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Brief Introduction
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Charged Higgs

e LEP search channels : et e- > H* H-
 Flavour searches
e LHC search results

**light and heavy,
¢ conventional and exotic decays
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Flavour searches

Observable Experimental result SM prediction
R, (3.2240.15) x 1073 [69] | (3.3540.16) x 103 [70]
BR(B - xsv) | (3.324+0.15) x 107% [15] | (3.40 £ 0.17) x 10~* [70]
BR(B — tv) | (1.09 £0.24) x 10~ [16] (9.24 £11.3) x 1075
BR(B, = ptp~) | (2.93 £0.35) x 102 [16] (3.48 £ 0.26) x 1079
BR(Bg — puTu~) | (3.9+1.5) x 10719 [17] (1.08 £0.13) x 10710
BR(D, — 1v) | (5.48 £0.23) x 1072 [16] (5.22 4 0.04) x 102
BR(Ds — pv) | (5.49 £0.16) x 1073 [16] (5.31 £0.04) x 1073
R(D) (0.34 £0.03) [15] (0.303 % 0.006)

Table 4. Experimental results for certain flavor physics observables and their corresponding SM
values.
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LHC search results

o ATLAS | CMS

% light and heavy, mass channel 13TeV | 13TeV

¢ conventional and exotic decays mygs <me | HE > AW > Wpup | [53)] [52]
myg+ >my | HY - HW — Wrr - [54]

Table 3. Charged Higgs searches with H* — HW/AW at LHC.

hanmel ATLAS CMS
7TeV | 8TeV | 13TeV | 7TTeV | 8TeV 13TeV
H* - v (30, 31] | [32] | [33,34] | [35] | [36-38] | [39, 40]
H* - cs [41] - - - [42] [43]
H* — cb - - [44] - [45] -
pp — tbH* — ttbb - [46] | [47,48] | - 38, 49] | [50, 51]

Table 2. Charged Higgs searches with H+ — ff’ at LHC.



LHC search results
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L HC search results
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Degenerate
Higgs masses
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E H*->Tv
Non-Degenerate | ; H*th
. ' H*-cb
Higgs masses 0 HE s AW H-cs
i ; HE>AW
@ i
mg+ = Mgy IE ;
. 10° 5 i_x__x__iil\\<:\<<<¥k\;\\\\;;4\
Amyg = myg+ — my = 300 GeV < TUmy> 0.1

1071

I
I
I
I
I
I
I
I
00 500 700 900
=my=my + 300 [GeV]

100 3(
mgy

I+

12



e-ll: cos(B—a)=0,tanB=1.5
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Non-Degenerate Higgs masses
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Non-Degenerate Higgs masses
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Non-Degenerate Higgs masses

Type-ll: cos(B—a)=0,tanB=1.5
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2HDM+singlet

2 3%, + m2,®d, — (mfzcb’{cbz + h.c.) +

+ A3(2181) (@] ®2) + A (@]®2) (@] @1) +

+mSSTS+ 5 (8% +h.c.)+ (“Sls3+u125<1>7<1>2+hc)
+sts (,\’ (<1>’f<1>1 )+ Ny (® ) [52 (A4 (®1®,) + X (<1>’f<1>2)) + h.c.]
)\//
( 1g4 4 252 Sts) —I-hc) 3(5*5
Models Symmetries
Zo[11] S— =S ps1 = p12 =0
U(1)[17] S —e®s M=M= =)= HsL = p1z = 0
Z3[18] @9 — e2/3®y, S — e7H/3G | \g =mlg = /\” AL =, ==
Table 1. Matching conditions to various singlet extended 2HDM
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2HDM+singlet

* The scenario with lighter singlet Higgs
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2HDM+singlet

Preliminary

tanf=1, mu =30GeV, vs=300 GeV cos(B—a1) =y = a3 = 0, my, =30 GeV, vs = 300 GeV
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2HDM+singlet

1 0 O Car 0 Sa, Coy Soy 0 SM limit of 2HDMS
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Scenarios

<

Mass hierarchy

o mp, < 0.1 GeV

0.1 GeV< my, <10 GeV
10 GeV < my, < 62.5 GeV
62.5 GeV < mp, <1 TeV

1 TeV < mp, < 10TeV

o 10 TeV < my

LHC era
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2HDM+singlet: Higgs sector

* The scenario with heavier singlet Higgs
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Summary
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https://arxiv.org/abs/1910.06269

Mp, Mp, Mhpg maA MAg
95 GeV 125.09 GeV 900 GeV | 900 GeV 325.86 GeV
My mg 14 095 tan(p)
900 GeV |—4.809 x 10* GeV?|—9.6958 | 0.2475 10
Vs Ch1bb Chitt alzgnm ﬁ2
239.86 GeV 0.2096 0.4192 | 0.9998 [8.128 x 10° GeV?

Table 3. The benchmark point BP1 in the mass basis.
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2HDI\/I+sing|et:hS
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Scenarios

<

Mass hierarchy
LHC era

o mp, < 0.1 GeV

0.1 GeV< my, <10 GeV
10 GeV < my, < 62.5 GeV
62.5 GeV < mp, <1 TeV

1 TeV < mp, < 10TeV

o 10 TeV < my
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