Polarization sessions @ Vienna 11/05

Two sessions, one combined with BDIR

Physics: CP violation at the ILC

- Stefan Hesselbach: CP-violation with longitudinally and transversely polarized beams
E166 results

-= Ralph Dollan: status about the experiment and preliminary results

- Andreas Schaelicke: implementation of polarization in GEANT 4

Polarimetry and crossing angle

— Peter Schueler: ustream polarimeter update

Discussion: polarimetry and crossing angle



Status physics since Durham

& POWER report (hep-ph/0507011) sent to Phys. Rept. waiting for the referee report

« New physics issues: new CP-studies with transversely polarized beams

#® CP-odd asymmetries and transverse beam polarization

® Asymmetries in neutralino production and decay ~ 7/ P/
= Polarized positrons necessary to measure asymmetries

» ete” — yZ: asymmetries ~ P PL [POWER report, hep-ph/0507011]
(sensitive to CP-violating v+ 2, +Z Z couplings)

» e*e” — tf: asymmetries ~ ;—{P*' — PL) [POWER report, hep-ph/0507011]
(sensitive to new CP-violating (pseudo-)scalar or tensor couplings)

® CP-odd asymmetries and longitudinal beam polarization
— Positron polarization enhances cross section

= For P.+ = 60%: 30% better measurability of asymmetry possible
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« Pt useful; physics will decide how much lumi for this option.



Status E166

« Goal: proof of principle for production of (pol.) e* via undulator radiation
- use 50 GeV FFTB beam at SLAC

¢ We had 2 successful runs:
4 weeks in June: measured y and e+ polarization

about 5 weeks in September: excellent data --- but not yet final results
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Photon Asymmetry - preliminary
Photon Asymmetries

preliminany
‘Fhoton asymmetres __il’i"u:lm Tune data
measured with 2 T tectors: W g
Photon Calorimeter ; 352 %E015%
Aerogel Counter  : 3.50 % + 0.40 % (stat. ermors anli)
Eapected photon asymmetnes for 5 MeV'e . threshold:
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Preliminary result

Measured positron asymmetry --- E166 collaboration
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Final results expected soon!



Polarization at Geant4

« Geant4: toolkit for simulation of the passage of particles through matter
- important for target studies and for polarimetry
- needed for ILC as well as E166

- aim for a complete treatment of polarization
& Careful test of all routines has been made / will be continued

« Application to physics studies

Compton scattering — Asymmetry

-= analysis of E166 data
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-= study of ILC polarimetry
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¢ planned: finished next spring Zos




Upstream polarimeter with chicane

mayable laser beam
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(B} low field operetion (E>300 Ge\)

2 operating regimes depending on beam energy
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Upstream Polarimeter Update




Upstream Polarimeter Update

* we have extended our upstream polarimeter study
and adopted the chicane spectrometer design

 chicane simplifies laser requirements:
single green wavelength will accomodate all beam energies

» all essential results from earlier TESLA study
remain vahd

* detailed engineering still to be done
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Discussion session: Xing angle vs polarimetry

& Crossing angle has implications for upstream as well as downstream
polarimeter (DID and Anti-DID)

¢ not final conclusions yet
¢ still quantitative studies under work

« discussion still ongoing



Helical Collaboration Status

|.R. Baikey, P. Coocke, J.B. Dainon. T. Geenshaw, L. Malsbeva (Unwversity of Live pool)
O.P. Barber (DESY)
G AL Moordgat-Pick (University of Durham F CERM)
J.A Clake, O.B. Malehey, Rd. Reid, DJ. Scott, B, Todd (CCLRC ASTel: Damsbury
Labomiony)
E. Baynham, T. Badshaw, A. Brummiit, 5. Garr, Y. vanyushenkov, J. Rochiod
GG LRC Rutherord App eton Labamato ny)

Supemonducting
undulator pratotype

i

Prefimimary design of long
superconducting undulator
prototype
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Conclusions

Very active field

promising results from helical undulator at E166

much work on prototypes for ILC helical undulator at RAL and Daresbury
Completion of polarization in Geant4 close to finish

Chicane design for upstream polarimeter under study



