PS/AA/Note 82-4 August 12, 1982

MODIFICATION OF AA-SEPTUM VACUUM CHAMBER

M. Zanol1i

The AA short-term improvement programme]) foresees the replacement of the

septum vacuum chamber to have better beam acceptance at injection.

The original design lets the beam just pass by at the downstream end of SMHI
with the theoretical beam characteristics then available.

Later ca]cu]ationsz) with revised AA-parameters show that a larger kick for
injection is required to clear this point (Ar = 5 mm) and that there would
be a further restriction on the other side of the chamber at the upstream
end of SM1.

A design study was made and it is proposed to cut-off the symmetrically posi-
tionned arms upstream and downstream of the main part of the vacuum chamber,
and to replace them by a slightly different arrangement (Fig. 1).

In this way a space of 2.5 mm is gained on either side of the septum magnet

(2 mm due to tube displacement and 0.5 mm due to a reduction of wall-thickness)
with none or perhaps negligible septum magnet modifications (Fig. 2), thereby
reducing the required extra kicker voltage.

Although of less importance, the vertical aperture will also be increased up to

the 1imit of the space available.

Drawing A-43-5006-4 shows the cross-section of the built-in vacuum chamber arms,

while drawing A-43-5032-4 shows the proposed ones.
Strength ca]cu]ations3) indicate that the new section will withstand the loadings.

Fig. 3 illustrates the positions of the nodal points considered and the deflection
of the rectangular tube, while Tables 1 to 3 give the values of deflection,
stresses and moments respectively at these points.

Two identical sub-assemblies (tubes, flanges and cover) will be prepared and

vacuum-tested after controlling, cleaning and vacuum-firing.



During the shut-down in winter 1982 the septum vacuum chamber will be taken out
of the ring, both ends accurately machined-off and the remaining part cleaned.
Then the two sub-assemblies will be accurately positionned and welded into
place. Cleaning of the whole chamber or only partially, if necessary, and final

vacuum tests will conclude the operation.

After installation in the ring more care has to be taken when mounting the

septum magnet around it.

It is believed that this proposal represents the best and most economical

solution with the actual septum magnets.

Fabrication within the restricted time schedule should cause no problems.
Manufacture could start in September. The new rectangular tubes are already

available.

References

1) E.J.N. Wilson handed out a note under the heading "Consolidation Hardware
1982/1983" at a meeting on 19.1.1982.

2) B. Autin, A. Poncet and R. Sherwood have since calculated again and inde-

pendently the beam position and its profile under different conditions.

3) H. Stucki made these calculations with the SAFE-SHELL program.
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