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Message from the
Editor-in-Chief E#maa:E

Dear Readers,
Welcome to the inaugural issue of Science Focus!

Innovations in science and technology will be
a key factor for Hong Kong and China’s economic
success in the future. A fundamental requirement to
be a competitive leader in science and technology
is the continuous supply of talented scientists. While
universities are training our scientists, instilling the spirits
and practice of scientific research could commence at
earlier stages of education.

Science Focus is a new initiative conceived by the
School of Science at HKUST, offered free-of-charge
and designed for secondary school students. The
magazine aims fo stimulate and nurture students’
interest in science and scientific research, by providing
a credible resource on the advancements of science
in various disciplines. Our vision is to inspire students o
become enthusiastically engaged in science activifies
through reading a selection of interesting scientific
arficles. Readers can learn about present-day science
discoveries and be enlightened by interesting facts and
frivia that are associated with our daily lives.

The Science Focus editorial team welcomes your
invaluable feedback and suggestions.

Prof. Yung Hou Wong
Editor-in-Chief
HMERE

RYF | ERBRRE "RIS ) ROBIFISE -

BRI R EFBRPEARFEERRNEZRR iR
AETENZRFN  VEERBESRMAL - KABERZEE
MRAABREM BEAXBZHNHAEF tIUENEEZEEN
BBRABBNIEEEE -

M= EEBRRABESRENERTEEMRNEE
M SEMRRMEERENRRETER  REARNSZEHE
WERNEM - RMARHBERE F—EEFBKRENRFRE -
AMBIRIR - DRBERREE/NEH  EmsBEEESS
BRI ETEE] -

RS GESEINRRELESHNERMEZ -

T EREHE
Lk

Scientific Advisors T} E3FERS

Prof. Kwing Lam Chan BRu k312
Prof. Simon Chan BRE##%

Prof. Tom Cheung SRR 12
Prof. Daniel Lee ZEFEZHE

Prof. Pak Wo Leung R{AF#E
Prof. Shing Yu Leung SREBHIZ

Student Editorial Board B4 45 %
Editors #w#8

Wai Lam Raphaella So &E5R
Yang Yang 515

Sunjung Lim #E&

Oi Ying Wong SE&Z

Flora Ng 255

Editor-in-Chief F#5#8

Prof. Yung Hou Wong FERE#(i%
Managing Editor #4548

Jing Zhao #iE

Copyright © 2014 HKUST

Email: sciencefocus@ust.hk

Reporter 302

Kwan Shu Tse #8955
Graphic Designers 8 51El
Magnum Chau BRR
Amanda Sin iS4

http://sciencefocus.ust.hk



What's Happening in Hong Kong?e
AR EH

By Flora Ng 2550

H OW much do you know about science
activities happening around you? There are many
opportunities around you. Every year, there are two
exhibitions targeted at secondary school students,
both of which are free to join.

Joint School Science Exhibition

The JSSE is organized by secondary school
students once a year, reaching its 47th year in
2014. Apart from exhibitions, there are also projects
from overseas. Each year, the theme is different
and the topic of 2013 was "Nature Inspiration,
Science Exploration”. Various inventions made by
students were reported by local newspapers. The
organization also holds other activities, such as
workshops and walkathons. The exhibitions are
usually held at the end of August in the Hong Kong
Central Library, Exhibition Gallery. Check out their
website: http://www.jsse.org.hk/

Hong Kong Student Science Project
Competition

The Hong Kong Student Science Project
Competition is organized by The Hong Kong
Federation of Youth Groups and the Education
Bureau and the Hong Kong Science Museum. It
is supported by the Innovation and Technology
Commission and Hong Kong Science and
Technology Parks Corporation. This competition is
open to the public. The judging criteria are detailed
and cover many areas, which include creativity,
presentation skills, and last but not least, team work.
The winning feam will receive an opportunity to
go overseas to join more competitions. Every year,
outstanding inventions come from the junior and
secondary students divisions! If you are interested
and capable, why not take a chance?¢ http://
hksspc.hkfyg.org.hk/

Public Talks from Science Museum

The Stanley Ho Space Theatre has always been
playing different movies for the public. From now
on till 28th February, it will be playing "Titans of
the lce Age', fo show you the prolonged ice age
happened twenty thousand years ago! Don't miss
out!
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Calculation of Atomic Weight RFE25t& 5

WOW Cadmium, you have goften

chubbier these days!

According to the International Union of Pure
and Applied Chemistry (IUPAC), the federation
responsible for overseeing international standards
for atomic weights since 1919, nineteen elements on
the periodic table are getting their atomic weight
adjusted. IUPAC has approved new weights for
these elements due to better measurements and
calculations of certain isotopes [1]. Scientists have
been publishing tables with atomic weights that
were determined as far back as 1899 [2].

How do we calculate the atomic weight2 To
use carbon as an example, a carbon atom has six
profons in its nucleus. For the atoms to be neutral
(no net charge), the number of electrons must
equal the number of protons. Thus, a carbon
atom has six electrons orbiting around its nucleus.
However, each carbon atom also has neutrons in
its nucleus, and different types of carbon atoms
exist that have different numbers of neutrons. These
different versions of element’s atoms that have the
same number of protons but different numbers of
neutrons are called isotopes. In the case of carbon,
the most abundant stable isotopes can be found as
carbon-12 and carbon-13. Chemists calculate the

References

[1] Gannon, M. (2013, September 24). Atomic weight changed for 19 elements. Retrieved from http://www.
livescience.com/39912-atomic-weight-changed-for-19-elements.html

[2] Yirka, B. (2013, September 26). IUPAC votes to change standard atomic weights of 19 elements. Retrieved from
http://phys.org/news/2013-09-iupac-votes-standard-atomic-weights.html




Element Tt

Molybdenum $8

Cadmium #& 112.411(8) 112.414(4)
Selenium fify 78.96 (3) 78.971 (8)
Thorium #t 232.038 06 (2) 232.037 7(4)
Beryllium $ 9.012 182 (3) 9.012 183 1(5)
Fluorine £ 18.998 403 2 (5) 18.998 403 163 (4)

Aluminum #& 26.981 538 6 (8) 26.981 538 5(7)

Phosphorus # 30.973 762 (2) 30.973 761 998 (5)

Scandium §i 44.955912 (6) 44.955 908 (5)

Manganese $% 54.938 045 (5) 54.938 044 (3)
Cobalt & 58.933 195 (5) 58.933 194 (4)
Arsenic f 74.921 60 (2) 74.921 595 (6)
Yttrium £ 88.905 85 (2) 88.905 84(2)
Niobium $fg 92.906 38 (2) 92.906 37(2)
Cesium #f 132.905 451 9 (2) 132.905 451 96(6)
Praseodymium $& 140.907 65 (2) 140.907 66(2)
Holmium £X 164.930 32 (2) 164.930 33(2)
Thulium $E 168.934 21 (2) 168.934 22(2)
Gold £ 196.966 569 (4) 196.966 569 (5)

average atomic mass of an element that you see
on the periodic table from the masses of its isotopes,
giving more common isotopes more weight than
less common isotopes. The diagram further explains
how the atomic weight is calculated.

The standard atomic weights of four elements—
molybdenum, cadmium, selenium, and
thorium have been changed based on recent
determinations of terrestrial isotopic abundances.
The modification in weight change for the non-
metal selenium is particularly remarkable as it has
not been revised since 1934. For the remaining
elements, the new weights were determined
through more precise measurements and only
minor changes have been made. The weight of
gold, for example, has been updated from 196.966
569 (4) amu (atomic mass unit) to 196.966 569 (5)
amu. The number in parentheses represents the
uncertainty in the last digit of the atomic weight.

Though these changes may seem subtle and
you may wonder why the chemists have gone
through so much hassle, but in fact, new weights
could tfremendously impact scientific research and
many other fields that rely on chemistry. Besides,
this change could potfentially affect you as well
since the gold bar you own might be worth less now
due to the slight increase in gold’s atomic mass!

The changes will be published in a new “Table
of Standard Atomic Weights 2013" in Pure and
Applied Chemistry in 2014 as seen above [2].
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Red Planet: A Hidden Sponge

MO rS named after the Roman God of
War is, approximately, 56 million km away from
Earth, making it our second closest neighbor (Venus,
being the closest). The Red Planet is covered with
iron-rich soil and resembles Earth in various ways.
For instance, it is enwrapped by a thin atmosphere,
and has polar ice caps, volcanoes, and seasonal
cycles. These resemblances draw a deeper curiosity
fo reveal the secrets and potential of life on this
mysterious planet.

In November 2011, NASA-developed robotic
rover Curiosity was launched into space from Cape
Canaveral, USA to explore ‘Gale’, a crater on
Mars. It shouldered a mission to investigate Martian
climate and geology, as well as environmental
conditions favorable for life. Since landing in
August 2012, Curiosity has sent pictures and data of
Mars back to Earth, where leading scientists have
analyzed and revealed exciting evidence of the
presence of water in Marfian soil.

Laurie Leshin, Dean of Science from Rensselaer
Polytechnic Institute at New York and her team
discovered solid carbonated minerals in Martian
soil that imply a presence of water [1]. Another
researcher E.M. Stopler also suggested the presence
of water in Martian soil by finding Jake Matijevic (or
Jake M), a type of rock named after the engineer
contributing to the Curiosity project. Stopler and his
team found striking resemblances between Jake
M and mugearite, a type of rock found on rifts and
islands on Earth that forms from magma, crystallized
with 1-2% water [2]. This similarity implies that Jake M
is likely to form only where water is present.

Yet the pursuit of the presence of life forms on
Mars brings up the definition of “life” itself.

This is not a straightforward question to tackle.
The definition of life is contfinually explored in
philosophy as much as it is in science. Ancient Greek
philosopher Aristotle perceived life as an irreducible
fact of the natural world. 1800s German philosopher
Immanuel Kant viewed life as an organization. With
the rise of biochemistry and molecular biology in
the twentieth century, Cambridge scientists like

References

[11 Leshin, Laurie (2013) Crater, Mars Soil
Diversity and Hydration as Observed by
ChemCam at Gale, Science

[2] Stopler, E. M. et al. (2013) The
Petrochemistry of Jake_M: A
Martian Mugearite, Science

Sir Frederick Gowland Hopkins viewed life from
a cellular level as a collection of physical and
biochemical processes. Simply put, a single cell is a
unit of life.

A normal cell is anywhere between 60% to 75%
water. Water is essential for biochemical functions,
including being the final electron recipient of
glucose metabolism that provides ATP or energy for
living organisms to function. It is ideal in its ability of
remain liquid over a wide range temperatures and
its property in having a high specific heat capacity
means that higher energy input (or heat) is required
fo change a given amount of water. The variation of
the surrounding temperature would therefore have
less of an impact on the change in temperature
of water, making it a favorable environment for
marine life as well as stabilized temperatures for
cellular activity. The role of water in sustaining life as
we know it on Earth is vitally important.

The discovery of the potential presence of
water on Mars is exciting news as this suggests the
potential for the Red Planet to harbor life forms
similar to that of Earth. However, if Mars were a
book, our current knowledge of this mysterious
planet would barely fill up the first page. Scientists
are currently investigating the presence of life on
Mars based on the understanding of life from Earth.
Yet some scientists like Norman Wingate Pirie hold
the opinion that life is foo complicated to confine
tfo a list of processes. For now, the discovery of
water on Mars holds exciting implications, but
perhaps, ‘life’ on Mars has nothing to do with
what we are familiar with on Earth, and is instead
propelled by substances otherwise thought
impossible to sustain life. Future
research and exploration
could in fact surprise us
all by completely
redefining life
itself.
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Further Reading:

http://science.time.com/2013/09/26/
wheres-the-water-on-mars-
everywhere/
http://www.bbc.co.uk/news/
science-environment-24287207

http://plato.stanford.edu/entries/
life/
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By Yang Yang #55

FI'O m afar, the beautiful blue oceans of
our planet stand mesmerizing, dazzling and clear.
Now, look closer. What if the oceans we see are not
blue, but grey and furbid, and filled with plasticse

Such is the case with the Pacific Ocean. The
fruth becomes apparent on closer inspection
of what is perhaps more befitting as the Plastic
Ocean. Af a first glance, one might nofice large
pieces of plastic, floating crudely atop ocean
waves, not unlike the ones seen on beach shores,
readily recognized as bottles, foams, or bags. Upon
closer inspection, plastic in the midst of the waters
are generally much smaller in size.

According to the samples first brought back
by researcher Moore in 2001, the ocean is like
a homogenous yellowish “plastic soup” with a
significant amount of plastic concentrated in the
waters [1]. Bigger plastic pieces like foam boards
drift from the shores to the inner oceans through
currents. Collisions break larger lumps into smaller
scraps. Prolonged exposure to UV radiation and
solar heat induce reactions with free radicals
termed photo-degradation, and the scraps soaked
in waters degrade info yet smaller fragments known
as microplastics. In other words, a soft drink bottle
from the ocean lines could be ground up info
minute fragments by the fime it reaches the center
of the ocean.

Regardless of whether they are macro- or
microplastics, both endanger marine life. The
most common problems are entanglement and
ingestion. News of turtles and dolphins caught
in nylon fishing nets are not uncommon. Marine
life suffocates in plastic bags. Turtles choke from
ingesting bottles and foam mistaken as jellyfish. Sea
birds die of nutrient deprivation from the illusion  of
being full after ingestion of bottle caps.

Microplastics concern marine biologists as much
as plastics concern environmentalists. With these
finy plastic pieces having diameters smaller than 5
mm, scientists are concerned about the hazardous
effects of ingesfion. Ingestion of these finy plastic
pieces most likely occurs due to their resemblance
to zooplanktons. According to a 2010 research
by Boerger's team in the North Pacific Central
Gyre, approximately 35% of the fish examined
had ingested plastics, averaging 2.1 pieces per
fish [2]. Another research team led by Browne
found that these plastic pieces linger in the guts
of the animals as plasticis not biodegradable”[3].
Furthermore, Teuten.and coworkers have found
that marine plastics absorb toxic substances like
polychlorinated biphenyls (PCBs), which are used
in coolant fluids and the banned insecticide
dichlorodiphenyltrichloroethane (DDT) [4]..The long
duration of microplastics residing within marine
animails poses potential concern fo the ecosystem.

T—



1. Daily use of plastic product and
taking marine animal as food soure.
HEEHZHER
MBERSEEY)

& b

B

4. Marine life suffocates in plastic
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- Plastic is so ubiquitous and

B convenient these days that

most users utilize them without

6 considering the long-term

effects. The concern about plastic

runs deeper than its accumulation as seen by the

naked eye. The stark reality reveals that the adverse

effects of macro- and microplastics ripple through
the waters to all levels of the marine ecosystem.
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3. UV radiation and collision
turn plastic in to finy pieces
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Coffee?2!

No Thanks

MO ny hong kong students stay up late

to finish assignments or to cram that extra bit of
studying before tests. As a result, we tend to crave
for coffee in the morning in order to negate the
effects of staying up late at night. While we all
know that coffee contains an addictive ingredient,
caffeine, much less is known ‘about how this
chemical stimulant affects developing teenage
brains. A group of scientists supported by the swiss
nafional science foundation decided to investigate
this question.

As human testing is often considered unethical,
scientists typically use what they call “model
systems” — other organisms that model our body’s
responses. In this study, Dr. Reto Huber and his team
worked on 28 male rats. In both rats and humans,
the number of neurological connections increases
in childhood, peaks at puberty, and decreases as
our brains prune out the unwanted connections
between nerve cells known as synapses, or the
areas where two neurons connect. Synaptic
pruning is a critical part of brain maturation as it
increases the brain’s efficiency by reducing the
amount of ‘cluttering synapses’ [1].

In order to measure brain maturation, scientists
assessed three indicators: exploratory behavior,
synapse density, and slow wave activity in the brain
during sleep. Exploratory behavior fowards a new
object increases as a rat matures, which elucidates
the curiosity of the rats fowards new things. Synapse
density decreases due to synaptic pruning in
normal neurological development. The decrease in
synapse density implies that the activated neuron
has fewer places where it can pass on its message.
Neural signaling, measured by the brain’s slow wave
activity during sleep, also decreases as a resulf.

For five days after the start of puberty, Huber's
rats received a fixed dosage of caffeine in their
drinking water that is equivalent to about three or
four cups of coffee a day for humans. Control rats
received normal drinking water with no caffeine.

i effects caffeine has on the

of neurological

.

The

researchers

then assessed 4
whether brain e 7 W

maturation is
affected in each
group of rats. To
quantify exploratory i
behavior, rats were exposed

to a new object and the time

they spent interacting with it was
measured. For synapse density,
Huber sacrificed some of his rats after
tfreatment and stained for a protein
present in synapses to visualize the
locations of synapses and how close

they were'to one another. In addition, the
scientists also implanted electrodes into the
brains of these rats and measured their slow
wave activities during sleep.

The findings were significant: all three indicators
suggested that the caffeine-treated rats have
less matured brains than the control rats. As the
caffeine-freated rats aged, both their synapse
density and brains' slow wave activity did not
decrease as much as that of the rats in the control
group. The caffeine-freated rats also showed
weaker explorative behavior.

You may wonder, “what does an experiment
on rats have to do with us2” This study alone is
not a comprehensive revelation of the actual

human brain that cause
delayed maturation.
Since the patterns in
the development

connections in rafs
and human are very
similar, Huber's results
most likely reflect similar



vobservations in
human brains; that is
' to say, caffeine affects
S . “"'_ , our brain’s maturation
» - during puberty - a
c’i < critical life stage that is

o L linked to the development of
@.‘ . . psychiatric ilinesses.

RN

/ The next time you crave for

| a cup of coffee, perhaps it would be smart to
keep this experiment in mind and think about the
damage you are doing fo your developing brain.
Some risks are not worth taking!
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- containing a fatty chain,
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MOST of us use shampoo doily-;’ro clean

our hair. When unwashed for a few days, our hair
becomes cased in a layer of grease, appearing
dull, unkempt and generally unpleasant. Further
~prolonging of going au naturel often means itchy
= scalps and eventually, matted hair, Once shampoo
is applied, our hair can return to its former shining
glory. What happens chemically, when we wash our
hair with shampoo and what exactly is in shampoo?

The human scalp contains sebaceous glands
that secrete a greasy, waxy substance called
sebum, made primarily of triglyceride oils and
wax. When sebum coats the cuticle or outer
keratin layer of the hair strand, it can protect
hair and hair follicles. However, when there is
an excess amount of sebum on your hair, the
hair strands tend to sfick together, creating a
greasy and stringy look. Using water to clean
the sebum is essentially ineffective. Sebum
creates a hydrophobic barrier on the surface
of the hair, akin fo a pseudo-waterproof
layer. Hydrophobic molecules are electrically
‘neutral and non-polar and water is
a polar molecule. This means that p
sebum molecules tend to cluster e
together when submerged in water 5
and therefore, insoluble, making
it very difficult to remove sebum
with water alone.

/

This is where shampoo comes
in. Shampoo contains a blend
of surfactants that can act as
detergents, foaming agents
or emulsifiers. The surfactants
in shampoo are organic
compounds that contain
both hydrophobic groups

_‘aén_d_hydrophilic groups.

~

are insoluble in water and

soluble in oil. In contrast, the

hydrophilic groups, containing
the polar head, are soluble to
water and insoluble in oil. The
hydrophobic groups attach to
the sebum coating of the hair and

_'»J'DiSSecfing |
- Shampoo

other greasy substances, whilst the polar heads
aftach to water molecules. When the hair is rinsed,
the detfergent is washed away by the water, along
with sebum and other undesirables.

Aside from surfactants, modern shampoos also
include other ingredients such as sodium chloride,
which serves the roles of adjusting viscosity as
well as acting as a preservative. The surfactants
in shampoos organize themselves in structures
called micelles. Many _sﬁbmpoos contain anionic
surfactants, where there exists an overall charge

density. Positive sodium ions from
sodium chloride help to lower
the charge density of the surface
@I 1HAE m_ig_'elles, allowing a closer
packed structure, hence, a thicker solution.
This is, of course, a simplification of the
process, os'_’rhe tolerance to salt varies in
different shampoo solutions.

Shomg_)xS"o does indeed keep our
hair clean. However, the chemicals in
shampoo are specifically designed
to strip away the natural oils
in our hair. Over-washing hair
can induce the sebaceous
glands to secrete more sebum
and overcompensate for
the stripped oils. Experts
“recommend a spectrum
of differing opinions on
the optimal frequency of
shampooing hair, but-the
general consensus seems to
indicate that shampooing
once every other day is
: enough to keep hair clean,
while not harming the
essential oils-.that keep our
hoirs’rrongr'énd healthy.

Further Reading:
http://www.thefactsabout.
co.uk/content.
aspx2pageid=107
http://onlinelibrary.wiley.com/
doi/10.1002/14356007.a12_571.
pub2/abstract
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|ﬂ November 2002, a lethal strain of virus
arose in southern China. In less than a year,
the terrifying pandemic disease, known as
Severe Acute Respiratory Syndrome (SARS), had
spread over thirty-three countries, affecting
more than 8,000 people and killing more than
700 worldwide. Hong Kong was no exception
and the lively city was covered by a shroud of
nightmare from March to June 2003. All activities
in schools and higher institutions were suspended
during the course of the pandemic and reports
on the number of newly infected and deceased
cases increased daily on the news.

It has been a decade since, and scientists
have discovered that the host animal of the SARS
virus is a civet, a noctfurnal cat-like mammal
belonging to the taxonomical family Viverridae.
Recently, however, researchers have isolated a
closely related virus from bats in China that can
infect human cells. According fo one of the
lead researchers Peter Daszak, this discovery is
significant because it demonstrates that there
are bats carrying the virus that can directly infect

88 5 FHFrederick A. Murphyg it

people and may potentially cause another SARS-
like epidemic in China in the future [1].

Although scientists have suspected bats as
a source of coronaviruses, the virus responsible
for SARS, they were unable to prove how fthe
infection passed from these nocturnal animals to
humans for many years. Thus, in order to learn
more about the SARS virus, Chinese researchers
obtained genetic samples from horseshoe bats
in Kunming. Together with researchers from
Australia, Singapore and the United States, the
team identified at least seven different strains
of a SARS-like coronavirus [2]. Two of the sfrains
closely resembled the SARS strain, especially
for the genes encoding the important spike
proteins. Furthermore, direct bat-to-human
transmission is feasible since the SARS virus is able
to bind directly to protein receptors (angiotensin
converting enzyme Il or ACE2) on human cells.
It suggests that SARS viruses do not need fo be
transferred to another host before infecting
humans.




This finding brings forth some serious issues
for public health control, especially due to the
outbreak of a SARS-like virus in the Middle East in
September 2012. The new virus, dubbed Middle
East respiratory syndrome coronavirus (MERS-
CoV), causes severe pneumonia and kidney
failure and has infected 64 and killed 38 people
in the Middle East and Europe so far. As the
virus is likely highly contagious and might initiate
infections between humans, health workers
and infectious disease experts who have been
examining MERS wish to quarantine infected
patfients as soon as identified, before things get
out of control. The contagiousness of the virus
signifies its potential to frigger another disastrous
epidemic [3]. Scientists have yet to wipe out
the virus completely, but have managed fo halt
new infections. As Chinese horseshoe bats are
a common species in Hong Kong, we should be
cautious with bats since it is very likely that the
viruses are common among bats in Asia.

Want
to read more
about the topicse

HNEABRHES?

Go check out the
reference section
of each arficle.
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FO r spicy food enthusiasts, Szechuan pepper
hotpot is one of the best winter freafs. Strong
Szechuan pepper can cause your fongue to feel
fingly and partially paralyze your mouth and lips,
resulting in a feeling of numbness. For people who
are particularly sensitive to the spice, this feeling
sometimes spreads all over the mouth cavity.

Have you ever wondered why you experience a
tingly feeling after eating Szechuan pepper?

Spicy berry is the main culprit involved in
generating the paralyzing sensafion. The Northern
Chinese is known for using spicy berries as
seasoning. While spicy berries are not actually
“spicy,” in the traditional sense, they do carry a
taste that resembles spiciness. According to New
Beijing News, a group of European scientists recently
discovered that spicy berries contain a component
called sanshoamide, which can stimulate certain
nerves in our body. This generates a frequency of
neural signals, which is what our brains interpret as
the fingling sensation.

What is the frequency of neural signals
generated by sanshoamide?

The scientists did a simple experiment. They
ground sanshoamide and mixed it with ethanol.
They then placed the mixture onto the lower lip of a
volunteer. At the same time, a finger of the volunteer
was placed on a vibrator for mechanical vibration.
When the volunteer senses a tingle, he or she would
convey to the scientists whether the frequency of
the tingling sensation from their lips were higher
or lower than that of the defined frequencies of
finger vibration. It took scientists forty trials before
they could equilibrate the two frequencies. They
eventually determined that spicy berries produce
a frequency of approximately 50Hz. This frequency
matches a class of nerve fibers, RAl, which has an
optfimal sensi’rivi‘& of around 50Hz to 100Hz. From
this information, the scientists concluded that spicy
berries stimulate RAI fibers. The finding serves as a
plausible scientific explanation of why we feel tingly
when we eat Szechuan pepper.

Further Reading:
(2013 - 10H6H) - IZ5t1EHl IEESWIRS0R - £[EREH - A1S

Think about it: the electricity we use at home
typically has a frequency of 50Hz. It is not an
exaggeration to say that when we eat Szechuan
pepper hotpot, we are experiencing a mild electric
shock!
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POSS'O ﬂ curiosity and perseverance

are only a few of the key qualities possessed
by Prof. Steven Balbus, 2013 Shaw Laureate of
Astronomy and Savilian Professor of Astronomy
at the University of Oxford. Prof. Balbus jointly
won the 2013 Shaw Prize with Prof. John F Hawley
for their outstanding research on astrophysical
accretion disks providing a viable mechanism
named magneto-rotational instability (MRI), which
leads to accretion disk turbulence. The Shaw Prize,
established in 2002 by the late media mogul,
Sir Run Run Shaw, honors individuals who have
made outstanding contributions in academic
and scientific research. We were fortunate
enough to obtain an e-mail interview with him in
late October 2013, shortly after being awarded
the Shaw Prize. His sincerity and enfthusiasm
overflowed through his words in an e-mail reply fo
our questions.

Prof. Balbus' exposure to astrophysics began
early. As a young child, his supportive, physician
father regularly fook him to museums and star-
gazing excursions. In high school, he derived
inspiration from his geometry teacher, Bruce
Hartman, who demonstrated creativity within
mathematical thought. Prof. Balbus' own
fascination and curiosity with reading physics
texts of famous physicist, Richard Feyman, further
fueled his thirst for knowledge and honed his skills
in devising simple physical models. These factors
helped transform his interest in “outer space”
as a child to a fascination with black holes and
neutron stars as a teenager. He went on to obtain
double degrees in Physics and Mathematics
from the Massachusetts Instifute of Technology
(MIT) in 1975 and finished his PhD in Theoretical
Astrophysics from the University of California,

The
Astronomical
Joumey of
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Berkeley in 1981. In 2012, he was named Savilian
Professor of Astronomy at Oxford and his current
research deals with the Sun'’s internal rotation.

As a student myself, | often wonder if the field
of research is long and arduous. When posed
with this concern, Prof. Balbus readily admits that
research can be frustrating at fimes. He doesn't,
however, feel that his research is ever ‘unfruitful’.
Difficulties are inevitable during research, yet
he regards these challenges as motivation that
drives him to strive for results. He believes that one
will find more joy in research if one truly enjoys
their field of interest. “Even if the results are not
what one hopes for, it is so much fun to see how
it all works out... Even failures are surprising in an
intferesting way".

When it comes to the accompanying math,
students are often discouraged if they were
initially interested in astronomy. Fortunately, the
wide discipline of astronomy means that not all
aspects are interlocked with heavy and difficult
mathematics. That being said, while interest is
important to becoming a successful researcher
and scientist, Prof. Balbus stresses that “there is a
limit to where undisciplined enthusiasm alone can
tfake you"; wise words to heed, and undoubtedly
applicable to more than being successful in
scientific research alone.

Perhaps the most important qualities one
should possess, besides interest and discipline,
are curiosity and perseverance. Curiosity fuels the
need to obtain knowledge and answers, while
perseverance allows one to plough through the
difficult fimes when the answers might take years
to derive. Prof. Balbus believes that *You have to
love the subject and allow it to dominate most of
your waking hours... you do it because you can't
help it and can't imagine doing anything else”.
Finally, after having mastered the fundamentals
of the subject, one has to open up one's mind
and start thinking outside of the box for new and
innovative ideas. Do you have what it takes?
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ounder of the Shaw Brothers Studio and
Hong Kong Television Broadcasts Limited
(TVB), Sir Run Run Shaw was an enfertainment
mogul who produced over 1000 movies and
nurtured many TV and movie stars as well as
directors. He was a generous philanthropist,

who donated $6.5 billion to various charities,
schools and hospitals throughout his life.
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The Nobel Prize —

Featuring Professor Thomass C. Sudhof

N O m ed after Alfred Nobel, the Nobel

Prize is the annual intfernational award to praise and
acknowledge individuals with outstanding confributions
in cultural and scientific research. Founded in 1901,
the Nobel Prize has since been regarded as the most
prestigious award for the six prize categories of Peace,
Physics, Chemistry, Physiology or Medicine, Literature
and the Sveriges Riksbank Prize in EConomic Sciences.

Alfred Nobel was a Swedish chemist, engineer,
inventor and entrepreneur in the 19th century. Among
his 355 patents, he was most famously known for
the invention of dynamite. The active ingredient
in dynamite, nitroglycerin is extremely dangerous
to work with as the highly unstable, colorless liquid
can be detonated by the slightest triggers of friction
or movement. Nobel discovered that by adding
kieselghur, a type of a naturally occurring sedimentary
rock, nitfroglycerin became much easier to handle.
Along with his invention of dynamite and his other
patents, he set up various companies and laboratories

turning himself intfo a very wealthy man.

Toward the end of his life, he

became increasingly
concerned
about his
legacy
and
how

EIN

 »

he would be remembered. As a result, he specified
in his will that his amassed wealth would set up a
frust to create a series of prizes for those who confer
the "greatest benefit on mankind" in peace, physics,
chemistry, physiology or medicine, and literature.

The Nobel Prize truly awards recognition and honor
to its Laureates. Prof. Thomas C. SGdhof is a testament
to this. Prof. SUdhof is currently the Avram Goldstein
Professor in the School of Medicine as well as a Professor
of Molecular & Cellular Physiology, Psychiatry, and
Neurology in Stanford University. He completed his
doctoral study in the Max Planck Institute for Biophysical
Chemistry in 1982, and began his postdoctoral
fellowship in the University of Texas Health Science
Center (now the UT Southwestern Medical Center) in
1983, under the supervision of two Nobel Laureates,
Joseph Leonard Goldstein and Michael Stuart Brown,
who were awarded the Nobel Prize in Physiology in
1985. Initially, he faced opposition to his ideas but
through his continuous hard work and perseverance,
he was able to prove his worth. He was awarded the
Nobel Prize in 2013 along with James Rothman and
Randy Schekman in medicine or physiology for their
research in cell organization and fransport system.

Prof. SUdhof’s Nobel winning work helps us fo better
understand how nerve cells communicate. Nerves
are interconnected by numerous junctions known as
synapses that pass information via neurotransmitters.
Every action, emotion or behavior requires the firing
of millions of synapses simultaneously. SGdhof began
his work on synapses in 1980s, with the realization that
synaptic fransmission is the fundamental building block

of virtually all brain activity, determining the functions
and processes that happen in the brain. He was
ultimately successful in identifying the proteins
involved in this precise mechanism, revealing their
role in neurofransmission, which was previously not
well understood.

For SUdhof, the greatest inspiration in research
was from an unusual channel — his classical music
teachers, in particular, his bassoon teacher,
where he learned that creativity is intimately
intertwined with hard work and scrupulous
attention to detail. To him, motivation comes
naturally in a field he finds “intrinsically interesting”

and useful to mankind. His advice for students who
are interested in science and research as a career is
to possess curiosity, energy as well as the satisfaction
and yearning to learn without becoming exhausted.
“Science really is for idealists”.
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Test Yourself! ;81—;8l

* How oldis the oldest text that mentions electricity?2 e True or False: Humans share the same number of
X P RRREENHEE neck vertebrae as giraffes.
a) 1200 A.D. A7t 1200 & EIF8 . AENMREENEHESEE AR ?

b) 50A.D. AT S50 F

. *  Which of the following food can be an ingredient for
c) 2740B.C. ‘AJCRI 2740 &

d) 1600 A.D. AT 1600 4 dynamite?
PURH—fE o] BIEVERE A ?
*How old is the Milky Way?2 a) Peanut {64
RTRBEZANESE ? b) Apple #EE
a) 12.5Bilionyearsold —B_+AHEHFE c) Chocolate £ A
b) 13.2Bilionyearsold —B=1+_{E% d) Rice %

c) 7Bilionyearsold t+{EE

. e Which of the following can be recycled almost
d) 400000 yearsold PU+EE ° Y

forevere

*  Who gave the first evidence of the Big-Bang PUF I —#E 28 i o] DU | IS it it Bl U 2
theory? a) Paper #&
MR R ERIIR T " KIBYE, 1R ? b) Aluminum &8
a) Edwin Hubble EBEX.I5%) c) Copper
b)Albert Einstein fu f k. & EH 18 d) Vinyl O%E
c) S.Chandrasekhar g#HHIBEHZ - BENEFR
d) Stephen Hawking S£%Z5.EiE.-EE

For detailed answers and explanations, or have Of0)] . f CUs.Usi.hk

suggesﬁons and feedback please visit our website at th:// sciencelo .
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The Nobel Foundation EEE Tﬁgéﬁ
The Shaw Prize Foundation Ziig < EE S &
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Prof. Yuk-Shan Wong = E L%
Dr. Ice Ko 5= /XEL

Dr. Maurice Ho o] & h{E+
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