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Abstract

In order to reduce the foot-print of the JLEIC ion complex, we have designed a more compact and cost-effective octagonal 3 GeV ring about half the
size of the original design. However, this new design does not preserve ion polarization, so it is necessary to study the spin dynamics to find the best
solution for spin correction. Different codes, Zgoubi and COSY, are used to model and simulate the spin dynamics in the octagonal 3 GeV ring,
including the spin correction with Siberian snakes.
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A compact Pre-Booster. Table 1 Table 3
Energy Range: : Para Gy K (MeV) Intrinsic Resonances. Proton Beam. Total Number of Spin Resonances.
Circumference, m Regular k 3 632
Maximum p.. m Very Strong kP 1 1155 Gy K (MeV)  Resonance Proton Deuteron
e Proton: Maximum B,, m Regular k 5 1678 Intrinsic nP-vz 4-vz=282 538 Intrinsic 3 0
130 MeV / u-3GeV / U B, at injection, m Regular k 6 2202 Strong Intrinsic nP +vz 44 vz=>5.18 1773 Weak intrinsic 8 0
S : Super Strong ~ kPM -v, 7 2725 Very Strong Intrinsic nPM -vz 8- vz = 6.82 2631 Imperfection 5) 0

e Deuteron: Maximum dispersion, m

75 MeV/u - 1.91 GeV/u iﬁ%ﬁ dispersion _ e No resonances for deuteron due to the anomalous g-factor G and the energy range.
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6. Options for Spin Correction

Table 6
Overcoming the Pre-Booster Depolarizing Resonances for Proton Beam.

Option  ~ 5 Imperfection  ~ 2 Strong Intrinsic ~ 1 Intrinsic ~ 8 Weak Intrinsic

. A Orbit Corrections rf Dipole rf Dipole Nothing /Pulsed Quads

e B 5% Siberian Snake rf Dipole rf Dipole Nothing /Pulsed Quads

g;?ffuie oap. C Orbit Corrections Pulsed Quads Pulsed Quads Nothing /Pulsed Quads

e 5% Solenoid for imperfection resonances: D 5% Siberian Snake Pulsed Quads Pulsed Quads Nothing /Pulsed Quads
f Bydl = {Z;Bp = 1ff(7;9 plGeV/cl = E 42% Siberian Snake 42% Siberian Snake 42% Siberian Snake 42% Siberian Snake

4.6898|T'm] with a field of 1.5 T, it will need
less than 3.5 m long.

o 429 Modified Steffen Snake for all reso-
nances: 1o minimize the maximum orbit dis-

placement more than 4.5 m long is needed. 8 Conclusions

eSeveral ways to avoid depolarization have been proposed.
ot is better to avoid Pulsed Quads for intrinsic resonances because of beam emittance growth.

'é[‘ﬂble PSR - e Siberian Snake would be the best option to avoid depolarization if space is available. In our case,
trength of Imperfection Resonances. Proton Beam. . . . .
neither a full Siberian Snake or a 42% snake can be used due to lack of space. There is enough room
for a 5% Steffen snake or a 5% solenoid to correct imperfection resonances. A helical snake can
Negligible 0.9999 0.000160 e a solution for all resonances because it 1s more compact but will require 3D modelling.
Negligible 0.9930  0.000158 eUsing rf Dipole could be enough to avoid the strong intrinsic resonances and minimize depolar-

Negligible 0.9932 0.000138 . .
Weak 0.9585 0.000387 1Zzat101.
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