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1. Introduction

The group met on Wednesday morning and discussed the following topics:

• Review of facilities (AGS Booster, TRIUMF KAON Factory),

• Spin Rotators and Siberian Snakes,

• Internal Polarized Gas Targets,

• Recommendations for further Study for the AHF.

AGS Booster (H. Foelsche):

The Booster currently under construction at Brookhaveu can be run in an accuiuu-
*y late/accelerate mode for polarized beams. Cycling the Linac at 7.5 Hz, theoretically

• • J , up to 25 pulses can be accumulated and accelerated within the 2.5 s AGS cycle t ime.
$•' Since the peak current from the source is 300 ftA , the average current will be boosted
,''• to more than 40 nA in this way, u p from about 2 nA today.
':
;: T h e Booster lattice is sixfold symmetr ic and has one weak intrinsic resonance in

the acceleration range plus two imperfection resonances. T h e first s t rong intrinsic
' resonance is a t 2 GeV and will be avoided by extract ing the beam at a slightly lower

energy (1.8 GeV).
In order to optimize stacking efficiency, an H" s t r ipping injection with a narrow

j foil and phase-space mismatch is proposed tha t reduces transversal of the s t r ipping
3 foil by the circulating beam by a factor of 10. The es t imated injection losses a re about

1%. Due to foil scattering and mismatch the beam cini t tunce is increased horizontally
from 5 to 70 7ruun-inrad and vertically from 5 to 20 i ruun-mrad. T h e horizontal and
vertical b e t a functions at injection a re 10 m and 3 in, respectively.
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TRIUMF KAON Factory (U. Wienands):

Tlie racetrack lattices for the KAON Factory have been designed with regular
arcs and the possibility of "invisible" unit-section straights. In this way the number
of intrinsic resonances is reduced to 1 in the Booster and 3 in the Driver. These res-
onances are strong, making spin flip quite effective. 5 imperfection resonances in the
Booster and 50 in the Driver can be corrected by programmed orbit correctors. Using
spin flip and/or resonance jumping for the intrinsic resonances and orbit correction
for the imperfection resonances a polarization in excess of 50% at 30 GeV is expected.

Alternatively, a Siberian Snake can be used in the Driver. Because of the low
injection energy, only a helical snake a la E.D. Courant has reasonable orbit excursions
at injection. A possible design of such a snake with discrete magnets has 8 cm orbit
excursions at 3 GeV for a field of 3 T, would use 14 magnets, and would have a
length of about l lm. Due to very low depolarization in the Driver with the snake,
the polarization can be as high as 70% at 30 GeV. Additional spin rotators are needed
in order to match the spin direction in the Driver with that in the other rings.

Siberian Snakes (L.C. Teng):

We heard an introduction and overview over the field. The solenoid-snake exper-
iment at IUCF should provide experimental confirmation of the snake principle by
this summer.

A recent development is the partially excited snake proposed by T. Roser. It can
be shown that for a resonance strength c of less than 1/2 a snake with a precession
angle of 2 ire is sufficient to eliminate depolarization. Since the resonance strengths
in accelerators up to several tens of GeV are in general at or below 0.1, this device,
if confirmed by the snake experiment, may be of considerable interest. The snake
can also be designed as a ramped device having a constant orbit throughout the
acceleration cycle, thus varying optical properties during acceleration and the result-
ing matching problems are avoided. In this mode the spin precession increases with
momentum, as does on average the resonance strength. Designs for various partial
snakes with either longitudinal or transverse precession axis have been proposed by
D. Underwood.

A possible scenario for the use of snakes in the Tevatron complex was presented
that calls for one fixed-orbit partial snake in the Booster, one or two partial snakes in
the main ring, and 6 full snakes in the Tevatron. The snakes in the main ring would
be operated in fixed-orbit mode at injection, switching over to fixed-field mode during
the acceleration cycle.

Internal targets (G. Glass, O. v.Dyck):

Polarized gas targets are attractive because they offer a clean target and target
polarization as high as 90%, while cryogenic targets usually consist to 90% of other
materials than hydrogen and have a polarization of less that 50%. For luminosity



reasons, gas targets can be used meaningfully only in a circular machine, taking
advantage of the large circulating current. Several targets are under development at
different laboratories in the world, with arcal densities aiming at up to 10M cm"2.

The two techniques used for gas targets are the storage cell and the gas jet target.
Using the former technique, rather high areal densities can be achieved by choosing
the proper length of the cell, however, vacuum problems exist. Gas jets, on the other
hand, have somewhat less density but are easier on the vacuum system. In both
targets depolarizing mechanisms are present, but they appear to be understood and
controllable.

The luminosity that can be expected in the AHF would be on the order of 1013,
assuming a circulating current of 0.6 A and an areal density of the target of 10H

cm"1. It was noted that the U. of Michigan group is aiming for such a density for its
jet target under development.

For the AHF incorporation of an internal target means the design of a low-beta
section. Due to the length of the straight sections, the extraction section may possibly
be shared between internal target use and the slow-extraction system. The value of
the beta function at the target is determined by the size of the target on one hand
and by the multiple scattering of the beam in the target on the other hand.

Flattop times should be long compared to the filling and acceleration time, on
the order of minutes.

Using the target in an accelerator ring necessitates a larger aperture for the in-
jected beam and therefore makes a gas-jet target look more attractive than a storage
cell.

To study further:

For the AHF resonance jumping/correction looks unattractive in particular due to
the large number of imperfection resonances (100 up to CO GeV). A partially excited
snake looks attractive given the large acceleration range. Such a device could have
orbit excursions as low as 2 cm at injection, using 5.5 T magnets. Matching of the
polarization of the beam to the stable spin direction in the accelerator will have to
be done in the injection and extraction beam lines.

The possibility of internal targets appears attractive and should be investigated
further. Competitive luminosity can be achieved. Topics for study include the deign
of the low-beta waist, the effect of the target on beam and vacuum, the storage time,
and the possibility of measuring at different energies. As the circulating current,
rather than the average accelerated current, is the crucial parameter, any means of
increasing the circulating current (e.g. by stacking) would improve the luminosity
acliievable.


