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1. Introduction

The choice, location and performance specification of these magnets

)

' *
have been discussed previouslyl) and that report is still essentially valid .

However, the results of measurements of the prototype bending magnet and qua-

drupolesz) and of further computations of stop-band width3) lead to the following

modifications of the original proposal.

2. Skew quadrupoles

In addition to the perturbations considered previouslyl) (main qua-
drupoles, earth magnetic field, etc.), two further sources of unavoidable

squew quadrupole fields have to be taken into account.

Firstly, any .lack of symmetry with respect to the median plane in
the position of the excitation coils of the (window-frame) main magnet introduces
a field component BBZ/QZ (i.e. Bz depends on vertical position, see Ref. 2,

Figs 9 to 16). With a tolerance of * 0.2 mm on the coil positions it is hoped

not to exceed

over the useful apertured). The r.m.s. value for all magnets would presumably
be smaller, but as systematic production errors are not necessarily excluded,

we base ourselves on the above value, i.e. 1.8 x 10-3 T/m at 800 MeV. Hence,

*) (Minor) corrections are as follows: .
- on page 5: read GQH = 0.0063 GQV = 0.019

- on page 7 after Eq. 4: replace "simultaneously’by "with the same current
but of opposite sign"

- on page 10, im Eq. 9: replace AQv by AQ“ and zco2 _ *coz by zsy(zco2 - xcoz)
- on page 1ll: read..‘.AQH = 0.008 AQv = 0.05.



for compensation, we need approximately a gradient of

N.xL x 1.8 10> 32 x 1.62 x 1.8 107>
I s = 0.038 T/m
NSQ X LSQ 8 x 0,31

Secondly, the lack of symmetry of the coil ends at the connection

- gide of the main quadrupoles introduces a field perturbation which also

5)

contains a substantial skew quadrupole term™, After some studies made
with K.,H. Schindl (using the modified computer program simulating the beam

6)

behaviour in the PSB ') a reduction by a factor of about 6 can be obtained

if the connections are suitably shifted from upstream to downstream (on the

D quadrupoles per every two periods, for two periods, see Fig.). Thus, the

effectively remaining skew gradient to be compensated is small (several 10_3T/m).

In view of these new requirements it is proposed to provide the
same excitation current for all skew quadrupoles and to standardize on the
7)

supply already planned for the "ninth harmonic" skew quadrupoles ’, giving

a maximum gradient of 0.06 T/m for the zeroeth harmonic elements.

3. Sextupoles and octupoles

Numerical evaluation of the stopbands created by these correction

elements showed that they were above the tolerance 1eve13), in particular

the third order stop bands due to the combination of octupole lens-to-lens
jitter and closed-orbit harmonics. As one could neither guarantee better
8)

fabrication tolerances on these air-core elements ° nor a perfect orbit

correctiong), it was decided to add a complete set (i.e. sin and cos pairs)
of sextupole and octupole lenses to the existiné quadrupoles in Ll-type
straight sections. One pair of lens units was shifted to the position

shown in the figure in pefiods 3 and 11 to obtain simultaneoulsy the possibi-

lity of compensating the 9th gradient harmonic, the l4th sextupole harmonic



and the 19th octupole harmonic*).

Though already stated previouslyl) it is probably worth repeating
that these lens units have to be considered as experimental tools, rather
than as PSB components with a quantitatively specified task like e.g. the
main bending magnets. In the course of running in and optimising the PSB
it may well turn out that more, or differently located units are needed -
or that less compensation is called for. In this spirit a single skew
combination lens (quadrupole, sextupole, octupole) will be added for experi-
mentation (not shown in the figure) as the "skewing" of the 'normal' units

turned out to be somewhat more difficult than anticipated.

4, Alignment tolerances for correction elements

Alignment errors of the orbit-correcting dipoles and of the multi-
pole lenses create extra orbit deformations and alignment errors of the multi-
poles widen the stop bands (in combination with closed orbit errors). Using
the same techniques as for arriving at the tolerances for the main bending magnets

and quadrupoles, the following values were specified:

Correction dipoles no special precaution (alignment to about 1 mm)

Ejection dipoles precision alignment but (to a few tenth of a milli-
with relaxed tolerances metre)

Multipole lens units standard precision align- (0,05 mm r.m.s.)

(and p.u. stations) ment in H and V planes

P
5. Power supplies

The simplified power supplies and controls (see Ref. 1 Add. 1) used

%)  To obtain a phase-adjustable harmonic p the separation between the two
lenses of a given pair has to fulfil the relatiomn

m T ' . . .
40, = —%— (same sign of excitation current for m; even)

and the separation between pairs

A8, = mal with ms odd.,
2 2p .2 :



for the dipoles serve also as model for most of the other supplies (i.e.
common large rectifier equipped with many transistor current regulators in
parallel). The proposal by B. Godenzi7) meets all initial needs, provided
the option of 30 A is selected for the zeroeth harmonic skew quadrupoles.

Distribution (open)

List MPS-SI/2 o
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