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Abstract

The project of polarized proton acceleration in KEK PS is described.
The depolarizations due to depolarizing resonance in 500 MeV booster and 12
GeV main ring have been estimated and the resonance crossing has been investi-
gated. The improvement of the control system for the closed orbit is in
progress to suppress the imperfection resonance and the polarimeters are under
construction.

Acceleration of polarized protons in booster

The polarization of polarized beam
in the accelerator is depolarized
passing through the depolarizing reso-
nance. The strong resonances are the
intrinsic resonance and the imperfection .
one. In the booster there are one
intrinsic resonance at yG = v_ (G = 107
g/271) and one imperfection one at YyG =
2.17 Fig. 1 shows the resonance w [ DS 99% spin flip
strength € of depolarizing resonances. - (Smm) o
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of the beam is assumed to be 4971 mm mrad
at injection energy and v_ = 2.25. The Mo 10% depol.
intrinsic resonance is so’strong that | 7T
the spin will be almost completely 10 L 1 1

flipped passing through the resonance. 0 100 200 300 400 500
The beam polarization averaged over the T (MeV)

betatron oscillation amplitude is ex-

pected to be (P/Py) = -0.97 after

passing through the resonance for the Fig. 1 Strength of depolarizing
uniform distribution in phase space resonances in the booster.
and the initial polarization of Pj.

The strength of imperfection resonance

is also shown in Fig. 1 for the vertical

COD's of 1 mm (rms) and 5 mm (rms) respectively. The large depolarization is
expected even if COD is corrected to less than 1 mm. On the other hand spin-
flip seems to be feasible for the imperfection resonance if COD is larger than
5 mm. So the dipole magnet with the maximum B2 = 4.4 KG cm will be installed
in the booster to produce the maximum vertical COD of 7 mm (rms). As the first
step we will try the first acceleration test in the booster in 1983.

Acceleration of polarized protons in main ring

During acceleration from 500 MeV to 12 GeV in the main ring, we have to
. _ . - 1)

pass through 11 intrinsic resonances for v, = 7.25 and 22 imperfection ones.
Table 1 shows the beam polarization aver?ged over the betatron oscillation
amplitude for the intrinsic resonances,2’ in which the vertical emittance is
assumed to be 207 mm mrad at 500 MeV. (P/Pg); is the expected beam polarization
for the uniform distribution in phase space and (P/Py), is for the quadrutic
one. It is expected that 7 strong resonances can be passed through by spin-
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Polarimeter

flip in the normal operation condition. Table 1
On the other hand there is significant
depolarization in passing through 4

"weak" resonances. The depolarization

by these weak resonances can be reduced -4
by the method of rapidly changing v 12
(tune jump). A prototype of the puised
quadrupole magnet for tune jump has been 16
constructed. In our present plan the 4
rise time of the quadrupole is 40 - 200 20
usec and the maximum change of v is 8
sz’b-O.Z. Fig. 2 shows the resOnance 24
stTength of intrinsic resonances and 12
imperfection ones. In the calculation 28
of imperfection resonance the vertical 16
COD is assumed to be 1 mm (rms). It
seems that we have no serious problem

of the depolarization up to 10 GeV

(YG = 21) for imperfection resonance.

The depolarization at yG = 21 can

be suppressed by reducing)the 10"
seventh harmonic of COD.3 In .

order to correct the COD during o °
acceleration, the improvement of 99%
the control system of the cor- e T T T T T T T T T T T spin flip
rection dipole magnets is in -3 .
progress. The acceleration test
in the main ring is planned v . 1%
after the long shutdown scheduled 10 :71;7_T]7__[1]—(4 _r 17—_Tﬂj_demL
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for the construction of TRISTAN
tunnel. 5|

A 500 MeV polarimeter will 0 2 4 6 8 10 12
be used to measure the beam T (Gev)
polarization extracted from the
booster. This polarimeter
detects the recoil proton in Fig. 2 Strength of depolarizing
p-p elastic scattering using resonances in the main ring.
a polyethylene target.

The main ring polarimeter
which will be installed in the
main ring is planned to measure the absolute polarization from 500 MeV to 7 GeV.
The present plan is to put the polarimeter at the II-2F long straight section
with the moving string target of polyethylene. The scattered and recoil
protons from p-p elastic scattering are detected in the coincidence method.
Above 7 GeV we need the absolute polarimeter which will be installed in the
extracted beam line but we have not yet the schedule for the construction of
this polarimeter.
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