Staging

Higgs and EW




ECM=250GeV, L=500fb-1

highlight 1: absolute Higgs couplings
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highlight 2: Higgs to invisible decay

ILC initial: BR(H—>inv.) < 0.59% (95% CL)

* Initial sensitivity is already more than one order of magnitude
higher than expectation after HL-LHC
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highlight 3: Higgs CP mixing
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ILC initial: Abeop ~ 7.6°
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ILC initial: Ab ~ 0.01 (for A=246GeV) 1ogms o owsie

highlight 4: Higgs mass and total width
ILC initial: Amy~30MeV, &I'v~8.8%
highlight 5: Higgs decays to bb/cc/gg

ILC initial: 5BRp~1%

 first direct measurement of Hce coupling ~ 5%

* first direct measurement of Hgg coupling ~5%




ECM=250GeV, L=2000fb-1
comparison (synergy) with LHC

(7-parameter fit)
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Higgs rare decays

modes physics implication Ag/g @ ILC
H—>vyy ~1% (+LHC)
sensitive to new heavy particles, . o
H—>y/ typically O(10%) deviations 5% (preliminary)
(H—>gg) e
one useful point to test y; o<my;
H—>pp test mass generation mechanism for ~13%

2nd & 3rd gen. leptons (ku/Kr), and

for 2nd lepton & quark (Ku/Ke) (5%7)

H—>invisible

test Higgs portal dark matter model BR<0.31% (95% C.L)



deviations pattern for Higgs couplings \

MSSM (tang = 5, M, = 700 GeV) MCHMS (f = 1.5 TeV)
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SUSY

ILC Projected Higgs coupling precision (model-independent)

. 250 GeV, 2000 fo'
—— Model prediction
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ILC Projected Higgs coupling precision (model-independent)
. 250 GeV, 2000 fb'
—— Model prediction
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MSSM (tang =5, M =700 GeV) MCHMS5 (f = 1.5 TeV)
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Higgs total width

(standard method at e+e-; model independent)

r 2
L'y = Br(HH_fZZZ*) X Br([—?H—fZZZ*) —>Br(H->77*) very small
w ' = R X v —> better option

B r( H— W I_..-T,__.r*) B l‘( H — I-"‘i-"’vH,-"v*)

Kw IS determined using WW-fusion veveH,
which is at 250 GeV statistically limited

ol'u 500 fb-1 2000 fb-1
model independent 8.8% 4.4%
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measurement for WW-fusion veveH

V5 = 250 GeV /L —os0 " (1403.7734)

250 + — WW-fusion
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OveveH ~ 14 fb —> 2000 signal vwbb events
can we do better than 10%?
new idea is being tried out —> stay tunead




Higgs total width: new method

Fujii, Tian

if we assume custodial symmetry holds in BSM as well,
Kw/ Kz =1,
then we can relax the requirement of veVeH measurement

o' 500 fb-1 2000 fb-1
model independent 8.8% 4.4%

kw/kz =1 holds up to 0.5% 5.5% 2.9%




Higgs Exotic Decay

» H—pt, sb
» 0(0.1%)DIFENE
» General MSSM: Br<1.0x104




