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ACOL MAGNETS WITH REFERENCE TO LATTICE No. 84-05

L. Rinolfi

Introduction

In order to find a solution for the injected/ejected beam, to simplify
the design and reduce the total cost, the following changes have been
decided:

- Build 2 types of dipole: BHN (narrow) and BHW (wide).
- A1l semi-quadrupoles (QS) have been converted into narrow quadrupoles
(QN) except those two involved in fhe injection region (QDS 53 and 0
QFS 54). fmﬁ4£i aN w6 Je L}C ceted ol @rolen e gat? e Ligtt
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The consequence is a small increase of the aperture of the QN in order
to accept the beam in the previous QS regions. The aperture of the wide

quadrupoles (QW) remains the same.
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A1l sextupole magnets”have been removed for chromaticity corrections.’
ot

i) Build sextupole components im- thefff3)11e of all QW's.

G‘L)
ii) ‘Howewer, all PU electrodes ﬁ%nimremarn~1n éfocusing quadrupoles 4

necessary.

Consequences are:

jii) The narrow QFN 6 (and symmetrics) becomes a wide QFW 6 because a
sextupole component is needed at this location to get symmetric orbit
throughout the Ap/p = +3% and minimize the orbit distortions in the
regions ap = 0.

Figure 1 shows the present ACOL layout.

Lattice

Annex 1 gives the optic parameters retained for the present lattice
(84-05) and completed by B. Autin.



Geometry

Table 1 gives the geometry of the machine from the AGS program. The
ax< X distance between ACOL ax%&and AA axg)at injection region is 1.7855 (m).

Dipoles

Table 2 gives the characteristics for both types (BHN and BHW). No

sextupole component will be built either in the pole or at the ends. Only

4 ~g@%i-wshimming will be done at=the~end for small corrections. No prototypgSwi]]
be built for these 2 families.

Figure 2 shows the pole profile of a narrow dipole and Fig. 3 -shows-
X the-pole-profide of a wide one.

Y A spare coil for each type of dipo]qﬁ'wil1 be built.

The field precision AB/B should be # x 10-" in the good field region.

However, the spread AB/B over the 24 dipoles should be less than 10-*.

mowmen fu
Y At the .emeesy p = 3.5752 GeV/c, the rigidity value is

Bp = 11.9255835 Tm.

VA

Table 2 - Dipole Parameters

BHN BHW
Number 8 16
Field (m 1.502 1.583
Effective length (m) 1.9513 1.8513
Field x Eff. length (Tm) 2.93131 2.93131
Bending radius (m) 7.93857 7.53173
Deflection angle (rd) 0.2458 0.2458
Gap height (mm) +50 + 58
Good field width (mm) 147 + 60 +180
Good field height (mm) +15 + 52
Sagitta (mm) +30 + 28.4
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Quadrupoles

Table 3 gives the characteristics for both types (QN and QW). Figure 4
shows the QN profile. Figures 5 show the QFW profile with sextupole compo-
nents and beam sizes. Figures 6 show the QDW profile with sextupole compo-
nents and beam sizes.

No prototype will be built for these 2 families. A spare quadrupole of
each type will be built.

The two semi-quadrupoles at injection are under study.

Table 3 - Quadrupole Parameters

QN Qw
Number 26 28
Strength max. (m=2) 0.58 0.54281
Gradient max. (T/m) 6.92 6.47
Effective length (m) 0.7 0.75
Gradient x eff. length (T) 4.84 4.85
Inscribed circle radius (m) 0.110 0.132
Good field width (mm) +130 +160
Good field height (mm) + 60 + 60

The gradient precision AG/G should be * 2 x 10-3 in the good field
region.

Table 4 gives the distribution of quadrupoles in focusing and defocus-
ing families, assuming same current in each family.

Table 5 gives the distribution after an optimization of the number of
CONSCg Lalaa (]

turns. The diff are:

i;'%ﬂh
ii) quadrupoles intoTeiredes will have shunts for fimal adjustments.

iii1) a separate power supply will feed current in the QFN, and QDNg in
series.

i) inscribed circle radigi for QW = 133.01 mm.
mearele
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Sextupole Location in the QW in ACOL
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Figure 7

For each QW in ACOL the narrower gap is situated towards the outside
of the machine.

Permeability

Figure 8 shows the permeability curve used by RAL and CERN.

Magnet Sizes

Table 6 below gives a rough approximation of magnet dimensions.

Table 6
BHN BHW QN QW
loff (m) 1.9513 1.8513 0.700 0.750
TFe (m) 1.¢f2 1.69-{,7£5 0.60 0.64
Overall length (m) 2422 27 ¢ 4&6 0.84 0.85
Overall width (m) 1.01,4 1.9 9495¢ 1.10 1.4

Overall height (m) Lo 115 15 AN 110 1.3



B Variations across Aperture

Figure 9 shows the B variations with momentum according to the results
from ORBIT program (B. Autin). These variations are plotted in one dipole
(BHN1) and in one qudrupole (QFW6). The maximum AB/B is 18%.

Figure 10 shows the n variations with momentum and Figure 11 gives the
Qs Q variations with momentum.

Bean Monitoring

It is possible to put PU electrodes in each focusing quadrupole except
in QFS 54. A new—study-witbe made-by-H—Keziol:

Vacuum Chambers

Figures 2 to 6 show possible vacuum chambers. An updated design will
be done by F. Malthouse a ; 3

Power Supplies

For dipoles, a main power supply will be necessary along with a trim
power supply. For quadrupoles, two main power supplies (~2000 A each) for
QF and QD. Another main power supply (~2000 A) will feed current in all the
QFN's and QDN's which are displaced in the mach1ne

Accarding- to—the—sotutiomtotia Eor Q0s 53 and QFS 54;To small trim

power supplies (~50 A) may be necessaryg:” T
wgy ada ﬁré 9

Af;y’adjustments will be done by cha#g#ng_ the number of turns on
requested quadrupole families. The final adjustments will be made by small
shunts and/or shims.

In the long term, the necessity to put small sextupole magnets in the
machine for resonance corrections will be studied. If they are needed, two
more small power supplies would have to be built.

An updated proposal will be made by F. Volker.
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