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Higgs Precision Measurements
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Precision: Higgs couplings
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Precision: Higgs couplings

CEPC-CDR, FCC-ee, ILC Operating Scenarios

collider CEPC FCC-ee ILC
NG 240GeV | 240GeV | 365GeV | 250 GeV 350 GeV 500 GeV
[ Ldt 56ab™' | 5ab ! | 1.5ab? 2 ab™? 200 fb~! 4 ab~!
production 7 Zh vvh Zh vih
2.0% — | 1.05 —
decay A(c-BR)/(o- BR)
h — bb 0.27% 0.3% | 0.5% | 0.9% 0.46% | 1.7% 2.0% | 0.63% | 0.23%
h — cc 3.3 2.2% | 6.0% | 10% 2.9% | 12.3% | 21.2% | 4.5% | 2.2%
h — gg 1.3% 1.9% | 3.5% | 4.5% 2.5% | 9.4% 8.6% | 3.8% | 1.5%
h — WW* 1.0% 1.2% | 2.6% | 3.0% 1.6% | 6.3% 6.4% | 1.9% | 0.85%
h—1tr™ 0.8% 0.9% | 1.8% | 8.0% 1.1% | 45% | 17.9% | 1.5% | 2.5%
h— ZZ* 5.1% 4.4% | 12% | 10% 6.4% | 28.0% | 22.4% | 88% | 3.0%
h — vy 6.8% 9.0% | 18% | 22% 12.0% | 43.6% | 50.3% | 12.0% | 6.8%
h— putp~ 17% 19% | 40% — 25.5% | 97.3% | 178.9% | 30.0% | 25.0%
(vi)h — bb 2.8% 3.1% E - 3.7% — - - —




Precision: EW observables

CEPC-CDR, FCC-ee, ILC Operating Scenarios

Observables
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Precision: EW observables

Observables

Current

CEPC

FCC-ee

ILC

correlation
T U

g

correlation

correlation

correlation

T

U

T

U

T

U

0.04 £0.11 0.92 | —0.68

0.9963

—0.9745

0.9898

—0.8394

0.9947

—0.9431

0.09 +£0.14 1| —0.87

—0.9844

—0.8636

1

—0.9569

—0.02+£0.11 — 1

1




2HDM: Brief Introduction

® Two Higgs Doublet Model
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2HDM: Tree Level
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2HDM: Tree Level
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2HDM: Tree Level Model Distinction

Model Distinction, cos(S-a)>0
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2HDM: One-Loop Level
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2HDM: Loop + degenerate

Constraints from Vacuum stabiltiy, Unitarity and Perturbativity
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2HDM: Loop + degenerate

Alignment-limit 2HDM one-loop correction,type-Ii
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2HDM: Loop + degenerate

Alignment-limit 2HDM one-loop correction,type-II
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Higgs direct search at LHC

Conventional Search
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2HDM: Tree + Loop + degenerate
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2HDM: Tree + Loop + degenerate
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2HDM: Tree + Loop + degenerate

CEPC fit, Type-ll
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2HDM: Tree + Loop + non — degenerate
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2HDM: Tree + Loop + non — degenerate
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Complementary to Z pole precision
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Conclusion

> Tree level studies
> Loop level studies

¥ Large tanf of Type-|
¥ Complementary to HL-LHC

¥ Higgs precisions also constrain
non-SM Higgs mass splitting

¥ (lepton collider comparison -+-)
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Thanks for your attention!



Precision: Higgs couplings

CEPC-CDR, FCC-ee, ILC Operating Scenarios

collider CEPC FCC-ee 1

NG 240GeV | 240GeV | 365Gev | 250G HL-LHC: 1902.00134 m

[ Ldt 56ab™t | 5ab”!| 15ab”! 2al - |

production Zh Zh Zh vh 0’ng - 4.6 27 14 35
Ao/o 0.5% 0.5% | 0.9% — 0.7

deca; _ A(o - BR)/'Q\Z”Z_I — 13.2122 2.4 4.4

h — bb 027% | 0.3% | 05% foo% | o4 T[T 0,

h — cc 3.9/0 2.2% | 6.0% | 10% 2 0 0.1 0.2 0.3 0.4 0.5 0.6
h = gg 1.3% 1.9% | 3.5% | 4.5% 2. Expected relative uncertainty
h— WW* 1.0% 1.2% | 2.6% | 3.0% 1.6% | 63% | 6.4% | 1.9% | 0.85%

h— 7t~ 0.8% 0.9% | 1.8% | 8.0% 1.1% | 45% | 17.9% | 1.5% | 2.5%

h— ZZ* 5.1% 4.4% | 12% | 10% 6.4% | 28.0% | 22.4% | 88% | 3.0%

h — v 6.8% 9.0% | 18% | 22% 12.0% | 43.6% | 50.3% | 12.0% | 6.8%

h— utp 17% 19% | 40% — 25.5% | 97.3% | 178.9% | 30.0% | 25.0%

(vi)h — bb 2.8% 3.1% E — 3.7% - — — - 25




2HDM: Tree + Loop + non — degenerate
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2HDM: Tree Level [jid |~ <, v v
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2HDM: One-Loop Level Model Distinction

Model Distinction, cos(S-a)>0

0.10.
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2HDM: One-Loop Level Model Distinction

me = 800 GeV, VAv? =300 GeV
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tans3

2HDM: Tree + Loop + degenerate
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2HDM: Tree+ Loop + degenerate

2HDM Tree+Loop, V Av® = 300 GeV
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