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Higgs coupling modification in these models, in %

Model bb cc gg WW 7171 ZZ vy JLLL
1 MSSM [21] +48 -08 -08 -0.2 404 -0.05 +0.1 +40.3
2 Type II 2HD [22] +10.1 -0.2 -02 00 498 00 +0.1 +49.8
3 Type X 2HD [22] -02 -02 -02 00 478 00 00 478
4 TypeY 2HD [22] +10.1 -0.2 -02 00 -02 00 0.1 -0.2
5 Little Higgs w. T-parity [24] 0.0 00 -61 -25 00 -25 -15 0.0
6 Little Higgs w. T-parity [25] -78 -46 -35 -15 -7.8 -15 -1.0 -7.8
7 Higgs-Radion [26] -1.5 -15 10. -15 ~-1.5 -15 -1.0 -1.5
8 Higgs Singlet [27] 3.5 35 -35 35 -35 -35 -35 -35
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Facility ILC S@

Vs (GeV) 250 500 1000

[ Ldt (fb=1) 250 +500 +1000

P(e—,e™) (—0.8,+0.3) (-0.8,40.3) (-0.8,40.2)

Ty 12% 5.0% 4.6%

Ky 18% 8.4% 4.0%

Kg 6.4% 2.3% 1.6%

Kw 4.9% 1.2% 1.2% __9ZZH
: 0 0 RZ = oM
Kz 1.3% 1.0% 1.0% 977y
Ky 91% 91% 16%

Ky 5.8% 2.4% 1.8%

Ke 6.8% 2.8% 1.8%

Kb 5.3% 1.7% 1.3%

Kt — 14% 3.2%

BRiny 0.9% < 0.9% < 0.9%
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SIMULATION

* Whizard 1.95 (ISR, Beam-strahlung) and Pythia6

e SGV - fast detector simulation

* Signal:ee > ee + h

* Background:ee > ee + X,ee > ee + X X, etc.

By >10 GeV, 6 > 6°

M~y > 4 GeV
mye > 4 GeV
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TREATING cc + 7

* In the Higgs rest frame, veto isolated photon that has,

E, > 65GeV
Cuts (fb) Generator level | M., M, Pr(ee) Veto isolated single~
e~ eth (500 GeV) 115 4.11 3.48 3.48
e et~ (500 GeV) 165000 317 67.2 1.32
e eth (1TeV) 24.1 9.75 8.49 8.18
e ety (1 TeV) 175000 1570 344 4.73
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DISTRIBUTION AND CUT ANALYSIS

500 GeV (-0.8, +0.3)

Cut |:

122 GeV < mypee < 145 GeV
110 GeV < mee < 370 GeV
PT(ee) = 40 GeV
veto 1 isolated photon
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ANGULAR DISTRIBUTION:

e 01 is the angle between the boosted momentum of the
outgoing e+e- pair and the beam-line.

* (o is the angle between the outgoing e- in e-e+ rest frame and
the momentum of e+e- pair in the lab frame.

* @3 is the azimuthal angle of the outgoing e- relative to the
plane defined by the outgoing e+e- pair and the beam-line in
the lab frame.
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DISTRIBUTION AND CUT ANALYSIS
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SIGNAL & BACKGROUND PROGESSES

* Cross sections (fb) 00 _ VN5 + Ny
o N
Process Generator level (fb) | Cut 1 (fb) | Cut 2 (fb)
ee — eeh(Signal) 11.5 3.48 3.11
ee — eVl 659 23.9 16.0
ee — eevy rVy, r 78.6 1.02 0.70
ee — eeqq 1850 9.33 6.88
ee — eell 4420 5.18 4.42
ee — eeyy 1640 1.18 0.60
ee — eey 165000 1.32 0.66
Total background 174000 41.9 29.2
do /o . 8.7% 8.2%

Reverse Polarization, reduce dominant background

ee — eeh 60%
ece > WW — eev.v, 6%




DISTRIBUTION AND CUT ANALYSIS

1000 GeV (-0.8, +0.2)

Cut |:

95 GeV < myec < 300 GeV
500 GeV < mee < 870 GeV
PT(ee) > 90 GeV
veto 1 isolated photon
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SIGNAL & BACKGROUND PROGESSES

* Cross sections (fb) 00 _ VN5 + Ny
o N
Process Generator level (fb) | Cut 1(fb) | Cut 2(fb)
ee — eeh(Signal) 24.1 8.18 7.52
ee — eelel, 978 31.5 17.2
ee — eevy, rVy r 93.9 3.24 1.64
ee — eeqq 2830 24.1 13.6
ee — eell 6690 13.7 10.8
ee — eeyy 3180 2.68 1.10
ee — eey 175000 4.73 2.28
Total background 189000 80.0 46.6
do /o . 3.6% 3.1%
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MULTI-DIMENSIONAL LOG-LIKELIHOOD:

Nbins

LL(n;v) =2 % [ In(2) + v — ny]
Vi
=1

(Definition based on Poisson distribution in each bin)

Where in each bin:

* vi = expected value , background + signal

* ni = background + r*signal

{mrem Mee, (917 927 Qb}
 5° = 3125 bins Multi-Dimensional Analysis (MVA)
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MVA RESULTS:

500 GeV 1000 GeV
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RESULTS SUMMARY

Relative error % ILC 2504500 ILC 250+5004-1000
50'Zh 6.0% 2.5%
Improvement With HL-LHC With HL-LHC
r 4.8 — 4.7 4.8 — 4.6 4.5 — 3.7 4.5 — 3.7
9z 099 - 094 | 099 —-094 |098 — 0.75 | 0.98 — 0.75
gw 1.1 — 1.1 1.1 — 1.1 1.1 — 0.89 1.1 — 0.88
Jb 1.5 = 1.5 1.5 = 1.5 1.3 — 1.2 1.3 =+ 1.1

Table 6. The improvement on selected coupling precisions by incorporating our ZZ fusion analysis
from a typical 10-parameter model-independent fit. We show both the ILC exclusive results and ILC
combined with the optimistic CMS HL-LHC input [27]. For details of fitting scheme and combination
scheme, see Ref. [16]. The results for ILC 250/500/1000 (GeV) assume 250/500/1000 fb~' integrated

luminosities.
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On = 0"(¢'9)0.(¢'0),  Omp =g D"¢'D"¢B,,,

010F i L
* e, v 95% C.L. contours

-~
Y
~
Y
~

0.05

~0.05
77 —fusion “\ S “.
_0.10/" 500 GeV+1 TeV Zh 500 GeV "\ ....... ]
0010 20005 0.000 0.005 0.010
CHB

Constraints from ZZ fusion 500 GeV, | TeV Contribution
19/20




