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Abstract

During the internship at the Australian Nuclear Science and Technology
Organisation (ANSTO), the primary learning objectives were centered around
acquiring expertise in the construction and human resource planning of cold neutron
triple-axis spectrometers. ANSTO, established in 1987, has been recognized as
Australia's center of excellence for the application of nuclear science and
technology research. The organization operates two nuclear reactors, including the
OPAL, a 20MW open pool research reactor that provides services ranging from
academic research to industrial applications.

The focus was placed on the exchange of design and construction experiences
concerning the SIKA cold neutron triple-axis spectrometer, a facility designed for
the neutron beam, enabling the measurement of collective atomic movements and
magnetic moments in samples. The SIKA instrument consists of primary and
secondary spectrometers and a sample positioning setup, with its design and
materials being selected based on the requirements of the instrument scientists. It
was learned through the internship that the establishment of neutron science stations
is a multifaceted endeavor, demanding not only interdisciplinary knowledge but also
the collaborative efforts of teams to accomplish construction and operational tasks.

From the technical vantage point, the SIKA instrument's design was seen to
embody numerous pivotal considerations in neutron scattering experiment design.
The primary spectrometer is required to control the neutron beam's incident
direction and energy with precision, whereas the secondary spectrometer is tasked
with the accurate detection and analysis of neutrons that are reflected or scattered
from the sample. The design and application of the neutron beam necessitate a
profound understanding of material characteristics, such as the absorption and
scattering of neutrons, essential for the precision of experimental outcomes.
Additionally, the precise engineering and physical principles must be adhered to in
the assembly and functioning of the system, which includes the meticulous
collimation and measurement of the neutron beam and the stringent management of
the experimental setting. The internship experience not only augmented professional
knowledge but also fostered a deeper appreciation for the intricate and sophisticated
design inherent in experimental physics.

Based on the internship experience, it is recommended for the institute to
strengthen international collaboration and exchange in neutron technology
development, aiming to enhance the institute's research capabilities and
infrastructure. The focus should be on talent development, including the
establishment of workshops related to neutron science, providing practical

operational experience, and technical exchange for ongoing operations and
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maintenance. Additionally, the institute should consider fostering academic and
technical cooperation through international collaborative projects and professional
symposia, thereby improving its visibility and influence in the international nuclear

science field.
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