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MARCH 1960
Fallout:One of SeveralSources
of Radiation Exposure to the
Total Population
CharlesL. Dunham

At the recent fallout hearings held by the
Joint Committee on Atomic Energy Spe
cial Subcommittee under the chairman
ship ofMr. Chet Holifield, a panel of cx
pelts convenedto make predictionson the
exposureswhichwouldresultfromilillout
from all weapon testing to date and also
to estimate the @Â°Sraccumulation in soil
and in humans.

Thereisgoodevidencenowthatdebris
introducedintotheupperstratopsherejust
north ofthe equator, at say 10Â°North, has
a half-residence time in the stratosphere

ing annual costs of our defense effort is
some 1,400accidentaldeaths in our armed
forcesandan additionalnumber of serious
injuries. For comparison, one can easily
calculate possible effects of fallout from
weapon tests to date on the basis of the
quite unsubstantiated hypothesis that mdi
ation effects are directly proportional to
total dose irrespective of dose rate. This
Idid, using 10strontiumunits foraverage
body burden and 0.15 rad for total-body
exposureandcameupwiththefollowing
figure:overthenext70yearsintheU.S.,
an average of some 500 greater or lesser
tragediesper year, includinggross genetic
defectsâ€”miscarriages,etc., as well as
leukemia and bone cancer cases.

MARCH 1975
ApplIcation of Annihilation
Coincidence Detection to
Transaxial ReconstructIon
Tomography
MIchaelE.Phelps,EdwardJ.Hoffman,
NlzarA. Mullanl,
MlchelM.Ter-Pogosslan

A study was conducted to investigatethe
use ofannihilation coincidence detection
(ACD) in emission transaxial reconstruc
lion tomography.The ACD @sevaluated
in terms ofspatial resolutionand sensitivi
ty with depth, detection efficiency, effect
ofpulse-height analysison resolution and
efficiency,correction for attenuation, and

MARCH 1990
Insider
MIchael E. Phelps

â€œExcitingtimesâ€•is how Michael Phelps
described the early daysofPET research.
Working in Micheller-PÃ´gossian'slabo
ratory, one of many that had recognized
thepotentialofpositronemittingisotopes
of natural elements, Phelps and others
developedwhat they referredto as the

cold spot contrast. A prototype positron
emission transaxial tomograph (PElT),
consisting of a hexagonal array of 24
Nal(Ti) detectors employing ACD, was
constructed.

Toevaluatethe overallresolutionand
the effectof pulse-heightanalysisof the
PElT, three capillary tubes, 2.0 mm in
diameter, were placed in an 18-cmdiame
tar cylindrical phantom filled with water.
Data were collected with the PElT using
only the photopeak and then accepting
pulses from 100keVand above. The re
constructed images contained 200,000
counts. The LSFs were constructed from
the numerical printout.

â€œleadchicken,â€•aclusterof32 Naldetec
tom positioned around the head. Later,
upon word of the development of x-ray
CT,Phelpsandothersrealizedthatapply
ing the same principle of mathematically
reconstructed tomographic images, the
lead chicken might take wing.

The â€œLeadChickenâ€•was disassem
bled, and from its parts the world's first
positron CT device wasconstructed. Out
of affection,as much as anythingelse,

The positron emission transaxial tomo
graph can be designed to utilize the radia
tion emitted by radionuclides more effi
ciently than is generally possible with SPC
systems. The prototype PETT used here
employed only the coincidence between
directly opposing pairs of detectors.
However, a much more efficient utilize
tion of the annihilation radiation is ac
complished by the use ofa multiple coin
cidencelogic. This type oflogic would in
creasethenumberofcoincidenceoutputs
from 12to 48, an increase in efficiency of
approximately a factor of 4.

Phelps named the device PElT, for
positron emission transaxial tomography.

â€œItwasmychild then, and I fussedover
it night and day, as anyone might fuss over
a child,â€•Phelps said. â€œThatwas a great
feeling.Thefeelingthatwhatweweredo
in8 was really valuable. It's a strange feel
in8now,likewatchinga child growup and
go out intothe wrld. Realizingit's not my
baby anymore?' U
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of several years and perhaps as much as
one-third of it will come down in the
southern hemisphere. Ifit is introducedin
the lowerstratosphereat the same latitude,
the half-residence time will be shorter,
perhapsonly two or three years. If the
debris is introduced in the North
TemperateZone or further north, the half
residence time appears to be on the order
of, only a year to 18months.

Oneof the readilyidentifiablerecurr




