B2 & Source: The Straits Times, pB5
Date: 21 November 2022

National University
of Singapore

’ I = h b I bl’ = I I — = SINGAPORE V AUSTRALIA
A ‘lightbulb’ to illuminate science secrets ... ... ...
Light Source (SSLS) Synchrotron
From 2023, more Singapore scientists will get to use a high-tech research facility in Australia called the Australian Australian
Synchrotron. Shabana Begum and Lim Yong break down the nuts and bolts of the Australian Synchrotron, the Sma”gt"}h"t?;ﬁ;ng 216m Synchrotron
range of scientific discoveries it can open doors to, and how it compares with the Singapore Synchrotron Light Source. .SSLS
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HOW HIGH-TECH SYNCHROTRONS BOOST SCIENCE
Developing Covid-19 drugs

* When a hard X-ray beam is aimed
at molecules, such as copies of the
Sars-CoV-2 spike protein, the
protein’s structure is amplified.

» When scientists inject a potential

THE AUSTRALIAN SYNCHROTRON

What is it

» The stadium-like building (right) in
Clayton, Melbourne, houses a network of

tunnels inside that are connected to antiviral into a solution containing % # 2XG
numerous experiment stations. M the spike protein, they can observe ! e
« Energised electrons whizz through the Storage ring / -eh Itfhzh\?irctrsu ?rf;negeﬁ}c";%r =tapping 4 PAXLOVID
tunnels to create intense light across the =~ — Pfizers antivi Fl)d F? ovid { 450 Mm@ * ‘\BOV =
electromagnetic spectrum that reveals the [ » Pfizer's antiviral drug Paxlovid was S W v
innermost secrets of objects - from a fossil developed with the help of a !
to human tissue. Booster ring \ synchrotron.
Linear { N
What it does " accelerator [3) , \ Deep dive into volcanic eruptions
e Like a human CT (computerised century so far. A volcanologist
ﬁnis:\etcrg\:;ll ggx:{'ﬁ:ﬁi:g;‘ggg@gﬁ; 9 tomography) scan, X-ray beams from New Zealand collected
’ 6 can penetrate volcanic rock to volcanic samples and
o - reveal its components and hidden fragments to find out how
F@ — / gas molecules. the unexpected eruption
@ = Scrutinising volcanic rocks happened, with the Australian
Electrons Experiment allows scientists to look back in Synchrotron's help.

. L . Eoandines stapt?;lrllnen time and map ouF hqw avolcano * He hopes the micro clues
Microwave radiation is also pushed into erupted the way it did. gained from the research on
the accelerator, to enable the electrons e The undersea Hunga Tonga- Hunga could then be applied to
to reach 99.9997% of the speed of light. Hunga Haapai volcano (below) better monitor volcanoes in the

erupted in January, becoming the Pacific. Hunga is located in the
largest eruption of the 21st South Pacific Ocean.

Microwave radiation

Pockets of electrons are injected into
the booster ring, and their energy is
raised from 100 million volts to 3 billion
volts. The electrons reach 99.9999985%
of the speed of light.

The heavily charged electrons are
pushed into the outer storage ring.
When magnets in the ring cause electrons
to bend, the electrons release energy in
the form of light - which can be up more
than a million times brighter than the sun.

The light energy - which ranges from infrared
to visible light to X-rays - is filtered to travel

Hidden painting

throu_gh se{)atra::_e beamiines into, Individual * Art experts at Australia's National appear as dark smudges on the
experiment stations. Gallery of Victoria had a hunch that woman's left cheek.

@ Scientists carry out experiments here. ETRCVU artist Ed?ar P?Qas' Portrait » To uncover the mystery,
To study proteins and viruses, for i 3""3“ (be Ct’g €] t)tWESk powerful X-ray beams were fired
instance, a station with an X-ray beam painted over another artwork. across the canvas at the

would be suitable (right). Hints of the concealed painting Australian Synchrotron.

* The researchers
detected different
metallic elements
in the pigments
that Degas used,
which included
copper, zinc and
cobalt.

» They digitally
reconstructed the
hidden painting -
a fair woman with
auburn hair (left).
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! SYNCHROTRON V LARGE HADRON COLLIDER
e The Large Hadron Collider (left) near Geneva, Switzerland,
is the world's largest science experiment.
» While both mega-structures accelerate charged particles,
their objectives are different.

» The Large Hadron Collider makes subatomic particles
such as protons smash together millions of times per
second, to study the fundamental forces of the universe.
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