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Higgs Precision Measurements
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2HDM: Brief Introduction

® Two Higgs Doublet Model
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Exclusion ability : Study strategies

. ] BSM __ (GXBF)BSM
[ Experimental Observables: Au ; ] U; (6XB)sny

[ Maximal likelihood: Ax? Fitting Absolute y? L
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https://arxiv.org/abs/1910.06269

Exclusion : Loop Level

tanp

me = 1000, VAv? = 300 GeV
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Exclusion : Loop Level

2HDM Type-I

me =800 GeV, VAv? =300 GeV
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Study Results: discovery potential

* method ( hyp obs)2
X = Z 5 null hypothesis HO : SM

SM_l

To claim the discovery of BSM at X SM S 48.9 ,uhyp = _

56 significance : p=5.7*10"(-7)

degrees of freedom : signal strength modifiets (SSM),
or u parameter : 10 for CEPC



Study

Results: discovery potential

Choose one point of BSM as the observed, to see if SM is rejected.

me = 800 GeV, VAv< =300 GeV
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If the future observable is same to Type-|,
The center region can not claim a discovery
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Study

me = 800 GeV, VAv? =300 GeV
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Study

* method

Results: discrimination ability

L

performing the y? statistic

-

d.o.f. =# SSMs (u )

N

hypothesized model ( Null model ): One physical point

d.o.f. 1 2 3 4 5 6 i 8 9 10
x2(p=0.05) | 3.84 | 5.99 | 7.81 | 9.49 | 11.1 | 12.6 | 14.1 | 15.5 | 16.9 | 18.3
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me = 800 GeV

VAv?Z =300 GeV
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Results: discrimination ability
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tanf
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Results: discrimination ability
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Study

Results: compatibility test

e compatibility test method

—

Test Type-l with Type-II:
observable : one point of type-1I (accepted model),
test type-I by performing the y# statistic

—
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d.o.f. =# SSMs (u )

L

hypothesized model ( Null model ): Type-Il, instead of SM
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Study Results: compatibility test

* Type-ll (cos(B — a),tan 8) = (—0.01,1)
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Study Results: compatibility test
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Summary: Higgs precision measurements

me = 1000, VAvZ = 300 GeV

¥ Exclusion :Maximal likelihood vs. absolute y? study - s

¥ Discovery potential: test null model SM

tanp

¥ Discrimination ability: a deviation observed

¥ Compatibility test: different BSMs N
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