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Higgs and Electroweak Precision MeasuremePl
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Benchmark Model: 2HDM
* Two-Higgs-Doublet Model
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* Five Higgs states: h, H, A, H*

« Six free parameters
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* Four types of 2HDMs
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Constraints on tanp vs. cos(p - a) plane

tanp

* We perform global y2-fit to probe the survival region in parameter space.
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 The allowed range of cos(p - a) will be reduced by a factor of 10.

» The constraints are sensitive to loop correction.
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Constraints on Heavy Higgs Mass

On degenerate mass

Tree+Loop, VAvZ = 300 GeV
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Discovery Potential of Higgs Precision Measurement
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* Provides great potential for discovering 2HDM. arXiv: 2008.05492

Type-I:  cos(f—a) < —0.1 or = 0.08 for 2 < tanf < 5;
Type-L, I, F:  |cos(8 — )| 2 0.02 for tan/ ~ 1.

* Four types of 2HDMs exhibit distinct features in the Higgs precision observables.



Distinguish Four Types of 2HDMs

Benchmark point at

cos(f —a) = —0.019, tan 5 =1
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Summary

* Precision measurements have strong impact on 2HDMs.

* In the context of 2HDMs, Higgs and Electroweak precision
measurements provide comparable but complementary
constraints to the heavy Higgs masses.

« Except for constraints, precision measurements also show great
potential for discovery. It could assist distinguishing four types of
2HDMs.

* Although we use 2HDMs as a benchmark model throughout the
study, this endeavor should be continued in extending to other
BSMs.
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Global X fitting

* Higgs precision observables

o fit on signal strength __ox Br
? 2 a (o x Br) sm
o method , (UBSM _ jjobs)2
X = 2

* Electroweak precision observables

o fit on oblique parameters S, T, U

o method 2= (X - X)) (X - X
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Constraints on tanp vs.

Tree level

cos(B - a) plane
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 The allowed range of cos(p - a) will be
reduced by a factor of 10.

* The constraints are sensitive to loop
correction.
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Discovery Potential of Higgs Precision Measurement

me = 800 GeV,

VAv? =300 GeV
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