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Medium-energy cyclotrons with variable-beam types and energies such as the Davis accelerator

and the one in Japan at Chiba are powerful agents for producing radioisotopes. External beam

current of up to 40U amperes are available at Crocker Nuclear Laboratory with protons, deuterons,

and alpha particle energies up to 65, 45 and 90 MeV respectively.
I shall discuss the production of I-123 in some detail because of the interest in it from

the point of view of nuclear medicine and also to give you an idea of the process needed to

produce about 10 curies annually with irradiations twice a week.

Figure I shows the excitation functions for the pertinent nuclear reactions producing
Xe. Fortunately both l24Xe and 126Xe are stable so that 125Xe is the only contaminant.
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The relative level of this contaminant versus proton energy will be discussed. Xe is
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produced by the 1 7l(p,Sn) reaction and decays with a 2.1-hour half-life to 1-123. The produc-

tion process including targetry, collection of the Xe-123, and labelling of 1-123 on several
molecules will be presented.

Another radioisotope of considerable current interest is T1-201. At Crocker Nuclear
Laboratory we are presently producing it weekly for myocardial investigation. Again before
prbceeding with the production, accurate excitation functions were measured for the Pb-201

200 202m, 4

. 203 204m
parent and the concommitant nuclear reactions that produce Pb, Pb, Pb and Pb in

the natural thallium target. 201Pb(9.4h, EC)—9-201T1. The thin target yields are shown in

figure 2.
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Because of production of OOPb it is necessary to keep the :cyclotron energy on target below

: 203 201 .
29 MeV if one uses the T1(p,3n) 0 Pb reaction. Recent measurements at Crocker Nuclear

2 2 . .
Laboratory show that the 05Tl(p,Sn) Ole reaction may also be a practical one with greater

yield than the (p,3n) reaction if a 99.5% pure 205Tl target is used. Slides will be presented

showing the results of this investigation.

Positron emitters are becoming increasingly useful for biological and medical purposes.

In the latter case tomographic scanning is an attractive technique. 5SCo is being produced

by our laboratory particularly as a label for bleomycin. 55Co is a promising replacement for

57 . R . s s . . : X
Cobleomycin (a known tumor-seeking agent) because its radiations have superior imaging

qualities and the half life is much shorter, 17.%h, instead.of 271d. 13N as N N gas,
13NH4, or 13NO2 is also being increasingly utilized at Crocker Nuclear Laboratory. Application

to denitrification processes in lake beds and inhalation of NO2 will be discussed.

Also to be mentioned briefly is the production of isotopes of possible future interest

52M 101m 77 18

such as n, Rh, Br and = F.
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bata to be measured

Importont parameters

(1) Reflcction of 10eV - 100keV:

hydrogen and helium

reflection coefficient
energy and angular
distributions

charge state
excitation state

angle of incidence
surface structure

{2) accommedation of leV - lDOch
hydrogan atoms

accomodation
coe{ficient

(3) Trapping of 10eV ~ 100keV

hydreogen and helium

trapping coefficient

angle of incidence
temperature, dose
influence of
radiation damage

(4) Detrapping 10eV - 100keV
processes for

hydrogen and helium

detrapping
eross~-sections,
energy distribution

angle of incidence,

target temperature,

influence of radiation
damage

threshold
~ 100keV

(5 SPUtteriné by
hydrogen, helium,
(and "impurities”)

. ylelds, angular and

energy distribution of
sputtered material,
chemical composition
of sputtered material

angle of incidence
temperature fox
multi-compornent
surfaces

(6) Blistering by 1lkeV - 100keV

critical dose

energy and angular

hydrogen and helium (hydrogen) distributions of
or 3.3MeV incident particles
(helium) (simultaneous He and
H bombardment)
-

{7) Desorption by threshold cross-sections, angle of ineidence,
dions (hydrogen, - & 30keV  charge state, surface damage,
helium, impurities) excitation state, surface composition

energy distributien

(8) Desorption by threshold cross-section, surface damage,
electrons - 100keV charge state, surface composition

excitation state

(9) Desorption by 5eV - 100keV cruss-scctions, surface damage
photons charge state

(10) Chumical rcactions reaction probability energy of hydrogen atom,
of hydrogen atoms surface temperature,
and ions cffect of suvrface

contamination, flux
density of incident
particle

(11) Sccondary 10eV - 20 keV cocfficient angle of incidence,

electron cmission
duc to ions and
electrons

surface composition
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