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Figure 1. The region of parameter space within 1- and 2-� of the best fit values. The dashed line
is the decoupling limit, ↵ + � = ±⇡/2, where the couplings are SM-like (up to a possible sign flip
for the down Yukawa couplings).

We also impose the following perturbativity constraint on the couplings

y2i
4⇡

 1 ,
�i

4⇡
 1 . (4.2)

We insist on these constraints up to the cuto↵ scale for all the Yukawa and scalar couplings.

We list the beta-functions used in evolving the coupling constants in appendix B.

4.2 Experimental bounds

A wealth of experimental data, particularly from precision measurements, places strong

constraints on the spectrum of the 2HDM-II. A newly published result on a direct search

for the charged Higgs at LEP yields the 95%C.L. lower bound MH± � 80GeV [38]. At

present there is no lower bound on the charged Higgs mass from the Tevatron or LHC

data. A much tighter constraint on the charged Higgs mass can be deduced from rare

decay processes. By analyzing the branching ratio Br(B̄ ! Xs�), ref. [39] obtained the

bound MH± � 380GeV at 95% confidence level. A direct search at LEP places a 95% limit

MA & 93GeV for the MSSM CP-odd Higgs, A [40]. However this limit doesn’t apply to

the 2HDM case studied here. Nevertheless, we employed this bound in in the rest of the

paper. The reader should keep in mind that MA . 93GeV is not experimentally excluded.

– 7 –



32/38 Lecture 1-2 (32/38)2018-06-18 16:04:38



33/38 Lecture 1-2 (33/38)2018-06-18 16:04:39



34/38 Lecture 1-2 (34/38)2018-06-18 16:04:39



35/38 Lecture 1-2 (35/38)2018-06-18 16:04:40



36/38 Lecture 1-2 (36/38)2018-06-18 16:04:40



37/38 Lecture 1-2 (37/38)2018-06-18 16:04:41



38/38 Lecture 1-2 (38/38)2018-06-18 16:04:41


