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Why do we need to have
electrons Polarised ?

Physics interests.



Physics interests (Not exhaustive)

Physic beyond standard model:

Standard Model
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Electroweak physics:
«NC -> qZ couplings : v, a,.

o, (P)/pb

* CC -> W boson (propagator) mass

Precision Measurements (QCD):

« CC & NC very sensitive to P_ (e-
polarisation) at high Q.

-> Parton densties at large x
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How do one obtains polarised
electrons?

Just leave them!



Natural electron polarisation.

Natural Electron Polarisation
=P (1-e "TsT)
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How does it works at HERA?




Polarimetry @ HERA.

New cavity
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Principle of the longitudinal polarisation mesurment

Conpton scattering:
ety = e+y

Cross Section:
do/dE, = o4(E) - P.S,04(E,)
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S, Polarisation degree of the

laser beam ( +-1)

Luminosity (electron-laser):

I,: intensity e- beam
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Polarisation variations

Evolutions of the polarisation.



Polarimetry @ HERA.

HERMES on Monday August 28 2000
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Polarisation optimised by harmonic bumps:

Steering by « hand » of 8 dedecated correction coils
(magnets).

*Need an automatic procedure to better optimise the
polarisation (It ’s getting hot in the control room)
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Which polarimeter can achieve
this precision?

The new cavity Lpol



The existing polarimeters.
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*Infrared laser (A=1064mm)

puDd 204W
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*Fabry-Perot cavity (2m)

database

pup2 OQV

*Compton scatering (e-Yy angle=3.3 °)

(so/xuh7)

PC PXI » Fast control: Laser frequency for the cavity

Alignment (Labview) *Slow control: light polarisation, temp

Control room Locking (Saclay module)




Cavity fabry-perot: principle
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polarisation inside the cavity




Entrance optical system.

To protect the
laser against
back reflections

to create a
circular
polarisation

u-metal
+ fer
+ lead (1cm)

for laser/cavity
mode matching

to pick up the beam reflected by the cavity:
this signal is used for the cavity feedback



Ellipsometer.

quarter wave
plate

CCD camera

( to see the intra-
cavity modes )
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Hole in the lead




HERMES Target Field
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Consequences of radiations:

[solation and
instrument for
monitoring radiation

Replacement of
damaged system




Conclusion

Polarisation 1s important for physics analysis.

In a perfect machine electrons are polarised naturally by a
transverse magnetic field.

3 polarimeters at HERA 1ncluding a brand new Lpol.
A fabry-perot cavity 1s used for the new LPOL ->1%/min/buch.

Due to radiation damage during 2003-2004 the polarimeter is
not working yet, but sould be, before the next lumi run.

It will be fast and precise to be used for an automatic
polarisation optimisation procedure and for physics analysis.

What need to be done: Make lepton interaction with laser,
automatic procedure for optimising polarisation, maintain the
cavity, and of course do the analysis.



