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LInear Collicers

Since end of 2001 there seemsto be a worldwide consensus
(ECFA/HEPAP/Snowmass 2001...)

The machine which will complement and extend the LHC
best, and isclosest to berealized isa Linear ete Collider
with a collision energy of at least 500 GEV

Ongoing projects:
NLC(UYS) W arm technology (X band)
GL C (Japan) W arm technology (X and C band)
TESLA (DESY/Europe) Superconducting technology
CLIC(CERN/Europe) @ Two beam acceleration
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E specially to study Higgs (precision 1-2%)
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Ml ot et or)

MSSM: CP violation in Higgs gives possible
source of Cosmological Baryogenesis

MSSM: In addition to phasesin the CKM, has
2 extra phases in the gaugino mass and
trilinear coupling

Now we have MASS and CP Eigenstates:




Masses and decay width for h;, h, & h, obtained from:

hep-ph/0307377

1. hep-ph/0212037
Work expanded by Sven Heinemeyer
Note: For some parameters
and (m_, < 100 GeV)
Good discovery potential at gg already discussed by our

group in the context of the NMSSM... | will not discuss
It.
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Cornarisor ¢
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& Feynrllgys

CpsH:
L eading order QCD

correction (causes htoggto
be reduced by about 5%)

Special attention on the

treatment of quark masses
FeynHiggs:

Focus on mass evaluation and

effective mixing angle

All oneloop calculations
Included in phases (causes
higher mass)

HDECAY

Biggest effort for h to cc,bb
(could affect large mand tanb)
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riesa calculailon nava ineoreicel

Lificeriel i es

|ndependently of thetheory... we could isolate
the and by using linearly
polarized gg-colliders:

Expected asymmetries in the M SSM are now being
calculated by S. Heinemeyer using FeynHiggs. That
IS, heliscalculating A,




recell frorn Jacik Gunion’ s pelger:
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CP Vidlaion of lignt Fligys...

Dueto the significant changesin some of the couplings, like
, In the presence of explicit CP violation:

will really complement

CP violation in Higgs very important... Additional effort iso
going to get a prediction for the expected ;

An asymmetry between linearly polarized gg collisions
between the case wher e the polarizations are parallel vs
perpendicular to each other isaclear indication of a CP
admixture.

Theoretically, these asymmetries are expected to be much
less uncertain... comparison between the CPsH and
FeynHiggs predictionswill be made.




surnrnery #L gg Colliders & rligys




Neow.. . Wry CLIC 1s 20 releveairt for
cgcolliclers?
All physicsstudiesindicatethat a M ulti- TeV Linear ete

collider will berequired to distinguish between modeds...
SU SY, Extra Dimensions, Etc.

Inthepresenceon LHCand an LC (<1TeV), JJ Higgs

Factory provides important and unique information.
Want to stagea big project likeCL1C, into several energy
stages, 90GeV, 150 GeV and/or 300 GeV, €c...

m)CLICHé
| sa good choice (2 CL1 C1 modules + 0.33 mm L aser system)




Higgs Factory possible (20K H/year
with lessthan 2 km

CLICHE=2CLIC1

with laser system to make
photon beam

CLICHE considered one
of the options as the
Initial steps towards a
Multi-TeV machine

CLIC1=70 GeV linac
with a length < 600 m







D rive beam generation

Drive Beam Accelerator

efficient acoderation in fully loaded linac gap creation, pulse
compression & frequency
e B B B e e o .

multiplication

! Combiner Ring 4

) pulse compression &
Combiner Ring 4 - .
frequency multiplication
pulse compression & -
frequency multiplicatio

Delay Loop " 2

=

CLIC RFPOWER SOURCE LAYOUT

Drive Beam Decelerator Section (22 in total)

\

\
.\ Power Extraction Return Arc.
= e e e Bunch Compression
Drive beamtimestructure - initial Drive beam time structure - final
130ns 130 ns
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100nstrain length - 32 © 22 sub-pulses 22 pulses - 240 A - 2 cm between

-75A 1.2GeV -64 cm between
bunches
bunches




Wriai could we exgect frorn CL|




NWU-| CAR:
for CTF3

We are active members

Demonstration of thedrive

beam:
_proper time structure
Extraction of 30 GHz power
Acceleration of probewith 30
GHz RF cavities

Some of NWU task:

*Beam dynamics
Simulation
Halo prediction
*Beam loss monitors
Safety
Halo studies
Feedback




We are working with CLIC & CTF3
people on projects that are easy to convert
to other typesof LC & that overlap with

expertice of the group
0ss monitors (Design developed by us, 2000)

Beam

Beam

Dynamics

Positron Polarization Production (Using
channeling in aligned crystals.... therefore based
on knowledge from our studies at NA59)

Ground Motion studiesfor CLIC type machines at
Fermilab




NWU in chargeof Beam lossfor CTF3

- Our first test on beam loss monitoring has been performed on CTF3 in
N ovember 2003. Theaim was check the SEM -typetechnology and to
benchmark the measurementswith beam loss simulations donewith Geant 3.

*Thefirst part wasdedicated totest thedetector technology. During this
period we played with the beam conditionsto show how important isthe
required nanosecond timeresolution of the detectors.

*The second part was dedicated to the ssimulations benchmarking test.
Herethe beam-linewas prepared to provide a cdlean beamwith a low
current. And playing with some dipoles the beam was displaced and
Intentionally lost in awdl defined location wherethedetectors were
Installed. Wearethen in a good situation to measurewe| defined beam
losses and to comparethem to what we expect from smulations.




| CAR :Radiation Hard | onization Chambers /
Secondary Emission monitors

eDevelop detectorswith I ndustry

eNow to be used for medical purposes




Booster (FNAL) — | ntensity Scan

SEM-like SIC-like

Clear ...
Saturation
No saturation even

At 1012 ppp
(10™-5 torr)







Test of thetwo different detectors :V scan

Amplitude (V)
) ) '
&
Amplitude (V)
= =

The SEM -likeda ector followsthe behavior of the beam
and gives useful information.




Observation of the beam transient loss

Beam current in BPM 502 sllt open sllt closed

LI, s||t apertureswn /,,v.d W hen you closethe dit, you losein thedlit the
— first part of the beam correspondingtothe
Bl |  beamtransient which has a higher beam
§ I T energy.
£ ol T _
] Slit scan : BLM / Deurrent lossin this dlit
W hen you losethe beam tran$ent in
thecallimator, you don’t measureany
beam loss on the detector. ‘;%-0-05 \\
On theother hand when thedlit is g | T e
fully open, the beam transient which is __li %?ﬁ
not stopped anymorein thecollimator- oo} I%éﬁ
dit isthen lost in the detector area T

(quadrupoles)




Second part on the 10™" of November 2003

Quadrupoles
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Beam loss detectors

To be compared
With MC
simulation




@Onlgomg simulaien: Canwelsiwiereine
IRlEraciion GECURS?




M. Tigner/LPO3




Ground Motion vsdepth (In Illinois) crucial
for LC with small beam spots...

* Next generation of
machines will be
sensitiveto Ground
Broadband T hree-component
Seismometer s K S-2000 Motion... beam 10X
smaller than a human
hair.

e Szleper at NUMI




Ground motion at diff. Stes...crucial
for the nanometer size L C designs like

NLC and CLIC (Hamburg not suitable)




Summary




