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SCUSS

a 2" IR capable of working as Yy & ey machine was
desireable.

Complemented in important ways the LC & the
LHC program: i.e. precisions measurements of the
light Higgs.

Provided unique opportunities: i.e. measurements
of CP admixture (from polarization asymmetries).

Extended discovery reach: i.e. Heavy Higgs.




Machine " M, (GeV)
< CLICHE 115 22.5k hep-ex/0110056

CLICHE 120 23.6k Correct for 'y,
TESLA 120 21.0k hep-ex/0101056
NLC 120 11.0k hep-ex/0110055
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Asner, Schmitt,Velasco

10’s - Design Luminosity Measurement PreCiSion

[ x Br(h = bb) 2%
[y x Br(h— WW) 5% +
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e LHC + gC test anomalous couplings
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* bb study in great detail by several groups, all results are in agreement
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Good rors ince Jeju....
@ Praga all group

converged on PYTHIA

parameter for X-section

TABLE [II: Event Multiplicity Due to Resolved Photon Backgrounds.

L

Events/Crossing 0.6 1.8
Tracks/Crossing (p > 0.2 GeV, [cosf| < 09) 37 14.6
Energy/Track (p > 02 GeV, |cosf] <0.9) 070 GeV 0.74 GeV
Clusters/Crossing (E > 0.1 GeV, |cosf| < 0.9) 5.5 218

Energy/Cluster (E > 0.2 GeV, |cosfl| < 0.9) 045 GeV 049 GeV

Ac/c for yy—h—bb [%]

0
115 120 125 130 135 L40 145 150 155 160 165

--- Regge/Pomeron, SaS Cudell et al.
e GILNMIN BKKS

BSwW

Aspen

; - 5
—":T --'--- _,»*’/'--

= TPC
« Desy 1984

— = LEP2-L3 189 GeV and DESY 86

192-202 GeV e LEP2-OPAL 189 GeV
10 , 102 103
Vs (GeV)

TESLA
nzx Niezurawski

B with OE, prinmary vtx distrib.
with OE

¥ without OE

M, [GeV]




LCWS04
Pileup affects seriously some analyses

no pileu . 1.8 events/bx

In the absence of

weenne 1P cut
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manner
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Higgs coupling to mass
essential prediction in
theory. = We need to test it!!!
Dawson, YyYWS2001.

M, =120 GeV
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vy — h depends on the ¢th coupling,
and a 29 measurement of this cross
section results in a 4% constraint on

Y:.

& vy. Low energy gG Higgs factory
will provide important test of SM

given with good or better precision
than LHC and LC:

5 MeV' mass measurement in 15 vear
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From the simultaneous fit to the observed W W — and ZZ mass spectra
both the two-photon width -, and phase ¢-- can be determined.

WTw-— Z7Z

I simulation I simulation
M, =180 GeV B M, =300 GeV

Parameterization: Parameterization:
—  M,=180 GeV —  M,=300 GeV

- no Higgs --- no Higgs

180 200 220 240 100 200 300 400 500
M, [GeV] Mg [GeV]

For SM: I",, with precision ~ 4 — 9%, ¢~ with precision 40 — 120 mrad
JHEP 0211 (2002) 034 [hep-ph/0207294]
A.F.Zarnecki, ECFA/DESY workshop, November 2002, Praha (including systematic uncertainties)




SUSY (Now,
Real MSSM (Heinemeyer, Weiglein, et al, Logan, et al, etc)

Real NMSSM (Gunion, Szleper, h -> aa -> bbbb, bb1t,TT77T)
Etc...

2HDM (Ginzburg, Osland, Krawczyk, etc.)
Littlest Higgs (LLogan, etc.)

Exotic Higgs-Radion mixing (Cheung, Gunion, Hewett,

Most of the work is on: How gC complement the other Machines in the
case of all the above? Exception --> Heavy Higgs, also seen as discovery
machine.




Asner, Gromberg, GllIllOIl NLC: After 2 years type~I + 1 year type-Il
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FIG. 12: On the left: The effective cross section for yy = H*H~ for the two beam configurations. The center and right plots
show the number of accepted events per BR(H* = 7%, )* per Snowmass year, as a function of m ;4. The dashed horizontal
line shows the number of accepted background 4y = W*W= events,




LCyyELs

distinguish among SUSY model,
complements LHC/LC measurements of.

Choi, Kalinows

tan J ford=A
, tan 9 ford=h H
Error on A(tan [3) ~ 1 for
tan 3 > 10

All tools available to
make the experimental
study (Szleper, h — hlhl)




Significant Progress in CP violation detection:

Light & Heavy

With Linear and Circularly polarized beam

Linearly polarized beam designed made two times better
with repect to what was shown at SNOWMASS by using
10 um laser increasing beam energy by a factor of two
(Higher degree of linear polarization and luminosity).
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Mass Eigenstates
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a 1=}712=0 if there is no CP admixture




LHC: Could see some
of them, but will not be
able to measure their
masses
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effects to extract phases needed to study

erference effects are expected
in the considered mass range
J=0

170 GeV

100

80

Exploit interference:

60

W+W-, Warsaw & 250 GeV

40

Krawczyk — Y-WW nohiggs
— —WW with higgs

Top pairs, Asakawa et
al, Godbole et al, Lee
et al




Theoretlcally 1nacce851ble
50 100 150 200 250 300 350 400 450 500

my;, (GeV)

1

Predicted change

in the tau polarization
measureable in
regions of parameter

space not excluded by
LEP

Godbole & Krans

Experimental error 1
oder of magnitude smaller
than the expected effect




Light-by-light scattering |and vy — ZZ proceed via box diagrams in

the SM.
Large extra dimenions: continuous spectrum of graviton exchanges.

Randall Sundrum model, discrete unevenly spaced graviton
resonances.

RS radion has an anomalous coupling to photons, giving rise to large

production.|Combine with LHC --> gluon anomaluos coupling

Yy — Giﬂ’,) — h¢ can test for the Higgs-radion mixing.

Universal extra dimenion model: KK states of quarks and leptons give

rise to multijet or multi-lepton plus missing energies.

Technicolor models: anomaly-type coupling of|techni-pion|to photons.




Snowmass design: exploits small bunch spacing of

warm machine
Gronberg/LLNL

Design of the laser resonator in the hall

*ATF in Japan planning

to do a Yy interaction region

as part of their machine
R&D Takahashi

TESLA: Exploit long bunch
spacing to save laser power




Physics motivations continues to get stronger:

OLD: Precision measurements of the Higgs ... L%

OLD: Extend physics reach of heavy Higgs searches

NEW: Sensitivity to CP violation in Higgs by
exploiting interference effects in both light & heavy
Higgses

NEW: Measurement of SUSY parameters like tan 3
NEW: Unique opportunities in NEW-PHENOMENA

Techni-pion
Anomalous coupling of the radions

Light-on-Light Scattering...




Once technology decision is made:

Prototyping of gg technology will begin

Detector issues will be made in details

Strong reason to believe that gC will be an
important program in the future, either as:

An option of one of the 2 IR,

Or, as a 10% test of CLIC technology, while
providing physics information that will complement
the LHC & e+e- program.




