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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness 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 its 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 the Regents of the University of
California. The views and opinions of authors expressed herein do not nccessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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The Crozker Laboratory 60" Cyvelotron of the Univarsity of Cﬁllfonhiuhis

at present capable of oconsistently producing ion .beams with the following

’ 5pedif1§ationsx - _ o . - o

Ion ' Energy (Mev); L Intensity'gga)
wmy 12 50 (deflected)
D3~ B 24 .‘ . 90 "
et e os0
cte >100 .1 (internal)

_ ~ .0001 (deflected)
+6 | -
M _ "o .1 (internal)
W2
‘54{2 " o d oo

" Tho wide range of usefulness of this oyclotron is the result of continued

- development of the unlt since it was made operative in 1939, under'thé_direotiop

‘of Prof. E. 0. Lawrence. This usefulness extends into man& researzh fields

including basic physios'researoh'into partisle meohaniosagnuolear chemistry

£ _
' %géfements, biologieal regearch
involving tracer ‘stuiies in animals and humans, neutron and ionizing pdrtiola‘.

irradiation effects on animals and cells, the physisal chemical effezts of iohizing

irradiation of organic materials and the change in the physical propefty of
' _ : P
materials aftsr {rradiation. ., ¥

-

oy o :
Operation of the cyolotron has been continuous over the: past sixteen years

with the exzaption of thrse major shutdown periods, Zach of the shutdowns were :
planned to extand tha usefulness of the cyclotron in the research flelds mentioned

above, The first such ﬁeriod extended from July 1944 to February 1945, the second
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from April to November 1949, the third and current one from April to August 1954.

The variations in beam specifications as a result of the shutdown, and intermediate

M'deyelopmantal periods, are listed below:

Ion : Enengy (Mev) : | Intensity gua).
1944 ‘(H)}'v | 8 | ' 100
by | 16 B 300
He't 32 o«
1946 HY N 9 - | 50
o s A 50
Cpet 3% | 3
1949 Hy , 10 | 35
| Dy 20 | 50-75
He 40 o 25
1955 HY 12 60
‘ b 24 . 90-100
He"™ | 48 50-75

The later shutdown period inoorporatéd changes in the magnstic field shape
with inoyeased oscillator frequenoy range to permit acceleration of the d{g jon and
other ions not previously poséible. During the test periocd subsequent to the
shutdown, settings of the field and frgquency were made ocorresponding to 50 and
52 Mev Hé+*'partioles. A gratifying amount of external bean Qas recordad (50/pa
at 50 Mev) which dllowed the photograph in Figure 1 to be made. This represents
the oirculating beam envelope within the dees from 15" to 25%". The horizontal
marking to the right is a ocross-section of the beam after deflection, Photopgrapha
of thig type for the 52 Mev»(Qpa) particles indicated that the avallable dee voltage
wag less than threshold requirements for full acaeleratlon.

Development of basic units required for efficient operation have paralleled

.the shutdown changes. These inoluded lon source research, deflecting mechanigm

development, impfovement of dee M"feeler" geometry, beam recording devioces, osoillator
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stabilizing units, methods for bombarding targets, the removal of the beam from

the magnetio field and many others,

It is possible at present to utilize the varlous lons at different locations ;

along their trajectory. Internal-bombardments at’intensities of 2oo‘Pa can be made

. of relatively thin foils, bombardments at the external locatlon gan be made on

'powdered liquid, gaseous and solid materials, scattering work can be performed at

a distance of 21! from the_m&chine with'the aid of strong foaussing equipment;

' .'faat neutron irradiations (6~7 Mev average energy) can be made .at various locations.

‘A recent dévelopmeht has been to permit bombardments at a location within the vacuum

\

chamber about 1 foot from the deflector channel termination. At this point, beams
“of 215 P&/cmz have been utilized for rare materiél bombardments; A considerable

E number of enginearing problems had ‘to be overcome before such work could proceed,

Much worthwhile research has been aoconplished by users of this oyclotron.
Included among these are the production of aufficient amounts of plutonium for the

origiﬂai study of 1its chemical and physical propertieé; the discovery of elements

_ 85; 93, 9, 96 97 and 98; the original production of some 150 radioisotopes; neutron

therapy of advanced states of human canoer, the principal production of radio- -

‘phosphorus for the tre&tment of the leukemias and polycythemia vera, radio-iodine
‘ production for the clinical treatment of hyperthyroiiism in man; the acceleration

~of the firét useable quantities of ions heavier than:helium;'a-large amount of

research in physios, chemistry, biology and‘medioine as published in the various
journals, | |
Thé performance of this cyclotron is a credit to a number of persons who

have been staff members over the sixteen year span. Dr. J. G. Hamilton, director

" of Crozker Laboratory since 1948, has been associated with ﬁhe 60" Cvclotron aince

'1939; the author a membsr of the staff since 1943. Tha 60" Cyslotron staff

membors assisting in the. planning, design and execution of the

last "expanslon program include W, B. Jones, C. A. Corum, K, D. Jenkins and
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an operatlons orew of ten members, Thesa efforts, augmenting others preceding
"them, have led to an operating efficisncy of 80 to 85 per cent of avallabls time.

‘This work was done under the auspices of the U. 5. Atomic Energy Comrnission.








