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Higgses in 2HDM  

Higgs production @ 100 TeV pp 

BSM Higgs searches: conventional modes 

BSM Higgs searches: exotic modes 

– 2HDM benchmark planes 

– Preliminary results for H/A➝AZ/HZ channel @ 100 TeV pp 

Conclusion 

2HDM @ Higgs factory

Outline
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Why 2HDM?

Models with extended Higgs sector: arise in natural theories of EWSB

๏ Higgs sector of MSSM/NMSSM 
๏ Generic 2HDM 
๏ Little Higgs, twin Higgs ... 
๏ Composite Higgs models ...

๏ SM+singlet: parametrized by a simple mixing parameter 
๏ 2HDM: covers board class of known models 
๏ Allow for convenient parametrization 
๏ Many features shared by many extended EWSB sectors



S. Su 4

-

Introduction

๏ Search for extra Higgses 
➡ Precision Higgs study: couplings of the SM-like Higgs 
➡ Direct search of extra Higgses: direct evidence for BSM 
new physics 

๏ Conventional search channel (even for non-SM Higgs): 

   γγ, ZZ, WW, ττ, bb 
๏ Charged Higgs is challenge!  
๏ New Higgs decay modes open for (non-)SM Higgs decay 

➡ relax the current search bounds 
➡ offer new discovery channels 
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  2HDM Higgs Sector 
-

after EWSB, 5 physical Higgses 
CP-even Higgses: h0, H0 , CP-odd Higgs: A0, Charged Higgses: H±

I. INTRODUCTION
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๏ Two Higgs Doublet Model (CP-conserving) 

The paper is organized as follows. In Sec. 2, we present a brief overview of models and
parameter regions where the channels under consideration can be significant. In Sec. 3, we
summarize the current experimental search limits on heavy Higgses. In Sec. 4.1, we present
the details of the analysis of the HZ/AZ with the bb`` final states. We also show model-
independent results of 95% C.L. exclusion as well as 5� discovery limits for � ⇥BR(gg !
A/H ! HZ/AZ ! bb``) at the 14 TeV LHC with 100, 300 and 1000 fb

�1 integrated
luminosity. In Secs. 4.2 and 4.3, we present the analysis for the ⌧⌧`` and ZZZ final
states, respectively. In Sec. 5, we study the implications of the collider search limits on the
parameter regions of the Type II 2HDM. We conclude in Sec. 6.

2 Scenarios with large H ! AZ or A ! HZ

In the 2HDM, we introduce two SU(2) doublets �i, i = 1, 2:
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Two types of couplings that are of particular interest are ZAH0/h0 couplings and
H0/h0V V couplings, with V being the SM gauge bosons W± and Z. Both are determined
by the gauge coupling structure and the mixing angles. The couplings for ZAH0 and ZAh0

are [22]:
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with g being the SU(2) coupling, ✓w being the Weinberg angle and pµ being the incoming
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2For more details about the model, see Ref. [11].
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  2HDM Higgs Sector 
-

๏ CP conserving

๏ Flavor limits: Type I, Type II, lepton-specific, flipped,... 
  Type II: ɸ1, down-type, leptons; ɸ2, up-type

๏ parameters (CP-conserving, flavor limit, Z2 symmetry)

I. INTRODUCTION
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soft Z2 breaking: m122
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  2HDM Higgs Sector 
-

Two non-SM like Higgses have unsuppressed couplings to gauge boson.

๏ h0/H0 VV coupling

boson. In Sec. VII, we conclude.

II. TYPE II 2HDM

In the 2HDM1, we introduce two SU(2) doublets �i, i = 1, 2:
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with g being the SU(2) coupling, ✓w being the Weinberg angle and pµ being the incoming momen-

tum of the corresponding particle. Note that A and H± always couple to the non-SM-like Higgs

more strongly, while the H±AW⌥ coupling is independent of the mixing parameters.

1 For more details about the 2HDM, see Ref. [10].
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๏ Higgs-Higgs-V coupling

boson. In Sec. VII, we conclude.

II. TYPE II 2HDM

In the 2HDM1, we introduce two SU(2) doublets �i, i = 1, 2:
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12.
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Two types of couplings that are of particular interest are the couplings of a Higgs to two gauge

bosons, as well as the couplings of a SM gauge boson to a pair of Higgses. Both are determined

by the gauge coupling structure and the mixing angles. The H0V V and h0V V couplings are [34]:

gH0V V =
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V

v
cos(� � ↵), gh0V V =
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V

v
sin(� � ↵). (3)

The couplings for a SM gauge boson with a pair of Higgses are [34]:

gAH0Z = �g sin(� � ↵)

2 cos ✓w
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g cos(� � ↵)
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µ, (5)
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=
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µ, (6)

with g being the SU(2) coupling, ✓w being the Weinberg angle and pµ being the incoming momen-

tum of the corresponding particle. Note that A and H± always couple to the non-SM-like Higgs

more strongly, while the H±AW⌥ coupling is independent of the mixing parameters.

1 For more details about the 2HDM, see Ref. [10].

4

๏ h0 125 GeV, cos(β-α)~0 
๏ H0 125 GeV, sin(β-α)~0Alignment limit



S. Su 8

-

BSM Higgs Production 

@ 100 TeV pp



S. Su 9

-

Neutral Higgses
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Conventional Search Channel for BSM Higgses

FIG. 3: 95% C. L. Exclusion limits for the MSSM Higgs bosons at a 100 TeV pp collider [50]. The three

regions with the same color and different opacities are excluded by assuming a lumisosity of 0.3 ab�1, 3

ab�1, and 30 ab�1, respectively. Left: neutral Higgs bosons (H0/A). The blue, green and red regions are

excluded by the channels pp ! bbH0/A ! bb⌧h⌧l, pp ! bbH0/A ! bbthtl and pp ! H0/A ! thtl,

respectively. The blue and red regions in the upper left and lower left corners are the current exclusion limits

of pp ! bbH0/A ! bb⌧h⌧l and pp ! H0/A ! thtl at the LHC. Right: charged Higgs bosons (H±). The

blue (covered by the green region) and green regions are excluded by the channels pp ! tbH± ! tb⌧h⌫⌧

and pp ! tbH± ! thbtlb, respectively.

leptons produced from top decay products, together with the boosted top jets, can efficiently sup-

press the backgrounds, including the irreducible backgrounds of tt and ttbb. For final states with

taus, either large transverse mass for the signal events or hard leptons from tau decays can effi-

ciently distinguish the signal and backgrounds. The choices made in the illustrative analyses below

(see caption of Fig. 3) also benefit the reconstruction of the heavy Higgs resonance. In addition,

the large rapidity of the two non-top b-jets in pp ! bbH0/A ! bbtt and pp ! tbH± ! tbtb can

be used to further suppress the backgrounds; this kinematic feature has not been applied for the

H0/A and H± searches at the LHC.

To fully utilize the kinematic features of the signal events, a Boosted Decision Tree method

may be used to search for heavy Higgses decaying to semileptonic tops or taus [50]. The 95%

C.L. exclusion limits yielded by these channels are presented in Fig. 3, with various luminosities

9

Hajer, Ismail, Kling, Li, Liu, Su, Int. J. Mod. Phys. A30 (2015)   
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FIG. 2: Branching fractions for H0 (left panel), A (middle panel) and H± (right panel). The parent and

daughter Higgs masses are chosen to be 2 TeV and 800 GeV, respectively. Note that in the H0(A) decay,

we have assumed either light A (H0) or light H±, but not both. Dashed curves are the branching fractions

when exotic decay modes are kinematically forbidden. All decay branching fractions are calculated using

the program 2HDMC [49].

tan� Channels

Neutral Higgs High pp ! bbH0/A ! bb⌧⌧, bbbb

H0, A Intermediate pp ! bbH0/A ! bbtt

Low pp ! H0/A ! tt

Charged Higgs High pp ! tbH± ! tbtb, tb⌧⌫⌧

H± Low pp ! tbH± ! tbtb

TABLE III: Main conventional search channels for non-SM Higgses to cover various tan� regions [50] at

a 100 TeV pp collider.

V. CONVENTIONAL SEARCH CHANNELS

At a 100 TeV pp collider, new mass domains for both neutral and charged Higgs bosons be-

come accessible, given the enhanced production cross sections and the dominance of decays to

final states with top quarks (at small tan � for neutral Higgses and at both small and large tan �

for charged Higgses), as well as novel kinematic features of the decay products. Combining pro-

duction processes and decay channels, the main search channels to cover various tan � regions are

summarized in Table III.

The top quarks from the heavy Higgs can decay either hadronically or leptonically. The hard

8
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๏ New decay mode for H±:  H± ➞ AW/HW

The Higgs mass eigenstates containing a pair of CP-even Higgses (h0, H0

), one CP-odd
Higgs A and a pair of charged Higgses H± can be written as3:

 
H0

h0

!
=

 
cos↵ sin↵

� sin↵ cos↵

! 
�0

1

�0

2

!
,

A

H±
= �G

1

sin� +G
2

cos�

= ��±
1

sin� + �±
2

cos�
. (2.2)

The couplings that are of particular interest are of the type H±AW⌥ and H±HW⌥. They
are determined by the gauge coupling structure, as well as the mixing angles [23]:

gH±h0W⌥ =

g cos(� � ↵)

2

(ph0 � pH±)
µ, (2.3)

gH±H0W⌥ =

g sin(� � ↵)

2

(pH0 � pH±)
µ, (2.4)

gH±AW⌥ =

g

2

(pA � pH±)
µ, (2.5)

with g being the SU(2)L coupling, and pµ being the incoming momentum for the corre-
sponding particle.

An interesting feature here is that H± always couples to the non-SM-like CP-even Higgs
more strongly. If we demand h0 (H0) to be SM-like, then | sin(��↵)| ⇠ 1 (| cos(��↵)| ⇠ 1),
and the H±H0W⌥ (H±h0W⌥) coupling is unsuppressed. Therefore, in the h0-126 case,
H± is more likely to decay to H0W± than h0W± unless the former decay is kinematically
suppressed. In the H0-126 case, H± is more likely to decay to h0W± than H0W±. The
H±AW⌥ coupling, on the other hand, does not depend on any mixing angle and therefore
this decay is not suppressed once it is kinematically allowed.

In the generic 2HDM, there are no mass relations between the charged scalars, the scalar
and pseudoscalar states. Thus, the decays H± ! h0W±, H0W± and H± ! AW± can all
be kinematically accessible and dominate in different regions of parameter spaces. It was
shown in Ref. [21] that in the Type II 2HDM with Z

2

symmetry, imposing all experimental
and theoretical constraints still left sizable regions in the parameter space that permit such
exotic decays with unsuppressed decay branching fractions.

The dominant competing mode is H± ! tb, which is controlled by the H±tb coupling

gH±tb =
g

2

p
2mW

[(mb tan� +mt cot�)± (mb tan� �mt cot�)�5] (2.6)

in the Type II 2HDM. At both small and large tan�, �(H± ! tb) is increased given
the enhanced top and bottom Yukawa coupling, respectively. The subdominant channel
H± ! ⌧⌫ has similar enhancement at large tan� as well.

In the left panel of Fig. 1, we present contours of the branching fraction BR(H± !
AW±

) in the mH± � tan� plane fixing sin(� � ↵) = 1, mA = 50 GeV and decoupling
H0. It is seen that there is a “kink” at the tb threshold which brings down the steeply
increasing values of BR(H± ! AW±

). Even so, the AW± mode can be 90% or higher
in the band 1.5 . tan� . 30 for mH± between 175 and 600 GeV. For large or small
values of tan�, BR(H± ! AW±

) is reduced due to competition from H± ! tb, ⌧⌫ modes.
3For more details about the 2HDM model, see Ref. [6].

– 4 –
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๏ New decay mode for H±:  H± ➞ AW/HW

The Higgs mass eigenstates containing a pair of CP-even Higgses (h0, H0

), one CP-odd
Higgs A and a pair of charged Higgses H± can be written as3:
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The couplings that are of particular interest are of the type H±AW⌥ and H±HW⌥. They
are determined by the gauge coupling structure, as well as the mixing angles [23]:

gH±h0W⌥ =

g cos(� � ↵)

2
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µ, (2.3)

gH±H0W⌥ =
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2

(pH0 � pH±)
µ, (2.4)

gH±AW⌥ =

g

2

(pA � pH±)
µ, (2.5)

with g being the SU(2)L coupling, and pµ being the incoming momentum for the corre-
sponding particle.

An interesting feature here is that H± always couples to the non-SM-like CP-even Higgs
more strongly. If we demand h0 (H0) to be SM-like, then | sin(��↵)| ⇠ 1 (| cos(��↵)| ⇠ 1),
and the H±H0W⌥ (H±h0W⌥) coupling is unsuppressed. Therefore, in the h0-126 case,
H± is more likely to decay to H0W± than h0W± unless the former decay is kinematically
suppressed. In the H0-126 case, H± is more likely to decay to h0W± than H0W±. The
H±AW⌥ coupling, on the other hand, does not depend on any mixing angle and therefore
this decay is not suppressed once it is kinematically allowed.

In the generic 2HDM, there are no mass relations between the charged scalars, the scalar
and pseudoscalar states. Thus, the decays H± ! h0W±, H0W± and H± ! AW± can all
be kinematically accessible and dominate in different regions of parameter spaces. It was
shown in Ref. [21] that in the Type II 2HDM with Z

2

symmetry, imposing all experimental
and theoretical constraints still left sizable regions in the parameter space that permit such
exotic decays with unsuppressed decay branching fractions.

The dominant competing mode is H± ! tb, which is controlled by the H±tb coupling

gH±tb =
g

2

p
2mW

[(mb tan� +mt cot�)± (mb tan� �mt cot�)�5] (2.6)

in the Type II 2HDM. At both small and large tan�, �(H± ! tb) is increased given
the enhanced top and bottom Yukawa coupling, respectively. The subdominant channel
H± ! ⌧⌫ has similar enhancement at large tan� as well.

In the left panel of Fig. 1, we present contours of the branching fraction BR(H± !
AW±

) in the mH± � tan� plane fixing sin(� � ↵) = 1, mA = 50 GeV and decoupling
H0. It is seen that there is a “kink” at the tb threshold which brings down the steeply
increasing values of BR(H± ! AW±

). Even so, the AW± mode can be 90% or higher
in the band 1.5 . tan� . 30 for mH± between 175 and 600 GeV. For large or small
values of tan�, BR(H± ! AW±

) is reduced due to competition from H± ! tb, ⌧⌫ modes.
3For more details about the 2HDM model, see Ref. [6].
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CMS A/H➞H/AZ Limits

CMS: gg➞A/H➞H/AZ for non-SM daughter H/A in  bbll, ττll channel
CMS-HIG-15-001

14 7 Results
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Figure 5: Expected (a) and observed (b) upper limits on sH/A!ZA/H!``bb as a function of MA
and MH after the convolution with efficiency and acceptance map for the ``bb final state.
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Figure 6: Expected (a) and observed (b) limits on the signal strength µ = sexp/sTH for the
2HDM benchmark considered for ``bb final state. The cross section is normalized to the NNLO
SusHi predictions. The dashed contour in both plots show the region which is expected to
be excluded. In the right plot the solid contour shows the region which is excluded by data
observation.
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Figure 10: Limits on µ = s95%/sTH for the ``tt final state as function of the A and H boson
masses. Expected and observed limits for the cut-and-count analysis are reported in (a) and
(b), while the corresponding results for the shape-based analysis are shown in (c) and (d),
respectively. The black dots refer to the full simulated signal samples. ±1s expected exclusion
contours are drawn (dashed lines), together with the actual excluded regions delimited with
solid lines.
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Vacuum Stability/Pert./Unitarity
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Figure 1. Allowed region in the (m12, t�) plane from vacuum stability (left panel) and unitarity
|⇤i| < 8⇡ (right panel) for mH = 400 GeV (red), 300 GeV (blue) and 200 GeV (green), assuming
c��↵ = 0 and mA = mH± = 400 GeV. The black lines denote the relation m2

12 = m2
Hs�c� .

3.3 Electroweak Precision Measurements

Measurements of EW precision observables (EWPO) impose strong constraints on the

2HDM mass spectrum. Adopting the current 95% C.L. constraints on the S and T oblique

parameters (with U = 0) [35], the allowed region of parameter space in the (mA, mH±

)

plane is shown, for c��↵ = 0 (neither t� nor m2
12 a↵ect S and T ), in the left panel of

Figure 2 respectively for mH = 400 GeV (red), mH = 300 GeV (blue) and mH = 200 GeV

(green). Satisfying EWPO constraints requires the charged scalar mass to be close to one

of the heavy neutral scalar masses: mH± ⇡ mH or mH± ⇡ mA.
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Figure 2. Left: 2HDM parameter space in the (mA, mH±) plane allowed at 95% C.L. by S and T

measurements [35], for mH = 400 GeV (red), mH = 300 GeV (blue) and mH = 200 GeV (green),
assuming c��↵ = 0. Right: S � T constraints in the (c��↵, mH) plane for mH = mA = mH± .

Away from the alignment limit, additional contributions to S and T proportional to

c��↵ appear [24] (see also [36]), such that the scenario mH = mA = mH± is only allowed

for small |c��↵| once mH � v is realized, as shown in the right panel of Figure 2. The

departure from alignment also allows for mild mass splittings among all the new scalars
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m122=mH2sβcβ
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12 = m2
Hs�c� .

3.3 Electroweak Precision Measurements

Measurements of EW precision observables (EWPO) impose strong constraints on the

2HDM mass spectrum. Adopting the current 95% C.L. constraints on the S and T oblique

parameters (with U = 0) [35], the allowed region of parameter space in the (mA, mH±)

plane is shown, for c��↵ = 0 (neither t� nor m2
12 a↵ect S and T ), in the left panel of

Figure 2 respectively for mH = 400 GeV (red), mH = 300 GeV (blue) and mH = 200 GeV

(green). Satisfying EWPO constraints requires the charged scalar mass to be close to one

of the heavy neutral scalar masses: mH± ⇡ mH or mH± ⇡ mA.
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Figure 2. Left: 2HDM parameter space in the (mA, mH±) plane allowed at 95% C.L. by S and T

measurements [35], for mH = 400 GeV (red), mH = 300 GeV (blue) and mH = 200 GeV (green),
assuming c��↵ = 0. Right: S � T constraints in the (c��↵, mH) plane for mH = mA = mH± .

Away from the alignment limit, additional contributions to S and T proportional to

c��↵ appear [24] (see also [36]), such that the scenario mH = mA = mH± is only allowed

for small |c��↵| once mH � v is realized, as shown in the right panel of Figure 2. The

departure from alignment also allows for mild mass splittings among all the new scalars
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3.3 Electroweak Precision Measurements

Measurements of EW precision observables (EWPO) impose strong constraints on the

2HDM mass spectrum. Adopting the current 95% C.L. constraints on the S and T oblique

parameters (with U = 0) [35], the allowed region of parameter space in the (mA, mH±)

plane is shown, for c��↵ = 0 (neither t� nor m2
12 a↵ect S and T ), in the left panel of

Figure 2 respectively for mH = 400 GeV (red), mH = 300 GeV (blue) and mH = 200 GeV

(green). Satisfying EWPO constraints requires the charged scalar mass to be close to one

of the heavy neutral scalar masses: mH± ⇡ mH or mH± ⇡ mA.
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assuming c��↵ = 0. Right: S � T constraints in the (c��↵, mH) plane for mH = mA = mH± .
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c��↵ appear [24] (see also [36]), such that the scenario mH = mA = mH± is only allowed

for small |c��↵| once mH � v is realized, as shown in the right panel of Figure 2. The

departure from alignment also allows for mild mass splittings among all the new scalars
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  mH±~mH or mH±~mA 

(e.g. mA > mH +mZ and mH & mH± +mW ), which however does not significantly alter

the phenomenology of exotic Higgs decays at the LHC, discussed in detail in Section 5.

3.4 Flavour Constraints

The possible values of the charged scalar mass mH± are constrained indirectly by various

flavour measurements [37] as a function of t� (see e.g. [8]), as shown in the left panel

of Figure 3 for Type II 2HDM. The most stringent of these is the measurement of the

branching fraction of b ! s� (B0
d ! Xs�), which sets a limit mH± > 480 GeV at 95 %

C.L. [38] (we note that the limit is even stronger for t� < 2). For large t� & 20, the lower

limit on mH± set by the measurement of the branching fraction B+
d ! ⌧+⌫ is significantly

stronger, with mH± & 700 GeV for t� = 30. Similarly, the region t� . 1 is very strongly

constrained by B0
s ! µµ and �mBd

.

For mH = 125 GeV and s��↵ = 0, when the heavy CP-even scalar H is the SM-like

Higgs, the mass of the light CP-even Higgs h is constrained by flavour measurements as

well, as shown in the right panel of Figure 3 for Type II 2HDM. The strongest constraint

in this case comes from Bs ! µ+µ�, which can exclude up to mh < 100 GeV (the precise

bound depending mildly on m2
12 and t�) for masses mH± satisfying the b ! s� constraint.
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Figure 3. Type II 2HDM parameter space excluded by flavour constraints [37, 38].

3.5 LHC and LEP Constraints

We now review the constraints from direct searches of the new scalars. Besides the LEP

bound mH± > 80 GeV (72 GeV) for Type II (I) 2HDM [27], LEP searches for e+e� !
AH (H ! bb/⌧⌧, A ! bb/⌧⌧) constrain the sum of the masses mA +mH & 209 GeV [39].

At the LHC, the searches for A/H in bb-associated production and decaying to ⌧⌧ by

ATLAS/CMS [40, 41] constrain the high t� region in Type II 2HDM. Away from alignment,

searches by ATLAS/CMS for H ! W+W�, ZZ [42–44], A ! hZ (h ! bb) [45, 46] and

H ! hh ! bb��, bbbb [47–49] yield strong constraints on the (c��↵, t�) plane as a function

of the respective mass mH/mA (see e.g. [13, 15]).

We however stress that the limits summarized above can be significantly weakened

once exotic Higgs decay channels are open [15] (see also [16, 17, 19, 21]). Searches for these

new channels, e.g. via A/H ! HZ/AZ are then crucial for probing 2HDM scenarios with

– 9 –
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Benchmark Planes

Plane II: mH vs. mA = mH±

• BP IIA: mH > mA = mH± .

As for BP IB, this mass ordering is not compatible with Case 1, and so we only

consider Case 2 with t� = 1.5.

• BP IIB: mH < mA = mH± .

As for BP IA, we consider Case 1 with t� = 1.5, 7, 30 and Case 2 with t� = 1.5.

In order to study the decays of the new scalars into the SM-like Higgs, we also consider

a plane in which the departure from alignment is explored, assuming h is the 125 GeV SM-

like Higgs (Plane III). We set mH = mA = mH± for simplicity, and define the plane as

mH = mA = mH± vs. c��↵:

Plane III: mA = mH = mH± vs. c��↵

• BP III:

We consider Case 1 with t� = 1.5, 7, 30 and Case 2 with t� = 1.5.

A summary of the di↵erent benchmark planes considered and the relevant exotic decay

modes is shown in Table 3. In all cases, we present the �⇥ BR of each characteristic decay

channel, together with a detailed analysis of the regions disfavoured by theoretical and

experimental constraints. The results for Planes I and II (c��↵ = 0) are presented in Sec-

tion 5.1, while the results for decays to SM-like Higgs away from alignment, corresponding

to Plane III, are presented in Section 5.2. Further details on the cross sections and decay

branching fractions for the non-SM like Higgses can be found in the Appendix.

Mass Planes decays m2
12 tan� Figures

BP IA mA > mH+ = mH A ! H±W⌥ m2
Hs�c� 1.5, 7, 30 5, 6

A ! HZ 0 1.5

BP IB mA < mH+ = mH H ! AZ, H ! AA 0 1.5 9

H± ! AW±

BP IIA mH > mH+ = mA H ! AZ, H ! AA 0 1.5 10

H ! H+H�, H ! H±W⌥

BP IIB mH < mH+ = mA A ! HZ m2
Hs�c� 1.5, 7, 30 7, 8

H± ! HW± 0 1.5

BP III mA = mH = mH+ A ! hZ, H± ! hW± m2
Hs�c� 1.5, 7, 30 11, 12, 13

vs. c��↵ H ! hh 0 1.5

Table 3. Summary Table of the di↵erent 2HDM benchmark planes.

Before we move on to discuss in detail our di↵erent 2HDM planes for LHC searches

at 13 TeV, let us comment on the comparison of these benchmark scenarios with others

– 15 –

mH± vs. mH=mA: electroweak precision require mH±~mA, mH,  
close exotic decay mass window.  

1604.01406 (With Kling and Jose Miguel No)
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BPIIB

BPIIB: mH<mH±=mA A→HZ , H±➞HW±
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100 TeV A→HZ
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BPIIB

BPIIB: mH<mH±=mA A→HZ
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Conclusion

๏ non-SM Higgs @ Extended Higgs sector 

๏ BSM Higgs search via conventional channel: top tagging 

๏ BSM Higgs search via exotic modes 

➡ Higgs ➞ light Higgs + gauge boson  

➡ Higgs ➞ two light Higgses   

    Complementary to conventional channels

An exciting journey ahead of us!
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2HDM: Higgs Precision
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Figure 6. the one loop correction in 2HDM four types with CEPC precision. The di↵erent colors

represent di↵erent �v2 ⌘ m2
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