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THE TNA BOMB DETECTOR

Will the thermal neutron activation (TNA) bomb de-
tection method bomb out? No! say the commercial purvéy—
ors of TNA machines, which are even now being installed
in selected éirports in the USA and abroad. Yes! say
certain consultants to the Federal Aviation Administra-
tion, the technique is too slow, too costly and too
lacking in sehsitivity, Recent trial runs seem to sup-
port both views. Conflicting results seem not unusual
to persons working in applied science but are discon-
certing to the lay public. Not to mention lawmakers in
the USA who have watched the FAA. spend some $45 nfilliont
over the past ten years for development of TNA and
other technology. Readers of THIé JOURNAL are certainly
as competent as any to analyze the situation concerning
NAA applicafions to security in aviation, so let's look
at the problem.
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LYON: THE TNA BOMB DETECTOR

Many old tlmers' can remember the exc1tement of NAA
appllcatlons ‘that was’ generated some 30 or so ‘years
ago. The AEC's DlVlSlon of Isotope Develonment {DID)
was strongly pushing ‘all kinds of uses for radio-
elements and NAA. At that time suggestlons were made as
to how NAA could be used to trace the source of explo-
siVes.(usually’dynamite) used in airplane and other
bomblngs. 'The idea of" addlng a trace element (differ-
ent. for each manufacturer) was brought up, but since
the ‘same idea had been brozched for practically every
other itém that mlght be used in- a criminal act1v1ty—
paper, ink, lead for bullets, powder used in ammuni-
tion, etc.) - the procedure died aborning.

In the '80's, and now the '90%s, the problem becomes
even more difficult. So called plastic explosives seem
to be the main weapon used by’ terrorists in bombings.
Commoniy used explosives are RDX and PETN, both organ-
ic compounds containing nitrate. It is nitrogen that
the TNA method attempts to measure.

The TNA detector is used to search for bomb material
in baggage. The machlne contalns a 252Cf source and an
array of detectors. Baggage is passed in front of the
neutron source where nltrogen is activated and an array
of 80 NaI deteotore look for the 10.8 MeV y-ray indica-
tive of nitrogen.. Initial requirement was thet the
machine detect bombs of at least 2.5 pounds (1.13 kg).
A secondary inspection, X-ray Enhanced Neutron Inter-
rogation (XENA) has been ordered by FAA to be a part of
the TNA system. XENA superimposes an X-ray image over
the TNA one and looks for additional parts such as bat-
teries-and detonaters. About 10 bags per minute can be
examined. At the sensitivity setting outlined above the
machine has a 95% success rate. What this means in the
real world of baggage testing was stated in a letter to
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