¢ Brookhaven

National Laboratory
BNL-104742-2014-TECH
AGS/AD/Tech Note No. 326;BNL-104742-2014-IR

AN ALTERNATIVE TO H- INJECTIONS

K. Prelec

August 1989

Collider Accelerator Department
Brookhaven National Laboratory

U.S. Department of Energy
USDOE Office of Science (SC)

Notice: This technical note has been authored by employees of Brookhaven Science Associates, LLC under
Contract No.DE-AC02-76CH00016 with the U.S. Department of Energy. The publisher by accepting the technical
note for publication acknowledges that the United States Government retains a non-exclusive, paid-up, irrevocable,
world-wide license to publish or reproduce the published form of this technical note, or allow others to do so, for
United States Government purposes.



DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any
agency thereof, nor any of their employees, nor any of their contractors,
subcontractors, or their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or any
third party’s use or the results of such use of any information, apparatus, product,
or process disclosed, or represents that its use would not infringe privately owned
rights. Reference herein to any specific commercial product, process, or service
by trade name, trademark, manufacturer, or otherwise, does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United
States Government or any agency thereof or its contractors or subcontractors.
The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.



Accelerator Division
Alternating Gradient Synchrotron Department
BROOKHAVEN NATIONAL LABORATORY

Associated Universities, Inc.
Upton, New York 11973

Accelerator Division
Technical Note

AGS/AD/Tech, Note No. 326

>
AN ALTERNATIVE TO H- INJECTION
K. Prelec

August 11, 1989

In 1986, a committee considered the replacement of the BNL Tandem
Van de Graaff with an EBIS, an RFQ, and a 20 MV linac to serve as
Booster injector. The latter machines would be placed close to the
Booster, eliminating in this way the long heavy ion transfer line, and
reducing the manpower and operating costs. A similar injector can be
envisaged for injection of positive polarized particles directly into
the Booster, bypassing the 200 MeV Linac.

A.S. Belov, et al., have reportedl a peak 10 mA ﬁ+ current in
pulses of 50 us FWHM and 76% polarization. It is a "ground state"
atomic beam source using a pt plasma ionizer. A source with these
parameters would be a good match to the Booster injector proposed for
heavy ions.

At an energy of 20 MeV, revolution time for protons in the Booster
is
T = 3. Se
rev 3.3 1
Assuming that 15 turns can be injected into the Booster accept-
ance, the injection time would be

T, . = 50 us.
inj

An average beam current of 8 mA of polarized protons (to allow for
the shape of the pulse) corresponds to

Nb = 2.5 x 1012 PPD,

which is very close to the Booster space charge limit at 20 MeV.



The present scheme of injection from the Booster into the AGS
assumes that four Booster pulses would be injected each acceleration
cycle of the AGS. Therefore, the AGS intensity at injection could

0l3

approach 1 particles per pulse, depending mostly on losses during

Booster injection, capture, and acceleration.

In principle, the same RFQ and 20 MV linac could serve both for
acceleration of polarized particles (protons and deuterons) and for
acceleration of highly stripped heavy ions from an EBIS. In addition
to the advantage of having all ion sources (except the H™ source for
the proton acceleration) situated in the same location, with a short
injection line, it would also be less costly to operate a short, 20 MV
linac instead of the existing 200 MeV machine.
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