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Polarized proton collisions in RHIC
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The polarized RHIC injector layout

Prose
2 2545
i PST 2001 mnam.:.mmm.mz

A, Zelenski
NATIONAL LABORATORY



OPPIS INJECTOR

1. Reliability.
Maintenance. Downtime. K0,

%qcku‘s,

2. Stability.
Current fluctuations, drift. hird  Somme
Sparking. \

Constant polarization.

o e UDL\'_

3. Performance.
Current 200 uA at 200 MeV. 3%“

Polarization > 75% at 200 MeV. gm«p

4. Control and monitoring. \
Polarization direction. gee

On-line polarization monitoring. %_OWP
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BNL OPPIS SODIUM JET IONIZER CELL
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SODIUM - JET IONIZER CELL
FEATURES

1. Low sodium losses for a large ( 3.0 cm ) cell
aperture diameter

2. The ionizer cell can be biased to - 32.0 kV,
for producing of a 35.0 keV H ion beam
ready for injection to RFQ

3. The H polarization is higher due to:

a). Na vapor is completely ¢ :d within 1.4 kG
ionizer magnetic field

b). Na vapor density in the Rb neutralization cell
is reduced

¢). energy separation of the ions produced outside
“the ionizer cell

d). energy for the spin-transfer collisions can be
set optimal for efficient polarization
(about 3.0 keV) transfer and ionization without
the current losses
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200 MeV POI ARIMETER(12 degree -accidental)
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Polarization (%)
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The polarized H — ion current pulse: top trace-the OPPIS
beam at 35 keV energy; bottom trace — the 200 MeV

beam current. A vertical scale is 0.2 mA/div, a horizontal
scale is 100 us/div.
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BROOKHAVEN NATIONAL LABORATORY
PROPOSAL INFORMATION QUESTONAIRE

LABORATORY DIRECTED RESEARCH AND DEVELOPMENT
PROGRAM

PRINCIPAL INVESTIGATOR : A. ZELENSKIL PHONE : 334-8387
DEPARTAMENT : CAD DATE :March 22, 2001

OTHER INVESTIGATORS: L. Alessi, M.Anerella, $.Kokhanovsk L, A Kponou,
V. LoDestro, H.Huang (BNL),

V.Klenov, V. Zoubets (INR, Moscow), V. Davydenko (BINP, MNovosibirsk) -
collaborators

TITLE OF PROPOSAL : FEASIBILITY STUDY OI A 20-50 mA

POLARIZED H™ION SOURCE FOR HIGH-ENERGY COLLIDERS

PROPOSAL TERM: OCTOBER 2001 TO: OCTORER 2003
SUMMARY OF PROPOSAL

The objective of this LDRD project is a proof of principle of a very high intensity
polarized H (D ") ion sources, based on spin-transfer collisions between atomic
hydrogen beam (ofa 1.0 -5.0 keV energy) and optically-pumped alkali —metal vapors.
The advantage of this technique is that atomic beam intensity is not space-charge
limited, therefore an atomic H beam intensity of about 500 mA equivalent current
through the polarizing cells was already demonstrated. With a 10-16 % ionization
efficiency in the sodium or rubidium ionizer ccll a polarized H- ion current of about 20-
50 mA can be achieved ( some beam losses occur in the intermediate helium gaseous
ionizer and optically pumped Rb cells). Favorable results in oblaining a high (in
excess of 80% ) nuclear polarization in the spin-transfer collisions would finally solve
the problem of a polarized beam injectors for high-energy accelerators and colliders.
The first application will be the polarized beam intensity incrcase for future polarized
RHIC luminosity upgrade and also for eRHIC proposal .
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