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The 88-Inch Cyclotron offers several
beamlines on which users can set up test
chambers. A joint project involving
Aerospace Corporation and LBL is now
installing a large vacuum chamber, which
will be available to other industrial users.

During FY 93, the cyclotron ran for
4360 hours. Of these, 670 hours or 15% of
the time was dedicated to space applica-
tions. Forty-four scientists from nine

companies took part in the applied stud-
ies.

Beam time for industrial users is pro-
vided on a cost-recovery basis. FY 94
rates are $616 per hour for users working
on federal contracts and $743 per hour for
other users. Tune-up time is charged at
the same rates as beam time. For a stan-

dard cocktail run, tune-up typically takes
2-4 hours.

The 88-Inch Cyclotron runs seven days a
week year-round except during three-
week maintenance periods in summer and
winter. Scheduling is set three times a
year in conjunction with the nuclear
science scheduling period.

For further information, contact:

Dr. Peggy McMahan
Research Coordinator,
88-Inch Cyclotron
MS-88
1 Cyclotron Rd.
Berkeley, CA 94720

(510) 486-5980
FAX: (510) 486-7983
E-Mail: MCMAHANG@Ibl.gov
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LBL to San Francisco airport: 25 miles
Driving time: 45-60 minutes

LBL kto Oakland airport:’1f6.5 miles
Driving time: 35 minutes

a]n o ‘IBERKELEY
<
[oa]
i Lawrence
= Berkeley
i Laboratory
Marriott ®
Inn UNIVERS|
' ___>_.L_.-—-—-.
Berkeley
House =
&
o =
= Z
2 = Claremont
& 2 Hotel
e .
h—"z| ¢
Sl =
Holiday | 50
] BTG
® Days
Inn
~— To San Francisco )} OAKLAND

5]

PUB-740
February 1994

Lawrence Berkeley Laboratory is an
equal opportunity employer.

This work was supported by the U.S. Department of
Energy under Contract No. DE-AC03-765F00098.

Printed on recycled paper.

Lawrence
Berkeley
Laboratory

The
88-Inch
Cyclotron

A National User Facil

supported by the
United States

Department of Ener

w

BpLE

JeJdqLl 05

L

.

218 N2ULD
10N s@0d

\

\

y343d

| Ad0D 30N3

|

1 Ado?d

@b L-and



The 88-Inch Cyclotron
is a versatile, reliable
accelerator of ion
beams as light as
hydrogen and as heavy
as uranium. Located at
Lawrence Berkeley
Laboratory (LBL) in
the hills above the
University of Califor-
nia, the facility has
been serving research-
ers from LBL, other
national laboratories,
universities, and
foreign institutions since 1962. Although
its primary mission is to support basic
research in nuclear physics and nuclear
chemistry, its beams are used by the U.S.
aerospace industry for testing computer
chips, calibrating instruments for satellites,
and testing charge-coupled devices.

The central component of the facility is a
sector-focused, variable-energy cyclotron
fed by two electron cyclotron resonance
(ECR) high-charge-state ion sources—the
LBL ECR and the Advanced ECR. This

combination pro-
duces heavy-ion
beams from helium
to neon with ener-
gies up to 32 MeV/
nucleon. For
heavier ions, the
maximum energy
per nucleon de-
creases with in-
creasing mass.

Typical examples
are:
Ion Maximum Energy
(MeV/nucleon)
Argon 23
Krypton 14
Xenon 8
Bismuth 5

Most metallic ions and all gaseous ions
between these examples have been acceler-
ated. The few ions that have not been
accelerated can be developed as needed.
The facility produces beams of light ions—
p, d, *He, and “He—with total energies of
up to 55, 65, 135, and 130 MeV, respec-
tively. Polarized beams at intensities of up
to 0.5 microampere are also available.

Combined with either ECR source, the
88-Inch Cyclotron can run ion “cock-
tails”—mixtures of ions with near-identi-
cal charge-to-mass ratios. This capability
is especially useful for radiation-effects
testing. Because the cyclotron itself acts as
a mass analyzer to separate the ions,
operators can switch from one ion to
another simply by turning a dial. Asa
result, changing the ionization delivered to
a component under test is easily done in a

matter of minutes, thereby increasing
efficiency and saving money for the user.

The following tables list the components
of two typical cocktails in common use for
radiation-effects testing, with the corre-
sponding linear energy transfer (LET)
values and ranges in silicon.

Low-Energy Cocktail

Ion  Energy LET Range
(MeV) (MeV/mg/cm?) (L)
12N 67 3.0 68
SN 90 5.6 53
e 180 15.0 48
P@oit 266 27 .4 45
REurEy = 995 30.3 45
8Kt 378 40.9 47
1BoXer | | 603 68.9 50

High-Energy Cocktail

Ion  Energy LET Range
(MeV) (MeV/mg/em?) (W
ihles 130 0.055 5.66
AN 455 0.682 1.63
ZiNe 1 650 1.403 1:15
BArE - 1170 4.586 0.67






