Polarimeter Development

Plan based on the choice of py = 0.7 GeV/c (126 MeV).

Kubo et al. data on carbon stop at 70 MeV,

have only elastic. \
5 .

We need to choose:

detectors (current mode)

angles (segmentation)

target thickness and shape (absorbers)
This requires additional data.

Go to the KVI.
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126 MeV ~ 60 MeV

Use director’s time, previously developed
beams at 110 and 80 MeV

Run October 11-16.

Thanks to many at the KVI.

Ed Stephenson
EDM Collaboration
November 5, 2004
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Running at the KVI

deuteron energies = 70 — 180 MeV

operating diagram and available beams
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| normal polarimeter detectors on arcs

— target wheel

_— temporary table for detectors

Nal

E scintillator /
\

45 detectors used to monitor
polarization using d+p scattering.




Particle identification used dE/dx from

Ya-inch scintillator compared to Nal energy.

dE/dx

left side
t elastic
/
d
/ p
breakup
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Nal energy

Curve for deuterons was
reproduced by a polynominal.
When looking at difference
particles separate into peaks
and simple gates sort them.



Result of sorting by particle:

left side right side

proton

deuteron

triton



Deuteron data at 48 , 110 MeV:

left side right side
[high
spin rate]
down /
Rates for
elastic and
inelastic
states are
very spin-
spin dependent.
up
low
[Only about half of Eate]
the time was spent
on spin up due to
setup error, later
fixed.] Continuum
has small

spin dependence.



Online analysis for the deuteron elastic scattering group

200 MeV, 0O

110 MeV 80 MeV 70 MeV

Nguyen van Sen, et al.
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polarization for these measurements was 1T, ~ 0.44



Cross section
(arbitrary units)

figure
of
merit

~1/2
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How this data will
be used in the design:

With cross section and
analyzing power data, the
usefulness of a part of the
particle/energy spectrum
IS evaluated using the
figure of merit. The best
design operates across
the peak in this function.
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Results censored in the
peak region because of
bad gain match between
left and right.

This portion of the
energy spectrum may
prove useful for
polarimetry.



Next things:

IUCF Go through data, refine particle separation, get polarization,

produce cross sections and analyzing powers.

Prepare Monte Carlo simulation of the polarimeter. Adjust
design to optimize figure of merit.

KVI Letter of intent: test detector schemes at high rate
plan for prototype test

Work on data analysis, as above.

Very soon, prepare report on run for PACs at KVI and COSY.



