Feasibility and Conceptual Design of a Continuou:
Wave (C.W.) Positron Source at CEBAF




A Motivation
A Positron Sources

A Admittance Study at Continuous Electron
Beam Accelerator Faclility (CEBAF)

A Positron Design Options
A Target Issues
A Conclusion
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A Deeply Virtual Compton Scattering (DVCS)
A Two Photon Exchange

A Search for exotic elements

A Positroniumresearch

A Material Science
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Non-Accelerator Accelerator

Beta Decay : :
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Radicactive Materials . .
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Non-Accelerator

A Small laboratory size (only
Isotopes needed with a
moderator)

A Very limited energy regime|

- (*°Na ~0.5 MeV e+)
A Random time structure

A Nuclear reactors are not
experiment oriented

A Average 10108 e'/s

Accelerator
A Requires driving beane( g)
A Converter target (e.g. Ti, W)
A Timing is set b{e, g
A High energy and high current
achievable
- Up to 107 e*/s
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AcceleratoDriven € Sources
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Previous

A SLAC National Accelerator Laboratory (US)

A HERA HadronElectronRingAccelerator (Germany)

A CESRCornell Electron Storage Ring (US)

Present

A BELLE/KEKNationalLaboratory for High Enerdghysics (Japan
A VEPR TheBudkerInstitute of Nuclear Physics (Russia)

A BEPC ¢ BeijingElectron Positron Collider (China)

Projected
A ILC- International Linear Collider (Undecided)
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A Pulsed incoming-&eam

A Flux concentrator solenoids*(eapture)
A Damping rings

A Water-cooling target design

A Room temperature RF accelerator at first
stage
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SLAC at Stanford
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r Driving electron beam
T
gk Energy (GeV) 33.0
£ ore Spot Size 1o (mm) 0.6
2 als Intensity 5 x 101 / pulse
é L Pulse Energy (Joule/pulse) 264.0
s osFz Pulse Rate (Hz) 120-180
E 0a N N _ Beam Power (kW) 47.0
c 04
[
i, ] Target
200 Material 90% Ta - 10% W and WRe
Length (mm) 20 (or 6 rad. length)
; Deposited Energy (Joule/pulse) 53.0
f Deposited Power (kW) 9.0
Positron beam
“ Capture Energy (MeV) 5-20
/ : Spot Size (mm) lo 2.0
—_ ‘ ansk No Normalized Emittance ( m-rad) 1072 at 200 MeV
End Plate Yield (eT/e™) 2.5
FLUX CONCENTRATOR CAPTURE SECTION
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CESR at Cornell

T Focusing coill

arget With flux concentrator
Collar for field
symmetryzation
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i E P:Radiated power
P E Energy of the particle
2 r : Bending radius

I

SLAC sdamping time ~ 12ns
Requirement at CEBAF is order of ns

Synchrotron radiation

A damping ring is not suitable for our C.Beam ! (Increases the cost drastically )
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ILC (Projected

A 150GeVelectron beam in amindulatorcreates coherent 10 Meytbeam
A 14 mm (50% ) TiAkV production target

A Adiabatic Matching (Tapered Solenoid) slowly going from5Tto 0.5 T
A Normal Conducting RF acceleration

A Required current is 20e*/s (polarized).

* |LC School Lectures
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