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VACUUM SYSTEM FOR THE H~-10 EJECTOR MAGNET ASSEMBLY

Summary

This note describes the technique for pumping the new H-10 ejector
magnet assembly.
The technique is to condition the magnet and box assembly prior to
its installation in the ring. The conditioning is a mild bakeout of the
magnet assembly while under vacuum. The bakeout will be at 250°F for 24
"hours. The vacuum gystem proper will consist of four small ion pumps,
(150-200 4/sec) connected directly to the box without valves. After con-
ditioning, the assembly will remain under vacuum until it is scheduled foxr
installation in the ring. At that time, it will be vented with dry nitrogen
and thé entire assembly, box, magnet, pumps, etc., will be installed as a
single unit. The operating pressure is calculated as beloﬁ the design
pressure of 1 x 10-6 torr.,
Discussion
_As with any vacuum system, the most difficult quantity to estimate or
measure is the gas load; that is, the outgassing rates pf the various
components which make up the assembly. Therefore, calculations are based
on the performance of F1l0 as well as outgassing rates measured on the "dry-

stacked" and the "epoxy" magnet assemblies. The "dry-stacked" magnei refers
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to the magnet assembly which used an oxide film to insulate the laminations
while the "epoxy" magnet used epoxy in addition to an oxide film between
laminations.

Starting with the lowest recorded operating pressure at the B-10 box
of 1.7 x 10_6 torr and assuming a total pumping speed at the F-10 box of
490 4/sec, the gas load pumped is Q = PS = (1.7 x 10-6 torr) (490 &/seé) =
8.3 x 1()—4 T{/sec. This is for an epoxy magnet. Since a dry-stécked magnet
will be used at H-10, this number must be adjusted to suit. Relative out~-
gassing rate measurements made on sample magnets show that the dry-stacked
magnet outgasses about 2.4 times more than the epoxy magnet, see Fig. 1.

Therefore, the total gas load anticipated for H-10 is
' -4 -4
(2.4) (8.3 x 10 ") = 20 x 10 ~ T4/sec.

If an operating pressure of 1 x 10-6 torr is desired then the required
4

pumping speed is % = 29—2—19:6 = 2000 &/sec.
: 1x 10

One means of obtaining this speed is to use two 1500 &/sec pumps which
would have an effective speed of 2000 f/sec. Another solution, and the one
taken here, is to reduce the gas load, and hence the required pumping speed,
by baking the entire magnet assembly. Qur tests have shown that the out-
gassing rate of the dry-stacked magnet can be reduced 75% by baking the
magnet at 200°F for 24 hours, see Fig. 2. Applying this reduction to the
H10 gas load, (20 x 107% Th/sec) (25%) = 5 x 10" To/sec. If four small
pumps (200 %/sec) are now used on the box, a total of 780 i/sec is available.
Therefore, a base pressure of a baked out magnet assembly would be

5% 107’ Ti/sec < .4 x 1077 torr.
780 4/sec
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If one p@mp was inoperative Ehe effective speed would be reduced to

590 &/sed and the pressure would be

5 % 1077

o -7
550 =-8,5 x 10 torr.

It is important to point out that all of the above calculations are
based on;data measured after a couple of days of pumping. Figure 3 shows a
pump down curve for the AGS half superperiod mock--up,l which may be considered
as typic%l for the converted AGS. It shows a nominal operating pressure in
the 10-7-torr area. I would estimate that the pressure in a typical 10 ft
box, such as we are discussing, will follow the AGS pump down curve, but will
be highef by a factor of about five. This would indicate that after five
hours of;pumping the 10 ft box would be below 5 x 10-5 torr which is the high

pressureicut off point for the AGS.
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Curve I: Vented to nitrogen approx. 16 hours:

Curve II: Vented to atmosphere approx. 16 hours.
Curve III: Vented to nitrogen followed by 4 hours exposure to atmosphere.
Note: Test pbints marked x are for an intermediate pump-down run

just before that for Curve III. Venting conditions were:
nitrogen followed by 2 hours exposure to atmosphere.
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Fig. 3.

1
To 100 1000
Hours from ion pump start. ' ’
Pump-down characteristics for various venting conditions.



