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1 Tntroduction

The interest in ﬁpil'l r.-limumwnn. hns Sig:lliﬁu‘::nliy increased inrecent, YEAS, I s e clear Lhid,
spin effects in high energy interactions provide essential information about properties of the
clementary particles and their fundimental interactions. The polavized proton beam cagaliility
al HERA would provide s powerful tool for high energy physies; it wonld allow inique spin
shuclies ina polarized e—p collider.

While high encrgy clectren and positron beams have sellpolarization mechanizm due to the
synchrolron radiation, an intense high energy polarized proton beam could only be obtained by
acceleration from the source to the rning's maximum energy. Wide range of spaun instabilities thad
lidcenne aleoanger at higher energies ke the pobaized protons aceeleration a challenging prob
lers. However, recently developed methods and techniques of overcoming the spin depolarnzing
rescnances allow one to consider polarized proton beaw acceleration in Lhe high enoegy proton
wachines sucl as RHIC (250 GeV ), HERA (820 GeV) and Tevatron (900 GeV),

The SPIN Collaboration and DESY Polarization Team have been studying the possible
acceleration of a polarized proton bewm to 820 GeV /e n the HERA ring at DESY 1], While
mosh ol Lhe pularized besmn problems appear to have straightforward solutions using existing
techuigues, two main problems will need further study;

o increasing the acenmulated polarized beam intensity,

» providing adeguate spin stability Tor polacized Deam aceeleration amd storags in HERA.
The required changes for each stage of polarized beam acceleration are shown in Fig. 1

2 Trolarized lon Source

A state-of-the-art polarized H™ ion source should be acquired and installed at DESY. This might
be either an atomic beam source (ADS), or an optically pumped polarized iom source [OPPIS).
Bolle Lypees ol sourees hovve moade tremendons progress in the recent years; the best ABRS at INR
{(Moscow) has now achieved a current of | mA in pulsed operation [2], while the best OPPLS
at TRIUMT (shown in Tig. 2) has recently obtained H o ecwrrent of 1.6 mA in DO mode will
the heam emittance of 27 mmemrad (3], The source performance together with accumulation
efficiency will be crucial issues for attaining a high intensity polarvized proton beam al 820
GeVie, Hecenl experimental tests al TRIUMF indicate that a 10 mA polarized H™ current
could be obtained in the pulsed mode using the OPPIS technology. Such a source would bring
the polarized beam intensity in HERA close 1o the intensity of unpolarized beam.

3 Polarized beam acceleration

Various methods would be used in HERA in order to preserve the beam polarization during the
acceleration, but the bizzest problems arize in the %20 GeVjc HERA ring,

Aceelerating polarized protons in HERA is difficult not only because of the very strong
depolarizing resonances that oecur during the acceleration. but also because of the requitement
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of a several hours polarization life time at the top energy in order to be useful for the experiments.
Four Siberian snakes could be installed in each of the existing long steaizht sections. However,
carlier studics by the DESY Polarization team have shown that the vertical orbit bumps aroingd
the interaction regions in IIERA would nterfere with any standard Sibwrian snake confipuration,
A selution to this problem was found, which would require four additional snakes to make |he
HERA ring “flat™ for the spin motion. We called these snakes “flattening snakes” to emphasize
their purpose of making the vertically bending beam lines near the interaction regions spin
transparent.,

Hven after “flattening” the HERA lattice the spin perturbation remains very shrong and
four suakes in IIERA wonld net provide adeguate spin stability during the polarized beam
acceleration. To reduee the strength of the spin perturbations we consider various correption
lwwhinicues that could reduce the rms orbit error to perhaps (L2 mon amd Lthe emiltance of
the polarized beam fo perhaps Ba min mvad, One could also consider installing additional fony
It ;II]H-F G Ly e 3 snakes into each ht?nding arc. Both r:]‘lllmll:-‘- are now nnsder carelul Elrl?l.l}-‘t-ii:.‘j |;|~.-'-'1|1r_'|'
various spin tracking techniques developed by the SPIN Collaboration and DESY DPolarization
L.

References

(1] BPIN Collaboration, *Acecleration of Polurized Prolons to 820 GeV/e at HERA” University
al Michigan Report UM-HE 96-20, November 1996,

21 AS. Delov et al.. Proe. Gth Int, Conl. on lon Sources (Whistler): Rev. Sei Instrum. 87, 1203
[RRILTAY

3] AN, Zelenski et al. Proe. of PACYT (Vancouver): Rev. Sci. Instrum, 67, 1359 {1996).

272



273

g66| 290130 L1
ADUE Y YA

WARD 0%
ValLid

S48 WLIR[O I~ J
aFEUs Fudslle[d-s] @
oyeloy urdz-dE 4
9YUUE UILISQIS—S5 mm

| YASD 028, )
| VHIAH L S

!
i .1....9_ __
— i
w3 _— ____ 8 ____

SINEIHG LS A j
b ._\\ !
=3

LIVYEQ | N



274

O
1ouiew Fuipuag

ISZIUOT BN

same[d uonoapga(]
12ZIeINaU Q3] pazie[od
IDZIuor o

plousjos sunaonpuooiadng
IdZIjennau gy

20IN0S UOIRUISE[] ~

— ol efi = vy S I~ oo o

HOLDANNI dNIB

)
©

® O OO

(Arsueur pazirejodun [enba pnom)
arqrssod 2q jyBrwr ajer Z| ¢7'( 18 sespnd oosti g Ul YW O
Q0UBYIIS PRIW-UIW L7 A 1UaLmd _H O ndino vy 9|
A AEANI-DANTEL
321m0S woy pazriejoq padung-AfieondQ



