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Giant Dipole Resonance Response Relevance
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Nuclear Reactors
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o Radiotherapy involving photon doses has potential to produce

neutrons in patients bodies, understanding this neutron production
rate is key to patient safety.



Medical Physics A [ TEocas Db

400 (g,X) ENDF
f  (g.Xn) T.Kawano+

5 i
E 300 I § %
= It
g B
154
“ 3
e 3 II
&) % 3

100 1 4 L

": IIII;;!! .
X 3 EXEEnE ey
of = e —F I
O i

9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Photon Energy [MeV]

o Radiotherapy involving photon doses has potential to produce
neutrons in patients bodies, understanding this neutron production

rate is key to patient safety.
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Discrepancies & Detection Difficulties
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Photoactivation Plan of Action - Part 1

o If we know the target atoms in our samples, the absolute photon fluence, and number of activated

atoms, we can calculate photoneutron cross sections!
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What isotope should we use?
o Reaction products are unstable nuclei with well-understood decays of characteristic y-rays.

o Preferably monoisotopic (no random byproducts to sift through)




Photoactivation Plan of Action - Part 11
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o The prominent y-ray decays of '®*Er and '°’Er are differentiable (10 keV from peak center at most)

o 1Tm and '*’"Tm have opportune half-lives, about 90 and 9 days respectively.




Photoactivation Plan of Action - Part III
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o The important decays of '®*Tm
and '”Tm both involve electron
capture, with the first including
positron emission.

o The resulting nuclides have
stable ground states, so only
their excited state populations
primarily contribute to the
recorded y spectrum.
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168Tm 198-keV y-decay peak
167Tm 208-keV y-decay peak
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19Tm target spectrum, irradiated at 18-MeV endpoint-energy y-rays. Prominent 198-keV and 208-keV
decay channel peaks from 'Tm(y,1n)!**Tm and '®Tm(y,2n)'*"Tm, respectively.
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The differential cross section for the creation of a Bremsstrahlung with an energy Ey in a thin target,
assuming incident electron with total energy E  (our endpoint energy).
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Bonus Slide 3: Extra Cross Sections
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