
Report from the Positron WS 
(Daresbury)

Report from the Positron WS 
(Daresbury)

Polarised Positrons
Operational Aspects

Sabine Riemann, DESY



April 22, 2005 Report from Positron WS (Daresbury)                                                            

Polarised PositronsPolarised Positrons

• Why ?
Gudi Moortgat-Pick: Why are polarised positrons  essential for  

physics?
• How ?
Alexander Mikhailichenko: Experience gained from the 

pulsed undulator for E166 for the ILC
Yuri Ivanyushenkov: Development of a superconducting helical 

undulator for a polarised positron source
Klaus Moenig: A laser cavity for polarised positron  

production
Fabian Zomer:         High finesse Fabry-Perot cavity for a  

pulsed laser
• Polarimetry

Peter Schueler:       Polarimetry of polarised positrons
Masao Kuriki:          Polarised e+ generation and measurement    

at KEK
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Gudi: The physics case for having both beams 
polarized

Gudi: The physics case for having both beams 
polarized

‘POWER Write-Up’
(Polarization at Work in Energetic Reactions)

Pe+ only gains, independent in 
which direction (new) physics points

Pe+ crucial preparation for being 
prepared for the Unexpected

many examples  and arguments:
Polarization report:
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A. Mikhailichenko: Pulsed micro-undulator
for E166 for the ILC

A. Mikhailichenko: Pulsed micro-undulator
for E166 for the ILC

Helical undulator, 
~2.5mm period

• Manufactured at Cornell 
for polarised e+ at SLAC 

• at 2.3 kA K~0.2 is reached, 
operated at 30 Hz

• design, manufacturing, 
tests are described
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A. Mikhailichenko: Undulator parameter A. Mikhailichenko: Undulator parameter 
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Yuri Ivanyushenkov: Development of a superconducting 
undulator for a polarised positron source

Yuri Ivanyushenkov: Development of a superconducting 
undulator for a polarised positron source

Specification:

produce 20 MeV photons

Magnetic modelling
Include iron between windings 

Field on axis increases by 40%
Reduce winding current and sc
margin for given field
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Y. Ivanyushenkov: SC wire selectionY. Ivanyushenkov: SC wire selection
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Y. Ivanyushenkov: Prototype fabrication Y. Ivanyushenkov: Prototype fabrication 
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Y. Ivanyushenkov: Prototyp testsY. Ivanyushenkov: Prototyp tests
Test at room temperature

SC
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Y. Ivanyushenkov: SummaryY. Ivanyushenkov: Summary
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K. Moenig: A laser cavity for polarized 
positron production?

K. Moenig: A laser cavity for polarized 
positron production?

Improve the Compton concept
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K. Moenig
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Problems with this scheme:

How long can we keep the scattered electrons in the ring?
Can we fill the positron damping ring in this mode?
What about radiation damage on the mirrors?

K. Moenig
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Fabian Zomer: Fabry-Perot cavity & pulsed 
laser

Fabian Zomer: Fabry-Perot cavity & pulsed 
laser

Fill FP with mode-locked laser
Max. cavity gain in pulsed regime is
limited by
- dispersion 
(pulse time width broadening)

- chromatic dependence of refl. 
coeff. of cavity mirror coatings
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A priori 
feasable

feedbackon frep
Feedback on frep & f0
(need for a high quality
mode-locked laser)
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P. Schueler
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Masao Kuriki: Polarised e+ generation and 
measurement at KEK

Masao Kuriki: Polarised e+ generation and 
measurement at KEK
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P. Schueler

High-Energy Compton Polarimetry
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Operational AspectsOperational Aspects

Tim Broome: Experience of remote handling of a proton 
beam target

Duncan Scott: GEANT4 Simulations of photon interactions 
with the target and vacuum vessel

Oleg Malyshev: Achieving a vacuum in a small bore 
helical undulator

Sabine Riemann: Radiation aspects in positron sources

Eckhard Elsen: ILC Source reliability
Nan Phinney: LC availibility simulation – An update with 

concentration on positron sources
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Malyshev: Vacuum systems for the ILC 
undulator

Malyshev: Vacuum systems for the ILC 
undulator

Photon stimulated desorption (PSD) 
= source of gas in vacuum system

Upper limit: depends on SR power loss, photon energy
Lowest limit: thermal stimulated desorption baking
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T. Broome: Experience of remote handling 
of a proton beam target

T. Broome: Experience of remote handling 
of a proton beam target

Guiding principle:
Components have limited lifetime & 
must be exchangeable in reasonable time
Consider:

Lifetime
Expected activation
Complexity of geometrical arrangement
Handling areas
Decommissioning

design as simple as possible
remote handling (that will dominate the layout of the target area)
use experience (spallation sources)
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Duncan Scott: GEANT4 simulations of photon 
interactions with the target and vacuum vessel

Duncan Scott: GEANT4 simulations of photon 
interactions with the target and vacuum vessel
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S. Riemann, K. Floettmann: Radiation 
aspects in Positron Sources

S. Riemann, K. Floettmann: Radiation 
aspects in Positron Sources

Power depositions [kW] in conventional (280 kW e-)
and undulator (230 kW γ)  source

rep rate # of bunches 
per pulse

# of positrons 
per bunch

# of positrons 
per pulse

TESLA TDR 5 Hz 2820 2 · 1010 5.6 · 1013

Target Capture 
section

collimator dump

e- 10.4 6.8 185

9.2

11.1

10.4

8.4

e+

γ ≈150 

56 37  4.5 

37 2.8 

Undulator: 2.7 e+ per undulator e-,    conv: 0.6 e+ per 1e-

10x higher n flux for conv. source more shielding
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Eckhard Elsen: ILC source reliabilityEckhard Elsen: ILC source reliability

with Sebastian Schaetzel; based on work of Tom Himel on ILC 
availability in USLCTOS (=US LC Technology Option Studies)

Mean time between failure/to repair
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E. Elsen
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Nan Phinney:  LC Availability simulations –
An update with concentration on e+ sources
Nan Phinney:  LC Availability simulations –

An update with concentration on e+ sources

Further checks needed. But undulator has higher down time 
or less time to collect lumi than convenventional source...
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E. Elsen
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Jim Clarke: Workshop summaryJim Clarke: Workshop summary
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Jim Clarke: Workshop summaryJim Clarke: Workshop summary

R & D Challenges
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P. Schueler
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