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Conclusions along the lines of

Whats interesting?
How can we get there?




m
L

establishing new laws of physics

3
E
E Higgs just discovered
Ty E at the LHC
S E
TR
- W,Z h weak
= b interaction
GeV T ¢ pn /\
< strong
gi H interaction
MeV 3 u,d nucleus A long journey,
e e many discoveries
3 along the way.
3 QED
eV Eg atoms  Quantum mechanics
gi V3
Ei
= Va
F V|
E

Tuesday, July 2, 13



m
L

: establishing new laws of physics

HL-LHC, ILC,

1 TLEP, CLIC
E VLHC,
E +11- .
TeV E HHS YY Energy frontier
%_ - o . (. T/v-z-h- - o . V:ea-k ------------------------
: b interaction
GeV T C P, N /\
S strong
3 H interaction
Mev E u,d nucleus A long journey,
e e many discoveries
3 along the way.
3 QED
eV E atoms  Quantum mechanics
E
E 2
-

Tuesday, July 2, 13



Each new step = new territory
Into the unknown
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Questions and ideas

(L

()

\—/
D
o
N
)

(\D \_/
u \__/ \—/

> : S
55 © N iz £ B »
38 2 g w» g T o 3
20 o < T £ € 7

£ €N £ O

(%) Q O

Tuesday, July 2, 13



weaker coupling

Making the next step
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weaker coupling

Making the next step
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Making the next step
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A few Kkey cases




Careful Study of the Higgs need to
be vigorously pursued.

— We have a new particle, but we dont understand it
very well yet!

» A new Kind of particle: spin-0, key role in EWSB

— High luminosity LHC, ILC, Higgs factories, HJ...
> shift of Higgs coupling & = v&/M?2yp,
[ e.g. 0 = 5% for Myp = TeV

1 If observed, sets the energy for the next collider!
> Direct searches for extended Higgs sector (+VLHC)

— Possible surprises: exotic decays, connection fo
baryogenesis...
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Investigate the WIMP dark matter:
cover all the ground

= Dark matter is the only known new physics
beyond the Standard Model.

VLHC
LHC 00Ty ILC/CLIC
Mpm ~ 0.5 Ecm
Mbm ~10%s GeV | Mpm ~TeV(s) Spin, coupling
Is it WIMP?

— Link to a possible dark sector.

— Strategy at EF strongly correlated with potential
discovery at in direct/indirect detection.
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Fully test the idea of naturalness

— 14 TeV LHC(HL) can push fine tuning limit to at
least 102, o< m-z’rop—par’rnen W/h partner -

— 100 TeV VLHC can push this to about 10-%.

— ILC/CLIC can discover and study Higgs/W
partners very well.

— If a top partner is discovered, measure
> spin. (SUSY or others).
> Higgs coupling: addressing the naturalness?

2 higher luminosity pp, lepton collider with enough
energy.
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In addition

Higgs
HE-lepton
HL-LHC VLHC P Factory
collider
electroweak-ino | squark, gluino, | electroweak-ino
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extra dim
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