
With the completely automated produc-

tion analysis system, operating procedures are

simple. The operator inspects and warms

up the system in the morning, requiring

perhaps 15 or 20 min. Thereafter, the com-

puter controls all operations; the operator

needs only to maintain a supply of samples

in the magazine loader and to observe the

system as a routine precaution.

The analytical results will emerge, and

the samples will be processed in order, com-

pletely without operator interaction. Re-

search applications allow and often require
more operator interaction than routine ana-

lytical testing. We have developed software
for both classes of operation.

When only one signific

ment is present, the sensitivity and pre:

achievable with fast neutron activation analy-
sis can be predicted quite simply. Using a
small accelerator-type generator, many ele-
ments can be detected at levels of 100 ng
or less, and at a rate of about 100 samples
per 8-hr day.
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Cerium Oxygen Iron
Copper Scandium lodine
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Palladium Sodium Manganese
Phosphorus Tantalum Molybdenum
Rubidium Tungsten Nitrogen
Silicon Potassium
‘Strontium Tellurium
Vanadium Titanium
Zirconium Zine
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the achiev: ecision that is about 10%,

Longer times of neutron bombardment or

of counting, or larger sample quantities,

gencrally result in larger counts and better

precision—down to 1% in favorable case:

Absolute accuracy approaches the precis

quite closely when the system is well cali-

brated and good flux data are available.

Interference effects

Most sample materials contain more than
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The interferences are of three types:

TM Gamma rays of similar or identical

energy may be emitted by different species.

TM Compton scattering of high-energy

gammas creates a high background against

which lower energy photopeaks must be

discriminated. (Compton scattering is the

elastic scattering of photons by electrons.)

TM In the case of fast neutron activation,

two elements often can produce the iden-

tical radioisotope.

If the first type of interference is observed

with a sodium iodide detector, the use of

a solid-state detector often enables adequate

improved energy resolution to solve the prob-

lem—but at the cost of lowering counting

efficiency by a factor of 10. This transla

into an order of magnitude loss of ser

at a fixed sample throughput rate, or to a

three-fold loss of precision.
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