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Objectives:

* Develop a gaseous target for the
production of PET radioisotopes from an
isotopic source of 14.7 MeV D-3He fusion
protons

Concept:

* Multiple pressurized gas targets surround an isotropic source of 14.7 MeV

protons

« D-3He fusion produced by an Inertial Electrostatic Confinement (IEC) device
* A low atomic number metal used to separate the gas from vacuum

Activation Simulation:
MCNPX 2.5.0 Results for 1C
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Proton spectrum entering
the gas (after Ti foil) and
exiting the gas (after Ti
and gas) for baseline case
of 0.5 mm Ti foil, 4 atm of
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Confinement (IEC) fusion device

« Determine required D-3He fusion rates

14.7 MeV
fusion proton
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Optimization of foil thickness and gas
pressure / target depth

for medically usable quantities of 1'C sealed box

. — At M is Multiplication factor, A is activity [Bq]
14Nltrogen A(t) — ([\/i e S) . (1 — e ) S is assumed isotropic source strength [p/s]
A is the decay constant [sec], t is time [sec]
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Multiplication factor, M, versus Ti foil
thickness with the pressure held at 4
atm and target depth at 77.5 mm

Multiplication factor, M, versus
pressure with Ti foil thickness held at
0.5 mm and target depth at 77.5 mm

 PET Is a current medical technique
used to Image abnormalities and
dynamic processes inside the body

99.8% beta+ decay device

» Shorter half-life isotopes reduce the

Proof of Concept:

Mechanical Strength:

11C Activity at Various Fusion Rates and
Optimized Ti Foil and Gas Pressure
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had a calculated safety factor of 2

« Small prototype tested to 7 atm

« A D-3He fusion rate of approximate
1 x 1072 p/s would activate1 mCi of 11C




