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solenoid, 0.5T aperture

flux -
concentrator SC pre-accelerator

‘adiabatic matching device’ to accelerate to
5T-0.5T damping ring energy

Power Regqulrements

SLC 4 kW
HETe 20 RW




SLC Target...

*Trolling” Mechanism
(greatly simplified)
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...and the result

Exit Slde ngh Magmﬂcatlon Photos
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Damping Ring Requirements

TESLA dogbone
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Undulator Source

Electron Source Photon
Collimator

Pre-accelerator

Damping Ring

: Undulator
Linac I

Period ~14mm
Field ~0.8T
Length ~200m

Aperture ~4mm

2.2x10 et /sec
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Ring
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Undulator Position
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target
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Undulators

several pLa nayr
undulators are Lin
opemtiow

helteal wndulator
are used for Light o -
SOUYCES; gieLd | Planar deul,a{'or_ Z
high tntensity

T~added benefit: provide polarised e*
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Typical Undulator
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Possible Undulator Design

Required B Field to Produce 20 MeV Photons

e Need a short period
e more periods
e more photons
e more positrons

e Two competing designs | \
both 14mm period and " eromeem
~4mm beam aperture:

e Super-Conducting Bifilar

On Axis B Field (T)
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e Permanent Magnet ‘Ring
undulator’
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Power along Undulator Length

Extra
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Compton based Source

CO2 laser
A=10.6 um
Q) E=0.117 eV
.- r/'\/
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wavelength w e

y-ray
Emax = 60 MeV

G e
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e beam




Laser/Beam I|IA
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Conventional Target

Electron beam W,StﬂLV\/

TR \ YGO m/s
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Undulator Target

Photon beam

2.2.0 RW LV\’ In/out watery

FYO V\lt \/LCW , lines Vacuum
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1.42 cm thick
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Target Test at KEKB

mirror

Test of target material
has beew approved by

PAC

Charge

2n.C

10 nC




Other Target Options

quuid Target

0O Lt Pb Tests at NovosLbirsk

channeling

DLamond and StL test at CERN and
KEK




ADM & Pre-

Target Adiabatic Acceleration

Matching
So}enoid

P

5-025T

P

8 MeV linac section

447.5 cm

I I | I
1] 10 3 3 40

5 cell © mode iris loaded L band linac, the aperture D=5cm, T is about 0.74, E,T=12MV/m, P=4.4MW. Total energy
gain=8.4 MeV, Q=25000, r/Q=613 Ohm




geants simulated
shower by & Gev
tnetdent electron on
4.5 X FFW-

blue photons

red electrons




Behind the thick Target
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X (cm)

X (cm)
(Blue) transverse beam emittance at the target

(Blue) transverse beam emittance at 250 MeV
(Red) emittance area of 0.03 & m rad.

(Red) emittance area of 0.03 & m rad.

Bz, Tesla
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Magnetic field profile in flux concentrator, field profile B, =B, ,,/(1 + gz).



Polar
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Pol arization

4 &
Energy, MeV

i
4

Eacryy (MeVy y(cm)

Initial distribution of positrons generated by 11.7 MeV y — flux.
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Conv. Source/Undulator

Conventional Source / Undulator Source Bz=0.24 T

5% 10% 15% 20% 25% 30% 35% 40%

capture efficiency




RF Structures for Source

detailed discussion of gradients
and cavity structures (). wang)

L-Bawnd Test
Stand @ SLAC Load

Water, Power +«—— Water

Water, Power

l 130kV, l 5 MW, I l
1.5 ms, 1.5 ms,
Modulator | 5Hz SHz Acc
Klystron
structure

Circulator

Controls Interlocks Gas filled
wave guide




Positron Pre-Accelerator

O NC destgn
(V.ParamonoVv)

O pa rtiele Loss

Capture
efficiency

(V.A. Molseev)

O BbS




Summary

Baseline o]atiows

Helical Uundulator

1 Conventional Sowrce

Polarisation

Pol & Luminosity has to be clarified




