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Desired Characteristics for PR [Pathway Analysis Approach) MAUA Approach
Assessment t Methodology PREPP Markov TOPS MAUA INPRO
Clear definition of threat and threat
characteristics

A

Ability to perform sensitivity . N ~
Fay s pay Q iy
analysis of metrics

Ability to perform sensitivity

analysis of different design options
Consideration of both proliferation
and physical protection

Ability to compare different design
options

Ability to identify the vulnerable
system elements

Provicie a quantitative result

Provide an uncertainty level for the
result
Attributes (especially, physical

attributes of muasures) are not
redundant

At unclear or possible
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Date: Dec.1, 2008 —
Feb.27, 2009

To JAEA, Tokai

Intern: Ismailov Kairat,

Doctoral course 15t year

student of Department

of Nuclear Engineering

This is my second internship in JAEA.
First one was on my Master course two
years ago. That time I visited main
installations of J-PARC such as Linac, 3
GeV and 50 GeV Synchrotrons. It was very
impressive for me to see such advanced high
technological facilities built in harmony
with surrounding nature of wood and ocean

Fig.1 View of J-PARC

This time, in Transmutation Section of
J-PARC, I performed comparative study of
TARC (Transmutation of Adiabatic Reson-
ance Crossing) experimental benchmark-
ing with theoretical analyses by PHITS and
MCNPX codes. The TARC experiment with
lead spallation target was conducted at
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Fig.2 TARC lead block, transverse view
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CERN (Fig.2).

The main goal of TARC is to test a new
idea relying on the properties of spallation
neutrons diffusing in lead, the use of Adia-
batic Resonance Crossing for transmutation,
to destroy efficiently Long-Lived Fission
Fragments.

Neutron fluencies [dF/(AE/E)] (n/cm?2/10°
protons) (Fig.3) and integral fluencies
[dF/dE] (n/cm2/eV/10° protons) inside spal-
lation thick lead target at different positions
with Vitamin-J energy structure for 1.75
GeV and 2.75 GeV incident protons have
been calculated. Overall trends of spectra
agree fairly well with experiment except
some discrepancies in soft part of spectra
caused by simplification of target geometry
and absence of cross-section libraries for
some impurity elements.

Both PHITS and MCNPX calculated
spectra have the same shapes and values
in energy region below 20 MeV. As for high
energy region there is different fluence
behavior since different models are im-
plemented in codes and this issue is the
topic for further more detailed investiga-
tion.
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Fig.3 Energy dependence of neutron fluencies
for 1.75 GeV proton energy at hole 10 (z=+
7.5cm)

Neutron capture rates by 99Tc (Fig.4), 1291
and 27T samples inserted into lead target at
different positions for 2.75 GeV kinetic pro-
tons have been obtained by MCNPX code
and compared with experimental data. The
discrepancy is observed in the region close to
the neutron cascade centre caused by
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unaccounted self-shielding effect that can
be considered by more precise geometry
modeling of samples capsule.
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Fig.4 Transmutation rate of 99Tc versus the
distance to neutron cascade center (x=0, y=0,
z=-5cm)

Energy-time correlation E(t) in slow-
ing-down time lead spectrometer has been
analyzed. Total and main resonance capture
rates of natural Ta, Au, Ag, In, Mn and Tc
with proton beam energy of 2.75 GeV have
been estimated. It was found out that
MCNPX calculated capture resonances time
spectra were shifted to less times region by
factor of 1.1 in comparison to experimental
data.

I think that during internship period I
have got very wvaluable experience and
knowledge that will help me in my following
scientific investigations and doctor thesis
performance. Also I am very thankful to
the staff of the Transmutation Section for
help and support in research and everyday
life.
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