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I ZINTRODUCTION

(i) Standard Model
o LEP2: My > 114.4 GeV

° triviality and vacuum stability:
= My S 700 GeV [A ~ 1 TeV]
130 GeV S My S 190 GeV [A ~ Mayr]

o clw. fits: My < 185 GeV (95% CL)
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(i) MSSM

ESB
e 2 Higgs doubletts — 5 Higgs bosons: h, H, A, H*
e LO: 2 input parameters: My,tg8 = ;2 Coromn ¢!
mg. mg Heinemeyer,. . .
e radiative corrections oc mj log —L15-2 > | M, S 140 GeV Zhang
my Slavich,. ..

e Yukawa couplings: tgs1 = gfﬂ gffT g{’ﬂ
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e Higgs boson production analogous to LEP2

II HIGGS PHYSICS @ 1LC
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SM Higgs Branching Ratio
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e Yukawa couplings: from branching ratios
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e Summary on branching ratios (state-of-the-art)

Higgs Mass (GeV)

120 140 160 200
A Byb / Byb 0.016 0.018 0.020 0.090
ABww /Bww | 0.020 0.018 0.010 0.025
ABg,/Bg, 0.023 0.035 0.146

A By [ B 0.054 0.062 0.237

AB., /B, 0.050  0.080

AB. /B 0.083  0.190

= 0BR/BR ~ few % = Test gf occ my



e spin: threshold behaviour o(ete™ — ZH) «x g/ 11

cross section (fb)
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Miller, Choi, Eberle, Muhlleitner, Zerwas
Dova, Garcia—Abia, Lohmann



e CP quantum numbers:

joint analysis of production and

production angle ., decay angles (optimal obs.)

l— i I ; . A 1.7
: § < :
+ (1/o)do /deost Vs=50Gev 0.15 | 6
08 - My=120Gev : 4 o : .
' ete - ZH CL ' ‘:}
0.0 1.4
of 3
_0.05 12
0.1 1.1
-0.15 Gm(n)m:’: ]
('U:ﬁg :...|....|....|....|....|....|....|....|....|...'
0 - : - 0.2 5 0.150.12005 0 0.05 0.1 0.15 0.2 ™
1 05 0 03 1

n

n = CP-odd admixture to CP even amplitude: M=M_, +in M,

SM

tot

0, (N)Vo



0.3 ‘ ‘

[ ] Selflntera Cthn €+6_ — ZHH : SM Double Higgs.strahmng: e e . ZHH |
o [fb] |
Z e Z
H + H +
H e H
— 5A/A ~/ 20% 0 | | |
100 120 140 160 180
M [GeV]
SA/A %] Higgs self coupling sensitivity Djouadi, Kilian, Muhlleitner, Zerwas
40 ' 7 Castanier, Gay, Lutz, Orloff
ACFA
Int (L)=1 ab™ 1
40% efficiency
30- N N
500 GeV
e :
1 TeV . .
——— | <+— large contribution from
5 ToV | WW fusion ete™ — vele HH
Grace
100 150 200

Higgs mass [GeV]



e SUSY Higgs bosons:

S | ATLAS-300fb
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Number of events per 2.5 GeV bin
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III HIGGS PHYSICS @ PLC
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e SUSY Higgs bosons:
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IV CONCLUSTONS

e Higgs physics @ LHC, ILC & PLC major endeavours
e LHC will find at least one Higgs boson [light A]

e profile of the Higgs bosons can be studied partially @ LHC
— completed @ ILC, PLC with much higher accuracy

e PLC: precise measurement of Hv~ coupling
2HDM: complementarity of LHC, ILC, PLC

Niezurawski, Zarnecki, Krawczyk
doubly charged Higgs pairs vy - H++TH——

Cieza Montalvo, Cortez, Tonasse
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= model-independent measurements of Higgs couplings

— test g x mass: g; = \/2\/§GF m;

0.1

Coupling constant to Higgs boson (i)

Coupling-Mass Relation
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