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ABSTRACT

A »He-*He dilution refrigerator and a superconducting solenoid for a 20cm long
polarized target are under construction at Saclay for the Fermilab polarized beam
experiment E 704. The refrigerator is designed for frozen spin operation of the
target. The solenoid provides a homogeneous field up to 6.5 teslas.

PROGRESS REPORT

The construction by Saclay of a 3He-4He dilution refrigerator and of a
superconducting polarizing solenoid (Fig. 1) for the Fermilab polarized beam -
polarized target facility (E 581 - E 704 [l]) was decided in 1982. The construction
has started in 1984 and proceeds on schedule [2].

The superconducting solenoid was completed and successfully tested in June
1985. The field uniformity in the target volume of 3 cm dia. x 20 cm length is
better than AB/B ± 5.10-» at both 2.5 and 6.5 teslas. The solenoid of 86 cm

overall length and 9.4 cm dia. warm bore uses 1.5 1 per hour of liquid helium
including the transfers. In the frozen spin mode, with B à 0.33 tesla, the center of
the solenoid can be located as much as 17 cm upstream from the center of the target.
In this position particles emitted forward at angles up to 150 mrad from any point
of the target escape the exit cone of the warm bore. This corresponds to 90° in the
pp center of mass at 200 GeV.

The assembly of the dilution refrigerator will be completed by early summer
1986. The structure is coaxial around the incident beam with quick load insertion of
the target cartridge. The design performance is a temperature .£ 500 mK at 400 mW

microwave power, and £ 50 mK in frozen spin mode. All components except the heat
exchanger at the still, the final exchanger and the mixing chamber were completed
and heat chock tested by November 1985. The tests at Saclay in 1986 will measure the
refrigeration power for a pumping speed of 3000 m3/h and check the polarization
obtained with butanol or pentanol at 2.5 teslas. The pumping speed at Fermilab will
be 5000 m3/h. The complete polarized target facility at Fermilab should be ready in
September 1987. The first experiment [l] will be a measurement of the pp total cross
section difference Aa with beam and target protons of definite helicities parallel
and antiparallel, respectively.
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figure 1 : Dilution refrigerator and polarizing solenoid.
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