We can therefore deduce from

above that the combined transverse decay rate takes the form;

di; d

P R = (ry+17). (20)

Finally, the total differential decay rate becomes

(T +T3) (1)

Where I, and I7 are the longitudinal and the combined transverse decay rates, respectively.

Physics Beyond the Standard Model

Physics beyond the Standard Model (BSM) refers to the theoretical developments needed to explain the deficiencies of the
SM. These include aspects such as the origin of mass, the strong CP problem, neutrino oscillations, matter-antimatter

asymmetry, and the nature of dark matter and dark energy [9].

Another problem lies in the mathematical framework of the SM itself due to the fact that the SM is inconsistent with that of
general relativity, to the point that one or both theories break down under certain conditions, for example, within known

space-time singularities like the Big Bang and black hole event horizons.

The SM is inherently an incomplete theory. There are fundamental physical phenomena in nature that the SM does not
adequately explain. The first area involves phenomena not explained which include gravity, dark matter and dark energy,
neutrino masses, and matter-antimatter asymmetry. Secondly, most theoretical predictions have not been observed up to
date.

The Effective Lagrangian and Decay Amplitude

The most general effective Lagrangian for C — q'eV in presence of New Physics (NP), where q'=d,S can be written as

[10,11]
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4Ge | T, T,
L = _TZFch’ {(1+VL )I VR rVCL Vg ILnyLq 7 Cr

+V, IR}/,LIVR q' e, +Ve IRy,uVR q'ry“Cy
+S I vegc, +Sglpv ey +S 1 veq'gc +Spl v d' Cp

+TLEGﬂVVLq_'RGﬂVCL +TLEO'WVRq_'LO"”CR }+ h.c. (22)

1+
where G is the Fermi constant, V,,, is the relevant CKM Matrix element, and (q',C,l,V)R]L = [T}/Sj(q',c,l,v). The

NP couplings denoted by V| ¢, S ,and T, involve left-handed neutrinos, whereas, those denoted by V| ¢, S ¢, and 'FL

involve right-handed neutrinos. We assume the NP couplings to be real in our analysis. The projection operators are given by

P = (1—7/5)/2 and Py = (1—}/5)/ 2 . Furthermore, we neglect the NP effects coming from the tensor couplings T, and

~

T,_ in our analysis. With this simplification, we obtain

G % N o 1 q'
Leff :_T;VCq’ {GV|7/#(1—]/5)V|Q7‘C—GA|7/, (1_7/5)V'q7/ﬂ7/5c

+Gsi(1_75)‘/|q_’C_GPI_(1_75)V| q_,75C

+év|_7ﬂ(1+75)V|q_,7ﬂc_éAi7y(1+75)V| 6,7#750

+ és i(1+ 75V, 'c — 6P i(1+ Y Vi q_';/sc}+ h.c. (23)
where

G, =1+V, +V,, G, =V +V.

G, =14V -V, Gy=V, -V

Gy =S, +5S, Gy =S, +Sx

G, =S, —Sg, G, =S5, —S;. (24)
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The SM contribution can be obtained once we set V|, p =S,z =0 in Eq. (22) This implies that G, = G, =1 and all other

NP couplings are zero. In order to compute the branching fractions and other observables for D — PIlv and D — VIv
decay modes, we need to find various hadronic form factors that parametrizes the hadronic matrix elements of vector (axial

vector) and scalar (pseudoscalar) currents between the initial D and final state mesons.

Therefore, from above, we see that expressions for D —Ilvand D —>(P,V )IV decay amplitude depends on non-
perturbative hadronic matrix elements that can be expressed in terms of D meson decay constants and D — (P,V)

transition form factors, where P denotes a pseudoscalar meson and V' a vector meson, respectively [12-15].

From the Lorentz and parity invariance we obtain

(0

q7,¢D(p)) =0,

(P(p’)

q'7,75¢|D(p)) =0,

qc/D(p))=0. (25)

(V(p.e)

To find the scalar and pseudoscalar matrix elements, we use the equation of motion and thus we have

<O q_’75C| D(p)> =i

q'c|D

(P(p’)

<V(p',g*)

_ 2 2 .
q7.¢|D(p) = - AN )z)e q. (26)

Decay Widths
Finally, using the effective Lagrangian of Eq. (23) in the presence of NP, we are capable of computing the partial decay

widths of D — v and D — (P,V )lv beyond the SM.

D—olv
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In the case of leptonic decay in the presence of NP, starting with Eq. (23) we arrive at

rD )= %M'z@_%}z {GA_ m (mc(ﬂn;D+ m, (u))GP}2

e nmimimw v

where, in the SM, we have G, =1 and G, = éA = ép =0, so that we have

(D - )y, = & m'm Gemimy fo |( jz 8)

At this point, it is important to note that the right-handed neutrino couplings denoted by V,_YR and SL'R appear in the decay

width quadratically, whereas, the left-handed neutrino couplings denoted by V,_‘R and SL'R appear linearly. The linear

dependence, arising due to the interference between the SM couplings and the NP couplings, is suppressed for the right-

handed neutrino couplings as it is proportional to a small factor M, and hence is neglected.
D—(P,V)v

Let us now proceed to discuss the D — PIv and D — VIV decays. In this section, we follow the helicity method of Refs.

[16,17] for the semileptonic B meson decays and apply it to our case of the D meson decays. Therefore, the differential

decay distribution can be written as

—

2

dr Gr (P) 2 ,

2 = 9 3 2 T2 L#VH#
dg“d cos g, 2°r°mg q

(29)

where Lﬂv and H “"are the usual leptonic and hadronic tensors, respectively. Hl is the angle between P(V) meson and

the lepton three momentum vector in the q2 rest frame. The three-momentum vector ‘ P(py)| is defined as

JAms, mey a°)

2mD

o |-
(30)

10
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where
Aa,b,c)=a’ +b? +c* —2(ab+bc+ca) 1)
Furthermore, the differential decay distribution for D — PIv in terms of helicity amplitudes H,, H,, and H is given

by

2

{Hgsinzal(ev2 +§5)+%{HOGV cos 6 [Htev +§ HSGS]]

Zd—FZZN
dg-d cos g,

2
2 - - 2 -
+—r;"2 [Hoc;V c0s 4 —{HtG\, LA HSGS]]

[

ml
(32)
where
2 2 g
Gé 'c q2 z 2mD pP
N=—" |1 Ho=—2F+(q2)
2567°my \ Ja?
m2 —m?2 m2 —m?2
H, = D\/T . Fo(qz) Hs = m ( D)_mp( )Fo(qz)
Performing the integration over COS#, , we can determine the differential decay dl“F’/dq2 rate and arrive at
drP 8N _F;P 2 2 =~ m2
= H +GZ 1+ —
dg? 3 ‘ (GV AT 2¢°
2 2
2 2 _ 2 _
e e w )
2q m, m,

In the SM, we have G,, =1 and the rest of the NP couplings are equal to zero and henceforth we
Obtain

11
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P SNB 2 2
G I R E TRl LR (35)
dg” ), 3 2q 2q

On the other hand, let us now draw our attention to the differential decay distribution for D — VIV in terms of the helicity

amplitudes &,,&,,¢&,, &, and &, . After a series of derivations, we arrive at a more simplified expression

48, 0056,(G,G, -GG, )+ r(';—'zzsin2 ole2(62 +G2)+ &2(c2 + G2

2 2 2
+ n} [{goGACOSQI_(é:tGA_'_mEfPGP)}Z
|
-~ -~ 2 -~
+{£,G,cos6,— (26, +mﬂgpep)}2 ]} (36)
[
where from Eq. (36) we have
— |2
ami|p
_# 2 2 2 A N
o= o o L L

5 2my +my)A(?)
' J2

amoV (o[ p,
V2(my +m,)

) =

2m, [p, |A,(?)

b=
o

__ZmD BP A()(qz) (37)
om () +my(u)

P

At this stage, we now perform the integration with respect to COS6, and arrive at the differential decay rate dl“v/dq2 inits
12
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simplicity form given by

arv 8N _F;v m2 - m2 [~ -
G |G gl 3 gl ek )
Where

Ev =&GA+EG+5G)

B =G+ 86+ 86

\/?éPGP

é:tP = SZtGA + TI

_~ _~ 2 _—~
étP = SthA +m£§PGP- (39)

It is wise to remind ourselves at this stage that in the SM, G, =G, =1 and all the other NP couplings are zero. As a result

Eq. (3.17) simplifies to

ar SN‘BP 2 2 .2 m; ) 3m/
= FE A E ) 1L [ g2 40
(dqz ]SM 3 (fo & +& 20 ) 2 S (40)

Having obtained this gigantic task of deriving the analytical results for the decay rates, we now define a very important
physical observable called the differential branching ratio (DBR). This is given by

2
DBR(qz)z(dF/dq ). (;LFZ |

(41)

total

1
where I, =— is the total decay width of D meson.
o

Results and Discussion

For definiteness, we first present all the inputs that are pertinent for our calculation from Ref [4]. For the quark and lepton

masses we use M.(m.)=1.275+0.025Gev, m,(2GeV) =4.8"35Mev, m (2GeV)=95+5Mev, m, =0.511

13
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Mev, m, =105.7Mev, and m =1776.82MeV. In addition, for the meson masses and lifetime we use

m,. =1869.61+0.09Mev, m . =493.677+0.016Mev, m , =497.611£0.013Mev, m . =8955+0.8

MeV,

m , =134.976610.0006 MeV,

7. =(1040+7)x10"°s,

From Ref [14] we obtain the input values for decay constant and the Fermi constant as fD+ =(209.213.3) MeV,

fp, =(248.6£2.7)MeV and G =1.16637876 x107°Ge/V*. On the aspect of the CKM matrix elements, we used

numerical values given in TABLE. 1.

TABLE 2. shows some of the decay modes considered in this work and their numerical values obtained with a comparison

m, =547.862+0.017 Mev,

TABLE 1. Numerical values of V| and V.

[Vcd |

Vel

References

0.222+0

.008

0.986 + 0.016

[14]

m, = 775.26 £ 0.25MeV,

and

from theory. Our results are in the same range with those obtained by other scholars who has worked in the same line of

research. The differences in the numerical values may be due to variation in our input values. Secondly, differences may also

be due to the process of calculating resulting from rounding off figures.

TABLE 2. Leptonic decay width.

Mode F(D+ BN I+V| ) (S-l)
This work Decay width Reference
D' > u'v | 6.754x107 | 472x107% [17]
D —»efy | 3122x10™ | 179x107* [17]
D* > 7r'v | 5706x107"° - -
From Eq. (15) we obtained the branching ratios shown in TABLE. 3.
TABLE 3. Leptonic branching ratios.
Mode This work Branching ratio Experiment References
(3.82+0.32+0.09) x10™* CLEO [18]
(3.71+0.19+ 0.06) x10™* BES 11l [19]
D* > u'v | 412x10™* 22 %107 - [20]

14
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2.87 x10™ - [17]

43x107° - [21]

3.82x107* Exp [2] [16]

<8.8x107° CLEO [18]

D* >e'y | 9.42x10°° 10x107° - [21]
05x107® - [20]

<8.8x10°° Exp [2] [16]

<1.2x107° CLEO [18]

D* > 7y | 9.73x10™ 15x10° _ (20]
754x107 - [17]

1.05x107° - [21]

<12x107 [2] [16]

The pseudoscalar semileptonic D — Pl v decay width for the K channel via the mode D™ — Ke+ve was found to be

551x10 °s?, Furthermore, some comparison of the branching ratios was looked at and the numerical values obtained are

under Table 4. The numerical values obtained in the SM appear to be different from experimental values as a result of

computation of the decay rates as this process encompassed a good number of constants determined theoretically and

experimentally.

— —o
TABLE 4. Branching ratios for D* — z%"v,, D* - K ev, and D* > K uv,.

Mode This work Experiment References
D' — ”0e+ve 3.91x1072 (0.44 £ 0.06 + 0.03)% [15]
D* s Roe*v 0.98x1072 (8.71£0.38 £ 0.37)% [15]
e
SN 10.45x107? (9.3£0.7)% [4]
D' >K u'v,

There are other D(DS) to pseudoscalar semileptonic decay channels which deserve further studies. Our calculations and

15
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experimental measurements are listed in TABLE 5. The calculations under these channels were taken with different trial of
different decay mode and then compared to theoretical and experimental numerical values. As clearly seen our values seem to
be in the acceptable range of values numerically despite the difference being so much especially with respect to the
theoretical values cited under the same table. Without much clarification, it is clear that our values are a bit nearer to

experimental than theoretical values. It is vital to mention that this work did not deal much on the computation of form

factors under pseudoscalar decays as well as other forms of D meson decays.

TABLE 5. Branching ratios for D* and D, to 7.

BR BR(%)
Mode This work Theoretical Experiment | References
D" —>ne'v, | 201x102 0.10 <05 [15]

D —»ne'v, | 3.15 x107 1.7 2.5+0.7 [15]

For the vector D — VI v decays, we took into consideration are D* — pe*v, and D" — K"e"v,. TABLE 6 shows a
comparison of the values obtained with other theoretical values. In addition to the partial decay rates under TABLE 6, this

951 On the other

work also computed total decay width for D — Kjev and arrived at 1“(D+ — ng+ve):2.9><10
hand, the branching ratio was found to be Br (D+ - K;eWe): 46x107*,

TABLE 6. Branching ratios for D* — pe’v, and D" — K'e'v,.

Mode Branching ratios References
This work Theoretical
¥ + -3 +0.17 -3 4
D" — pe'v, | 3.12x107° | 2.18%°4 10 [4]
D" > K'e'v, | 498x107 | (3680.10)% [41

We have seen the transition from Eq. (27) to Eq. (28) via fixing of our NP couplings by assigning G, =1 and the rest of the

couplings equal zero. The same approach applies BSM.

It is vital to note that experiments on a general view do not follow any theory hence making us check our results both from
the theoretical aspect as well as experimental results. With this in mind, we now set the standard value of our NP coupling
constants as per theory. The standard is usually set at 1.25 + 0.04 where o =+ 0.04.

Now for our work, we needed to set the NP coupling constants in such a way as to arrive at the constraint contribution of

each one of them. We began by focusing on the pure leptonic decay D" —>e"v. We used Eq. (27) and by setting the NP

16
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coupling constants appropriately, we checked the contribution of each. The first step was to vary G, and set the rest of the

couplings to zero.

Tasm(x101%)

Gp?

FIG. 3. Graph of ', against G; for D* —>¢€"v, .

From FIG. 3. we see the dependence of the decay rate BSM on the NP coupling constant G, . For 1"(Di — eive) , the

constraint for G, is found to be CGA = [0.2,0.8] . The same method was applied to the other couplings and the results
were as shown in TABLE 7.

TABLE 7. NP coupling constraints for leptonic decay D" — eive .

NP coupling constant Constraints
G, [0.2,0.8]
G, [0.9,1.4]
G, [0.2,0.8]
Gp [0.9,1.4]

On the other hand, we looked at the pseudoscalar decay mode D™ — Ke+ve. FIG. 4 shows the dependence of the decay

width on the NP coupling constant G, . Like-wise, this was achieving by varying G,, and setting the rest of the NP coupling

constants to zero. Thereafter, varying each one of then and setting the rest to zero in order to attain the constraints for each

constant.

25
20
15

Mesa(x1075)
10

FIG. 4. Graph of 'y, against G} for D" — Ke'v .
17
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It was deduced that the constraint for G, is Cq/ = [1.2,1.6] . The contribution of the rest of the couplings are shown in

TABLE 8. Finally, we considered the decay mode D" — K;e+ve. The dependence of the decay width on G, is shown in
FIG. 5.

14

12

10 P

Tgsm(x1072€)

) "
) o

G2

FIG. 5. Graph of 'y, against G for D* — K’e'v .

The constraint for G, were estimated to be Cq/ = [0.2, 0.9] . The rest of the constraints for the other couplings are shown

in TABLE 9.

TABLE 8. NP coupling constraints for pseudoscalar decay D" — Ke'v .

NP coupling constant Constraints
G, [1.2,1.6]
Gs [1.3,1.8]
G, [1.1,1.7]
G, [0.8,1.5]

TABLE 9. NP coupling constraints for vector decay D" — K e*v .

NP coupling constant Constraints
G, [0.2,0.9]
G, [0.5,1.6]
év [0.6,1.2]
G, [0.3,1.4]

18
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Conclusion

The leptonic, pseudoscalar and vector decays have been studied under this work with the aid of the effective Lagrangian by
including the allowed direct NP couplings. Charm decays has been and still is an exciting field for both theoretical and
experimental investigations. Charm quark transition amplitudes, described in this work, represent a crucial tool to understand
strong interaction dynamics in the non-perturbative regime. Complementary information that constrains model building and
lattice gauge calculations is coming from the rich spectroscopy of charmed mesons and baryons, which is beyond the scope
of this paper.

Coming to our results, we see from our results that more needs to be done in order to understand the real phenomenology of
physics BSM. Parameterization of decay constants into physical numerical values still remain a challenge among theorists.
Nevertheless, more progress has been made in recent years to try and fuse in the gaps that the SM has left scholars with more
questions than answers.

From our results, we can see that a search for NP under D meson decay is equally important as well as that of the B meson.
The results obtained under this work do not entail pure accuracy as earlier on mentioned as they are equally prone to errors
just like those from experiments too.
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