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Abstract

In this thesis we consider two Higgs doublet model (2HDM) as physics beyond

standard model (SM) and study various aspects of CP and flavor violation in it

with a view to explain the deviations in CP violating observables in B0
d-B̄

0
d and

B0
s -B̄

0
s mixing from SM predictions. 2HDM provide several new sources of CP and

flavor violations which are not present in SM. These include flavor changing neutral

current (FCNC) interactions, charged Higgs interactions and scalar-pseudoscalar

mixing. We consider different variants of 2HDM which can be obtained by imposing

some symmetry conditions or some other assumptions on the general 2HDM. These

variants include

1. 2HDM with minimal flavor violation : In this model all the CP and flavor

violations are described in terms of CKM matrix. Introduction of complex

Higgs singlets can give rise to new phases to neutral mesons mixing. In this

model new contribution to B0
d-B̄

0
d and B0

s -B̄
0
s mixing gets correlated for the

case of neutral Higgs dominance.

2. 2HDM with suppressed FCNC : In this model spontaneous CP violation

along with the presence of FCNC leads to complex CKM matrix. FCNC

in this model are suppressed using 23 symmetry which exchanges quarks of

second and third generations.

3. 2HDM without FCNC: In this model there are no FCNC. Charged Higgs

interactions contains new phases not present type-I or type-II 2HDM and

can give new phases to neutral meson mixing. NP contribution to B0
d-B̄

0
d and

B0
s -B̄

0
s in this model gets correlated in the limit when masses and couplings

of first and second generation of quarks vanishes.

4. 2HDM with general FCNC.

All these variants have different pattern for CP and flavor violations and lead to

interesting phenomenological consequences. We make phenomenological analysis

of above models and obtain constraints on new physics parameters subjected to

constraints from processes such as B0
d-B̄

0
d and B0

s -B̄
0
s mixing, B̄s → µ+µ− and

B̄d → K̄µ+µ−
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