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Motivation
Thallium is widely used in o OTIm20p02T1
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nuclear medicine. S b o o
However, little information § = 172 b,
is available in literature for § [ oaws
neutron induced reactions § Hy oo :;:;;m;ﬂ/
on Tlisotopes, with many |
discrepancies among the &
existing experimental data, i / i
especially in the energy = -

Energy (MeV)
Figurel: Existing experimental data.

Thus, the aim of the presentwork was to study the cross-section of the
(n,2n) reaction on 2%3TI, by irradiating a natural TICI pellet target with
monoenergetic neutron beam at 18.9 MeV, using the activation method. The
neutron beam was produced via the 3H(d,n)*He reaction, using a Ti-T ta'rget.

region above ~14 MeV.
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EXperi mentaIStup

Tr|t|um M

N.C.S.R. “Demokritos™.

The target and reference foil assembly was
placed at approximately 1.5 cm from the
tritium target, thus limiting the angular
acceptance to = 23.5°,where the produced
neutrons are practically isotropic and
monoenergetic.

The irradiated samples were placed ,
centered, 10cm in front of the HPGe

The experiments were conducted at the 5.5 MV Tandem accelerator of

detector, properly shielded with lead blocks, gurez:HpGe detectoliie

thus“reducing natural background noise.

80% efficiency.
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Energy Diagram of the 2*TI(n,2n)*?Tl reaction
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The experimentally '

derived spectrumof |
the irradiated foils is B
shown here. The T

energy peak of |
203T|(n,2n)202T|
react.ion resides at
439.5KeV .
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Cross Section Measurement
The cross section o of the 293TI(n,2n)?%2TI reaction was measured with
respect to the 1%Au(n,2n)®*Au and ?’Al(n,a)**Na reference reactions.

Neutron beam> Au Tl Hf Al

Satisfactory validation of the experimental
neutron flux @ by calculations with Monte

Carlo simulations applyingthe MCNP code.
Calculations by the formula :

o=—=
N,d '

N,,: the number of unstable nuclei

produced by the neutron irradiation 140E+010 1
N, : the number of target nuclei irradiated. |~ 120e+0101

cm

resulted in
[6 =1.35+0.01 barn|

Comparison of the experimentally
derived neutron flux with simulated
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Figure4: Schematic representationofthe targets

MCNP simulated Neutron flux compared

w/

the experimental calculation data
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MCNP simulation

Expermental Data 1
Experimental Data 2
Experimental Data 3
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neutron flux from MCNP code has
shown a 0.01% deviation.
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Theoretical Calculations - Empire Code
» The best agreement between theoretical calculations with the

Empire code and experimental data was achieved with :

» Optical Model : O.Bersillon, 1975
» Empire-specific level densities.
» Enabled MSD.

B57](n 20 271 & 2°Ti(n 302 I

» Enabled MSC.
» PCROSS=15
» Disabled Direct input
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Figure6: BExisting experimental data (since 1970), this

work and Empire code theoretical calculations.

In addition, these parameters
describe well the

205T'|(n,2n)2%4T | reaction, thus
confirming their suitability.
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Figure7:Existing experimental dataand
theoretical calculations ®




