Possible Future Contributions to CLIC
and CLIC*LHC Colliders by Ankara
Group

A. Kenan Ciftci, Omer Yavas and Orhan Cakir
Ankara University

ABSTRACT

A general overview of future contributions of Turkish group to CLIC related issues will
be presented. Problems to be investigated on CLIC*LHC based ep, €A, yp and YA
colliders including QCD Explorer on both machine and physics issues will be
introduced (A.K.Ciftci).

CLIC*LHC based FEL*Nucleus collider can be used to study nuclear spectroscopy.
Problems related to this machine will be argued for machine and physics issues after a
short summary (O. Yavas).

Limitations on the main collider parameters from the beam dynamics affect the physics
studies considerable in some cases. The beam energy spread, initial-state radiation
and beamstrahlung will have effects on the production of new particles beyond the SM.
Especially, resonance signatures are sensitive to the characteristics of the luminosity
spectrum. Some of the benchmark physics processes are under study at CLIC high-
energy frontier (O. Cakir).



The Turkish contribution to “Physics at the
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« 5.2 Fourth Family

— Pair and quarkonia production at e*e- and yy colliders
« 5.3 Leptoquarks

— Production at ey collider

5.5 Excited Electrons
— Production at ey collider
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As smaller group, we had contributed two parts of TESLA TDR; we
hope to contribute more to CLIC Collaboration!
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CLIC*LHC based electron-proton
and electron-nucleus colliders

Bunch structure of LHC and CLIC does not fit each other.
Consequently one or other should be altered. Two types of
machine is possible.

» QCD Explorer: e beam (75 GeV), p beam (7 TeV) /s =1.4TeV

— Alter LHC to have superbunch and fit the transverse bunch sizes of CLIC
to LHC bunch size. (D. Schulte and F. Zimmerman)

— If altering of LHC is not possible, Upgrade CLIC parameters as much as
Acc. Physics permits.

« Energy frontier: e beam (0.5 TeV, 1 TeV, 3 TeV)

p beam (7 TeV) /s =3.74TeV 5.3TeV, 9.16 TeV
— Same as QCD-E.



Problems to tackle on accelerator

« Superbunched QCD-E has been studied by D.
Schulte and F. Zimmerman. (L= 1.1x103? cm-2s-1)

* Even without altering LHC and CLIC (5 CLIC
bunches collide instead 154), L= 1028 cm-2s-’

» Superbunched ep Energy Frontier (L=103" cm-2s-1)’
« CLIC upgraded QCD-E (L=103" cm=2s)

— N_,=4x10° —-10x10°, increase number of trains per RF
pulse

« CLIC upgraded ep Energy Frontier (L= 103" cm-2s-1)

"Detailed machine study is planned, Luminosities are projected
or preliminary values



Physics Problems to investigate:

« QCD Explorer:

— SM physics topics (structure functions, hadronic final states, high Q2 (1-
10 TeV?) and small x, (10->-10-°) region etc.)

— Leptoquarks, leptogluons, if their masses smaller than 1TeV

« Energy frontier:
— Excited electrons
— Excited neutrinos
— Leptoquarks
— Higgs
- SUSY
« Electron nucleus collider (L ,*A= 103" cm~2s1)
— Physics search program direct extention of HERA eA program



CLIC*LHC based gamma-proton
and gamma-nucleus colliders

High energy gamma beam is produced by Compton back-
scattering of laser beam e-beam.

About 60 % of the electrons produces gamma beam. Max Energy
of gamma beam equals 83% of e-beam energy.

The choice of laser should be made in such a way that e+e- pair
creation in the field of electrons and photons is prevented.

Unmatched bunch time structure exists as in CLIC*LHC ep
collider.

Same as ep case: Superbunched or Upgraded QCD-E-yp;
Superbunched or Upgraded Energy Frontier-yp
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Collider Problems to investigate:

How to get rid of electrons after y conversion:
— Remove before collision point. (Lots of SR)
— Defocus, so its collisions with p-beam become insignificant!

Choosing e beam size in such a way that p-beam and
vy beam sizes match at the collision point.

How does smaller y beam size effect p-beam

Wh_at_ IS mir]. distance between conversion and
collision point.

Selection of laser: For example

— 4.026 eV Xe-Chloride laser for QCD-E

— 12.4um conventional or free electron lasers for 3 TeV e-
beam

Computing luminosity Spectrum by considering e-
beam energy spread.



Physics problems to investigate:

« QCD-E-yp:

— Study QCD related problems such as investigation
of small x, region through ¢t and bb pair
production.

* Energy Frontier-yp:
— Small x region
— Excited quarks
* vA physics problems should be determined
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