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California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
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The Cro1ker Labor':l.tory 60". Cyclotron of the tlnlv·~rsity of S'lltfornh ts 
.. 

at present capable of consistently producing ion .be9.ms witb the following 

specifi:)a tlons1 

.Ion Energy (Hevl Intons~ty ~~) 

. (H)~ 12 50 ( deflac ted) 

n-t-
2 24 90 It 

Het+ 
('I 

I 48 50 II 
'\__,...., 

c-t6 > 100 .1 (intern~l) 
.0001 (deflected) 

-+6 
(internal) l\4 

II I .1 
-t-9 

Ne20 " .01 II 

:t6 
o.i.6 

·II .1 " 
Tho '.lida rlingo of us~fulnesa of this cyclotron is the result of continued 

development of the unit since it was nade operr1 ti ve in 1939, under the direotio!l 

of Prof, E. 0. La .... rence. This usefulness ex:tends into many researJh fieldn 

including basic physics research into particle mechanics~). nuclear chemistry 

research in the isotope studies of sub and transur~~:ifementa, biological :•search 

involving tracer 'stu:iies in animals and humans, neut~on and ionizing particle 

irradiation effe~ts on animals and cells, the physba.l chemical effeJts of ionizing 

irradiation or organic materials and the oh'inge in the physiolil, property of 
J•t 

materials after irradiation. 
. .~~ • .... 
~. ;. 

Operation of the cyclotron has been continaous over thll< past 3ixteen years 

with the eX:Hption of thrse major shutdown periods. Bach of the shut·io~o~ns were 

planned to ext9nd tha usefuln~ss of the cyclotron in tho re~e~rch fields mentioned 

above. The first such period extended from July 1944 to February 1945, the seao·nd 
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from· April to November 1949, the third and o~rent one from April to August 1954. 

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

developmental periods, are listed below: 

Ion Energz (Mev) Intensiti val 
1944 (H)1 8 100 

Dt 16 300 

· He+t J2 <1 

1946 Hr 9 50 -
+ 02 18 50 

HeM" 36 3-5 

!24.2. Hi 10 35 

n+ 2 20 50~75 

HJ*+ 40 25 

l222. + H2 . 12 60 

n-t-
2 24 90-100 

He+-+ 48 50-75 

The later shutdown period incorporated changes in the maenetic field shape 

with increased oscillator fre1uenoy range to permit acceleration of the Oi~ ion and 

other ions not previously posaible. During 'the test period subsequont to the 

shutdown, settings of the:field and frequency were made corresponding to 50 and 

52 Mev Ha++- particles. A gratifying amount of external beam ws recorded (50 _?A 

at 50 Mev) which Allowed the photograph in Figure 1 to be rM.de. This represents 

the olroulating beam envelope within the deea from 15" to 25~·11 • The horizontal 

rM.rking to the right is a oross-sectLon of the beam after deflection. Photogrt~.pha 

of this type for the 52 Mev (Sju1) partlcles indicated that the "vallable dee ·voltage 

was lea8 than threshold requirements for full aoaeleratlon, 

Development of basic units required for efficient operation h~we parallelAd 

the shutdown oha'nges. These included ion source research, deflocting mechanism 

developrnE.!nt, improvement of doe "feeler'' geometry, beam recording ctevico::~, oscillator 
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stabilizing units, methods for bombarding targets, the removai of the beam f~om 

the magnetic fleld.and many others. 

It is possible at present to utilize the various ions at different locations 

along their trajectory. Internal· bombardments at intensities of 200 fA can be nade 

of r~lativel~ thin f'ons; bombardments at the external location oan be made on 

powdered, liquid, gaseous and solid materials; soatt$ring work oan be performed at 

a distance of 21 1 from the machine with the aid of strong fooussing equipment; 

fast neutron irradiations (6-7 Mev average energy) oan be made .at various locations. 

·A .recent development has been to pennit bombardments at a location within the vacuum 

.chamber about 1 foot from the deflector channel termination. At. this point, beams 

~f 215 pa/crr?- have been utilized for rare material bombardments. A considerable 

numbel" of engineering problems had to he overcome before such work could proceed. 
' ' . 
Much'uorthwhile research has been a.ccorr.plished by users of this oyoiotron. 

Included among these are the production of sufficient amounts of plutonium for. the 

original study of its chemica], and physical propertiosJ the discovery of elements 

85, 93, 94, 96, 97 and 98J the original production ofsome 150 radioisotopes; neutron 

therapy of advanced states of human cancer; the principal production of radio-

phosphorus for the treatment of the leukemias and polycythemia vera; radio-iodine 

production for the clinical treatment of hypt)rthyroidism in man; t~e acceleration 

of the first useable quantities of i6ns heavier than helium;·a large amount of 

research in physics, chorni2try, biology and medicine as published in the various 

journals, 

The perform3nce of this cyclotron is a credit to a number of persona who 

have been staff members over the sixtean·yea.r span. Dr. J. G. Hamilton, director 

of Cro~ker Laboratory since 1948, has been associated with the 60'' Cyclotron since 

1939; the author a member of the staff since 1943. The 60 11 Cyclotron 3taff 

members assisting ln the. planning~ design and execution of the 

last ·expansio~ program include W. Fl. Jones, C. A. Corum, K. D. Jenkins and 
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an opera t lons orow of tan mamhers. These efforts, augmenting othars preceding 

·them, have led to an open ting effici•:mcy of 80 to 85 per cent of available time. 

This worl<. \Vas done under L:h<.~ auspices of the U. S. Atomic Ell':.>rgy Commission. 

'. 
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