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— 114 GeV < mh < 149 GeV
allowed at 95%CL, assuming
the SM Lagrangian
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light H | heavy H | noH | NewParticle
UFIAT | x X
vFrx2 X X
vFVIA3 X X
vTIxr4 | x
vF)A5 X
VT ) A6 X

light H: 114GeV <m, < 150 -200 GeV (LEPIZaY S RTU MIFEE)
heavy H: 150-200 GeV < m,, (LEPE—RFEI HrHIE)
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F1)A2 (heavy-Higgs X NP-found)
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— Fat Higgs models (SUSY)
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SUSY but “Fat” Higgs ...

Harnik, Kribs, Larson, Murayama (2004)
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/T'JT3 (No-Higgs X NP-found)
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ey RE=LBEHES. new physics

Contour plot of A/ A, and @/ T, in the mg-M plane

« FHmEODIARIAY

hhhiEE DSMMLDT DRSS
= EIHIREEAEN— R

Vip.T) = V1))

60 80 100 120 140

B/ A U EER O F YA ORIL

e SUSYEVT RtE942—D X
-MSSM (2 Higgs doublets) A0( MSSM-+y
*MSSM +singlet  (ufa]eE) > 300 NMSSM (i, =0-2.5)
*MSSM —+triplets (Type-2 Seesaw) . ‘
*4DSSM +charged singlets ] 4D+0)

(SUSY Radiative Seesaw) N

— %yEYiﬁ@h%%é)—gE?iﬁ]ﬂgig%%% 010 20 i() 4(7)L 50 60 70 80
ey 5= fmaZilal Mgy oy [%]

ETERBEERFTED SK, T. Shindou, K. Yagyu, arXiv:1009.1836[hep-ph]

NODREEIZIZhhhEEZ0(10) % TRISZZEMNILE

26




SUSY Higgs at SLHC vs ILC

With 3000fh

=~ SM. like
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Tevatron (pp)
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LHC (pp)
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-l

ol
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Js=1R TeV, L=l ab”

VLHC (p _III_--IIIII|
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IR R
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1000 10000
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Discovery Reach for 7' (GeV)

Godfrey, et al.

hep-ph/0511335



F1)A5 (Heavy-Higgs X No-NP)
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light H | heavy H| no H | NewParticle| SLHC | ILC
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Indicative Physics Reach

Units are TeV (except W, W, reach)
-Ldt correspond to 1 year of running at nominal luminosity for 1 experiment

PROCESS

LHC
14 TeV
100 fb!

SLHC
14 TeV
1000 fb!

Ellis, Gianotti, ADR

hep-ex/0112004+ few updates

28 TeV
100 fb-!

VLHC
40 TeV
100 b

VLHC
200 TeV
100 fb-!

LC
0.8 TeV
500 fb-!

LC
5 TeV
1000 fb!

Squarks

Acompositeness
T6C (1)

2.5
2G
5
9
6.5
30
0.0014

3
4
6
12
7.5
40
0.0006

4
4 5o
8
15
95
40
0.0008

B

7o
11
25

13
50

20

18c
35

65

75
100
0.0003

04
bc
8t
H-8.5t
0.8
100
0.0004

2.5
906
30t
30-65t
5
400
0.00008

T indirect reach

(from precision measurements)

Approximate mass reach machines:
Vs = 14 TeV, L=1034 (LHC)
Vs = 14 TeV, L=1035 (SLHC)
Vs = 28 TeV, L=1034

up to =
up to =
up fo =

6.5 TeV

8 TeV
10 TeV
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REEAEY ) ADERR DR

° E%L\i%é (mh< 14OGeV) M. Spira Fortsch. Phys. 46 (1998)

, cc (Yukawa)

gg (top-loop) ,LE_P T T
T evatron

FYEWISGE
ZEAET—T5IZ17<

tt (never dominant)

200 500 1000
M, [GeV]
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LEP, Tevatronh™is D #l|fE

m o, =157 GeV

114 < m, < 144 GeV (95% CL)
185 GeV (95% CL) [incl. direct search]

Preliminary

—_—
() —
|

L limit on &

o

o0 —

LEP s =91-210 GeV f
£2=(g,,,/8,,(SM))? E 3G M2 cin? M
8hzz/ Bhzz 5 _3(J#IWW sin” 6, | 0[ M H]

5%C
v

9
=

84277 cos B, |\ M;

80 100 120
1 GeVieT)

At Tevatron 160 <m, <170 GeV excluded.}7



LEP, Tevatron H\is D il PR

COﬂClUSions Ben Kilminster
Tevatron Run Il Preliminary, L < 6.7 fb ICHEP 2010

July 26, 2010

=
N
=
E
0
-
(&)
&2
)
)

A

100 110 120 130 140 150 160 170 180 190 200
m,,(GeV/c?)

3 Higgs has no place to hide !
» Squeezing allowed mass from both sides
1. 95% CL Exclusion 158 < my < 175 GeV (about expected)
12 Limit 1.5*SM @ 115 GeV
d BSM searches : consistent with SM
2 sigma is largest discrepancy in CDF MSSM H—bb (so far)

Ben Kilminster, ICHEP 2010 38 38



LEP, Tevatron H\is D il PR

Ben Kilminster

Prospects for Higgs eviden ichep 2010
July 26, 2010

~16 fb!:*

> 3 0 expected

"a
sensitivity from o .
100 - 185 GeV X =
4o @ 115 GeV = 8
E =
3 3
End of 2011:- - IE% A .. 3
> 2.4 O expected N 8
sensitivity across mass E =
<

range
3 o at 115 GeV

¢

0100 110 120 130 140 150 160 170 180 190 200

With Projected Improvements mH (GeV/ 02)

* 16 fb! : based on “Run III” proposal to run 3 more years

Ben Kilminster, ICHEP 2010 37 39



LHCTOFEEE D AIE

gg>H > WW 735
(T, Ty)/T BRGNS

V=W,ZIZxt L TEER A7
REZANS

Relative precision of

coupling-square
25-35% for 91:2tH and ggTH
10-25% for ggyy

40-60% for gi,

Duhrssen, Heinemeyer, Logan, Rainwater,
Weiglein, Zeppenfeld hep-ph/0406323

2 Experiments . 2 Experiments

l L dt=2730 fb ! L dt=27300 fb
) : "WBF: 27100 fb '

0
110 120 130 140 150 160 170 180 190 110 120 130 140 150 160 170 180 190
m,, [GeV] my, [GeV]
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EvT RARTUORILDEETEAL.
IEDBENDEREDEME(ICHE

LHC 300 Gl R &
LHC 3000: 20-40% (m,=160-180GeV)

BEEENHLNELNEHhMNS
150GeV <m, <200GeV

Bauer, Plehn, Reinwater, 2091%
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SM Higegs Branching Ratio
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* :/_\/_*g% 1:% 12000
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)8 A L 3000

+ LIFDIRVR ¢
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