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Experiment :  AA Machine Acceptance after Horizontal Bumps
Date : March 1982
Experimenters : R. Billinge, N. Chohan, P. Daguin, L. Henny, E. Jones, S. Maury,

M. Mayoud, S. van der Meer, L. Rinolfi, J.P. Riunaud, J. Schmitt,
E.J.N. Wilson

1. The Idea

a) Start with a good machine i.e. with good closed orbits.
b) Make a bump with 3 or 4 quads where it is believed there are some limitations.

c) Measure acceptance before and after bumps with the same system.

2. Bump at QFWO04

When all quads are in their reference positions (situation after the shutdown of

January 1982), the horizontal closed orbit shows a bump of -12 mm in QFWO4.

We moved 3 quads in order to reduce this distortion.

3. Bump at Septum

According to the geometry of the injection region (where ap = 0), we can deduce that

a bump of -4 mm at the level of P.U. BLG23 and BLGO2 should increase the horizontal acceptance.
Fig. 1 shows the closed orbit after this bump.

We then tried to optimize by adjusting the TRIM and we found that with a TRIM = -2,77 mm,

we obtained a maximum in acceptance.

4, Bump at KPM9

We tried a bump in this region in order to check if the longitudinal acceptance is in-

creased when the shutters are closed.
A bump of +4 mm gives +1,1 o/oo of gain in frequency, then 1,1 107 in Ap/p.

Fig. 2 shows the result after a trim adjustment. We can see the effect of the bump
between QFWO8 and QFW10. However, in the P.U. BLG14, the beam is at -3 mm (region where

@p = 0). This situation implies that a correction of the orbit is required for this region.

5. Bump at Cooling Region

According to the previous results, we moved 4 quads in order to have the horizontal

closed orbit in P.U. BLG 11 and 14 close to zero.

Fig. 3 shows the result.



6. Bump at QFWO06

According to the HF cooling P.U. response and QFW06-P.U. readings, a big discrepancy
appears. In order to put the stack closed orbit in the middle of HF cooling P.U., we put a

bump of -15 mm in QFWO06.

7. Effect of Current in QF0 and QDE (working point)

Fig. 4 shows the AA horizontal acceptance between the injection orbit and the stack

orbit, from which we can see the best acceptance, which was obtained since the beginning.

However, Fig. 5 shows the horizontal acceptance across the whole chamber to be worse

after a AQH variation.

The main field remains the same.

8.  Acceptances according to B Values

Fig. 6 gives the theoretical horizontal and vertical acceptances for 3 different orbits

(injection, central, stack).

The horizontal acceptance on the injection orbit is theoretically 92 7 and we measure

86 m at 1846,07 kHz and 89 7 at 1847,6 kHz.

We can say we have reached the theoretical value for the injection region within measure-
ment accuracy. This is not the case for the central and stack orbits. However, the stack
orbit acceptance is probably limited because we expect to have a cooled stack and it is not

necessary to have 102 m in this region.

The theoretical vertical acceptance on injection orbit is 90 m and we measure 70 T.

Probably there are some vertical restrictions remaining in the machine.

9. Conclusions

Fig. 7 gives all quads which have been moved and which affect the horizontal orbits and

acceptances.

Fig. 8 gives the evolution of acceptance measurements according to different horizontal

bumps.

a) It is necessary to find a good compromise between the horizontal acceptance on injection

orbit, and the working point (Q values).

b) We have to explain the bump of -12 mm in QFWO04 when all quads are in their reference

positions.
c) We must also explain the necessity to have a bump of —-15 mm in QFWO06.
d) We must continue the experiments with bumps in the shutter regions.

e) We should find the vertical restrictions on the injection orbit.

Reported by L. Rinolfi
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