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• SM + One complex Triplet + One real Triplet:

• Symmetry 𝑆𝑈 2 $×𝑆𝑈 2 & → SU 2 *
• 𝜒, = 𝜉, (Custodial symmetry)

• Physical Spectrum after EWSB:
Bi-doublet: 2⨂2 → 1⨁3, Bi-triplet: 3⨂3 → 1⨁3⨁5
• Two custodial singlets mix → ℎ,𝐻.  𝑚8,𝑚9, 𝛼

• ℎ as SM-like 125 GeV Higgs.

• Two custodial triplets mix → 𝐻;<, 𝐻;,, 𝐻;= + Goldstone 𝑚;
• Similar to 𝐻±, 𝐴, in Type-I 2HDM, tan 𝛽 → cot 𝜃9

• Custodial fiveplet 𝐻H<<, 𝐻H<, 𝐻H,, 𝐻H=, 𝐻H== . 𝑚H

• Fermiophobic, 𝑔9JKK ∝ 𝑠9 =
N NOP
O
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𝒗𝝓𝟐 + 𝟖 𝒗𝝌𝟐 = 𝒗𝟐 = 𝟐𝟒𝟔 𝑮𝒆𝑽 𝟐

𝐜𝐨𝐬𝜽𝑯 =
𝒗𝝓
𝒗

𝐬𝐢𝐧𝜽𝑯 =
𝟐 𝟐𝒗𝝌
𝒗

𝝆 ≈ 𝟏



• SM + One complex Triplet + One real Triplet:

• Symmetry 𝑆𝑈 2 $×𝑆𝑈 2 & → SU 2 *
• 𝜒, = 𝜉, (Custodial symmetry)

• Physical Spectrum after EWSB:
• Singlet: ℎ, 𝐻;  Triplet: 𝐻;,, 𝐻;

±;  Fiveplet: 𝐻H,, 𝐻H
±, 𝐻H

±±

• Scalar Potential:
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𝒗𝝓𝟐 + 𝟖 𝒗𝝌𝟐 = 𝒗𝟐 = 𝟐𝟒𝟔 𝑮𝒆𝑽 𝟐

𝐜𝐨𝐬𝜽𝑯 =
𝒗𝝓
𝒗

𝐬𝐢𝐧𝜽𝑯 =
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• Precision Measurement Constraints
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𝜅f = 𝜅g =
𝑐i
𝑐9

𝜅K = 𝑐i𝑐9 −
8
3 𝑠i𝑠9

𝜅l~
𝜅f𝐹 𝑓 + 𝜅K𝐹 𝑉 + 𝐹 𝑆

𝐹 𝑓 + 𝐹 𝑉

𝑠9~0.13
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• Exotic Higgs Searches (relevant to fermiophobic scalars)

• Double Charged Scalar:
• Same-sign W: SS 2-lep channel

• Single Charged Scalar:
• WZ channel: 3-lep

• Neutral Scalar:
• WW/ZZ/𝛾𝛾 channel

• Interpret in GM model:
• Dependence on 𝑠9(𝑣v)

• Strongest: double charged scalar searches
• Weak at low mass region below 200 GeV 

(Threshold of WW/ZZ)

1808.01899 1709.05822

CMS-PAS-SMP-18-0011806.01532

1712.06386 1710.01123 1407.6583 1603.00962
1805.01970

1812.06217



Drell-Yan

Vector Boson Associate

VBF

Production at Lepton Collider

Depends on 𝑠9

GM_UFO is available

𝑔9JKK ∝ 𝑠9 =
2 2𝑣x
𝑣
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Gauge Couplings



Production at Lepton Collider
GM_UFO is available

@ 360 GeV CEPC

𝑠9 = 0.1
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Decay Channels of Fiveplet

• 𝐻H,:
• 𝑊<𝑊=, 𝑍𝑍
• 𝛾𝛾, 𝑍𝛾

• 𝐻H
±:
• 𝑊±𝑍
• 𝑊±𝛾

• 𝐻H
±±:
• 𝑊±𝑊±

Depends on 𝑠9

Loop Induced

GMCalc for BR is available

Signals at 360 GeV CEPC

1. Multi-Gauge boson (Multi-lepton)
2. Multi-photon + Gauge boson

𝐻;
±, 𝐻H

±, 𝐻H
±±

Assume: 𝑚; > 𝑚H

Depends on Scalar Cubic Coupling 𝑀N
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𝑾𝜸 at the LHC

𝑚H = 150 GeV

1809.09217
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