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Figure 5: Summary plot of the fit to the per-production mode (left) and per-decay mode (right)
signal strength modifiers y;. The thick and thin horizontal bars indicate the +1¢ and +2¢
uncertainties, respectively. Also shown are the £1¢ systematic components of the uncertain-
ties. The last point in the per-production mode summary plot is taken from a separate fit and
indicates the result of the combined overall signal strength .



Higgs Precision at HL-LHC, ILC250, ...

[K. Fujii, et al., arXiv:1710.07621]
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Higgs singlet extension (HSM)
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Two Higgs doublet model (2HDM)
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Additional bosons

With the softly broken Z, symmetry (FCNC)  A,=A,=0
4 types of Yukawa interaction (Typel, I, X, Y)
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f 4 ,h
1 : ,"I
e e A
| : ‘\J
f W,z N h

H-COUP is a calculation tool composed of a set of Fortran codes to compute the renormalized Higgs boson couplings with radiative corrections in various
non-minimal Higgs models, such as the Higgs singlet model, four types of two Higgs doublet models and the inert doublet model. The impolved on-shell

renormalization scheme is adopted, where the gauge depdence is eliminated. H c O U P 0)

NG o : N3
Authors: Shinya Kanemura, Mariko Kikuchi, Kodai Sakurai and Kei Yagyu I'b I 7 /\ /

The manual for H-COUP version 1.0 can be taken on arXiv:1710.04603 [hep-phl.
e y
— 75\ b
Downloads : P%

» H-COUP version 1.0 : [HCOUP-1.0.zip] [The manual is here]

o> N >
| | Arooa—Rk
In order to run H-COUP version 1.0, you need to install LoopTools (www.feynarts.de/looptools/).
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Full set of 1-loop corrections (EW + QCD + Higgs) to the decay rates in various Higgs sectors
and future precision measurements at ILC250 make us possible to fingerprint models and

also to get information of inner parameters such as mass of the second Higgs boson
26



By Production and Decay

®  Several possible choices for model
parameters allowed to account for SM
deviations in combinations

® Ratios of cross sections and branching
ratios cancel out some uncertainties
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Figure 5: Summary plot of the fit to the per-production mode (left) and per-decay mode (right)
signal strength modifiers y;. The thick and thin horizontal bars indicate the +1¢ and +2¢
uncertainties, respectively. Also shown are the £1¢ systematic components of the uncertain-
ties. The last point in the per-production mode summary plot is taken from a separate fit and
indicates the result of the combined overall signal strength .
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Public tool “CosmoTransition” is used.
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Up!oer limit on the Higgs mixing angle
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— W boson mass EW observables (S, T,U)
...... A1 perturbativity == LHC Higgs searches

perturbative unitarity - = Higgs signal rates
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Fisher Analysis

GW spectrum for GW spectrum for
o ) parameter set {p} fiducial parameter set {ﬁ}
Likelihood function | J
‘ L * o [Su(fAp}) = Su(f, {P))]
()\2({‘1)} y {])}) = ZY:JI)S/ (1/ [ - { } - A{ }2]
N 0 [Set (f) + Su(f,{P})]
Observation period Effective sensitivity of interferometer
l Taylor expansion at {p} = {p} Confidence ellipse
X X Inclination:
()\ {[)} {1)} ub - 1)(1)(1)1) - I)b) 4 « Oab
Pb
Fisher information matrix .
Fu= 2T [ ap P2 LIPS D)y ). 7
0 [Sett () + Su(f, {P}))? wrseep
The inverse F.,' is the covariance matrix < >
Pa

We assume that these expressions are
applicable to a single-detector like LISA 58



Hashino, Jinno, Kakizaki, SK, Takahashi, Takimoto, work in progress

Constraints on the shape of spectrum
GW spectrum Qo

|
. . 107°
o Fi ial val ' ;’
ducial values *, M 550
o Point 1: (fpeaks Qpeak) = (1072 Hz, 1077), 107 7523 far
o Point 2: (fpeaks Qpeak) = (1071 Hz,10710), 102~ "/ "/ {.'f
e Point 3: (fpeak, Qpeak) = (10 Hz, 10719), 10-15
. ) 1 2 4 3
e Point 4: (fpeak, Qpeax) = (1071 Hz, 10714). jote L= A= { = H2]
10~ 0.1 100

Expected constraints on the GW spectrum

10 confidence
ellipse In
(fpeaka QpeaLk)
for P1 and P2

Qaw, peak Qaw, peak -1

/

. fhas f fpeak/?peak-1
0.002 Peak’" -

Point 1 Point 2 >9



Constraints on transition parameters

Constraining parameters
o The GW spectrum is determined by I peak Qpeak

W5 Our Fisher analysis generically constrain
2 combinations of underlying parameters

Quantities describing transition dynamics
T.. v, O s LISA

Expected constraints on the T

transition parameters

e Fiducial values
(o, B/H,, vy, T.) = (1,100, 1,100 GeV)
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0

0
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001

60



Laser interferometer space antena

Properties of the representative LISA configurations

C.Caprini et al., arXiv:1512.06239

Name C1 C2 C3 C4
Full name N2A5M5L6 | N2AIMSL6 | N2A2Mb5L4 | N1A1IM2L4
# links 6 6 4 4
Arm length [km] 5M 1M 2M 1M
Duration [years| 5 5 5 2
Noise level N2 N2 N2 N1

LISA has been approved in 2016
It will start from 2034

FP (Fabry-Perot)-DECIGO
1 cluster (arm length 1000km)
Correlation between 2 cluster
S. Kawamura et al, Class. Quant. Grav. 28, 094011 (2011)
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Model of EW Baryogenesis will be well tested by
the synergy of HL-LHC, ILC250, LISA/DECIGO, ....
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