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Where does Higgs, SUSY, Xdim, etc. fit in?

What'll be most important physics >20207?
No answer can be given now.

LHC will guide us. Limits guiding us now

We are showing that LC can make new discoveries* of the leading
theories of today beyond the experiments that precede it.

* “discoveries” is all encompassing (e.g., new particles, new interactions, precision, etc.)



“Leading Theories of Today”

ﬁtandard Model

Supersymmetry

\\Higgs boson physics

Alternatives: Xdims, SCTs, etc.
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Higgs limit ATLAS
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Higgs limit CMS
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Higgs will be discovered
at LHC eventually, and
can be studied very
precisely at CLIC.
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my = 120 GeV
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Z': Easy physics well above LHC capabilities
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Eventually the 14 TeV LHC will cover the mass range up to
~5-6 TeV for a typical Z' w/ electroweak coupling strength &
a luminosity of 1 ab-1 ...
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Implications of Large Extra Dimensions
Higgs boson can be SM-like,
and no quadratic divergences,
G KK but no additional explanatory

power. (Explaining V is hard.)

Kaluza-Klein copies of
The graviton accessible

At high-energy colliders.

(Giudice, Rattazzi, JW; Hewett; Peskin, Perelstein, etc.)

Landsberg, 2001
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LHC can probe up to 8-10 TeV, CLIC3 up to 20-30 TeV



Minimal Supersymmetric Standard
Model Particle Content

Names spin 0 spin 1/2 | SU@3)¢c, SU12)r, U(1)y

squarks, quarks | Q | (ar dr) | (ur dp) (3,2, 3)
(x 3 families) U uh, U}% (3,1, —2)
d d5, d, (3,1, 1)

sleptons, leptons | L (v er) (v er) (1,2, —3)
(x3 families) 3 €r eTR (1,1, 1)

Higgs, higgsinos | H, | (H} H?) | (H} H?) (1,2, +3)

Hy | (H) Hp) | (H} Hy) (1,2, —3)

Martin, hep-ph/9709356



Nice Features of Supersymmetry

Al e

Higgs boson naturally light (Z data compatible).
Dynamical explanation of Higgs vev.

Motivated by string theory.

Lightest supersymmetric particle good CDM.

Gauge couplings unify.
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CLIC SUSY Higgs Mass Reach
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Observable Source Constraint
Th./Ex.
me [GeV] [39] 173.2 £ 0.90
Aol (mz) [38] 0.02749 + 0.00010
D a‘t a Mz [GeV] [40] 91.1875 + 0.0021
Tz [GeV] [24] / [40] 2.4952 + 0.0023 + 0.001sysy
Ohaa [0b] [24] / [40] 41.540 + 0.037
R [24] / [40] 20.767 +0.025
Ap(£) [24] / [40] 0.01714 + 0.00095
Ay(P;) [24] / [40] 0.1465 + 0.0032
o o Ry, [24] / [40] 0.21629 + 0.00066
* Electroweak precision 2 B/ | ormsons
Am(b) [24] / [40] 0.0992 + 0.0016
b bl Am(c) [24] / [40] 0.0707 + 0.0035
O SerVa ES A [24] / [40] 0.923 + 0.020
A [24] / [40] 0.670 + 0.027
Ay(SLD) [24] / [40] 0.1513 + 0.0021
sin® 0%, (Qm) [24] / [40] 0.2324 + 0.0012
Mw [GeV] [24] / [40] 80.399 + 0.023 + 0.010susy
BRy s, /BRp S [41] / [42] 1.117 £ 0.076gxp
+0.082sm + 0.050susy
BR(B, — putu™) [27] / [37] (< 1.08 £ 0.025ysy) x 10~°
° 2 BREY, /BREM .., [27] / [42] 1.43 + 0.43xP+TH
g = BR(Ba = ptp™) [27] / [42] < (4.6 £0.01susy) x 1077
K BREY, x 0e/BREYS x ¢ [43)/ [42] 0.99 +0.32
O BR?{{‘#X,/BR:\,\}\LW, [27] / [44] 1.008 £ 0.014gxp+TH
* Higgs mass BRET - /BRTor |— [15/ 1 <55
AMgG"" JAMBY [45] / [47,48] 0.97 £ 0.01gxp + 0.27sm
R [27] / [42,47,48] 1.00 + 0.01exp = 0.13sMm
() By [” By
DaI'k matter | A" JAex” [45] / [47,48] 108 +0.M4expimn |
[ arxt _ go™ [49) / [38,50] | (30.2+8.8+2.0susy) x 10~ 10 |
M [GeV] [26] / [51,52] > 114.4 + 1.5susy
jets +Er [16, 18] (mop, my /2) plane
MasterCode: O.Buchmueller, JE et al. H/AH* [19] (Mg, tan 8) plane




NUHM Model

Q [GeV/c?]

From Ellis et al.
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Indirect constraints for this model:

Qpmh?
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Complete mass spectrum:
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Thresholds Crossed
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Thresholds Crossed as a function of Energy (GeV)
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cross section (fb)
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Higgs
1 — charginos

— squarks

— neutralinos

Rich and almost
continuous set of
thresholds.

Staging of collider
energy would work
well generically for
these types of
theories.
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Conclusions

LHC will guide us to the new physics

Much to discover well beyond LHC capabilities
(e.g., in susy, the sleptons for example, heavier Z', etc.)

Precision studies require CLIC as well

(e.g., in Higgs physics, establishing its full coupling
patterns, composite nature, triple gauge couplings,
etc.)



