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NGSSA BONDING EVENTS 

Another Bustling Year in NGS Life 
By Cavin Ng 

NGS Induction Day 

On 26th July 2018, NGS welcomed 36 new 
students, filled with zest to embark on their 
doctorate degree.  

The students were briefed on the conduct 
expected from them and the support that they 
will expect to receive from the program in NGS. 
Starting from the August batch of AY18/19, 
students will complete 2 compulsory lab 
rotations to widen their breadth of knowledge, 
before delving toward the deep unknown that 
lies at the end of a PhD. Policies are almost 
never the most interesting thing to talk about 
and thus the senior buddies were introduced to 
save the day. Senior and junior buddies were 
labelled as characters from the same Disney 
movie and they had to find each other. Sounds 
easy, until the Disney character assigned to one 
“lucky” student was Wynnchel, the doughnut 
cop from Wreck-It Ralph. Thereafter, junior and 
senior buddies feasted on a sumptuous buffet, 
and engaged in whole-hearted conversation, 
filling the lobby of CeLS building with a 
trademark ambience only associated with NGS 
and free food. After lunch, students played a 
game of “Pass-it-on Charades” with “flying kite” 
being a phrase that was surprisingly difficult. 
Perhaps the hardest and yet the most fun to act 
out was the final phrase, being the name of a 
certain someone from the NGS deanery that I 

am sure everybody knows. The easiest way to 
bond is through joy and laughter, and this 
activity proved effective. Being a competitive 
bunch, a fastest-finger-first quiz was a great 
initiative by the organising committee. The quiz 
tested juniors on the policies they learnt earlier, 
with the senior buddies helping them along the 
way. Nothing beats a bit of drama, provided by 
complaints of laggy devices, and accusations of 
“tampering”. At the end of the day, students 
walked away with a welcome goodie bag filled 
with NGS commodities, allowing us to visit the 
lab clad head to toe in NGS goods (if we 
happen to be feeling patriotic). 

NGS Monthly Social Lunch 

“Eat. Drink. Meet friends.” The slogan to a new 
initiative from NGSSA, a monthly lunch 
gathering open to all NGS students.  

Everyone loves free food and we are no 
exception, as all 45 seats were fully claimed in 
2 days! The social lunch was held on the 21st of 
September 2018 at Spice Town, University 
Town, offering local classics like Nasi Lemak 
and Beef Rendang. There is a Colombian saying 
that a full stomach equates to a happy heart 
and it has been proven accurate with the hearty 
conversation that everyone was engaged in. The 
social lunches have become a regular 
occurrence, so we hope to see some new faces 
at the next one! 
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NGS Information cum Poster Session 

The NGS Poster Session was held on the 4th of 
October 2018, where 32 posters from various 
NGS lab groups were displayed for new NGS 
students undergoing their lab rotation, as well 
as to NUS undergraduate students who might 

be curious about the NGS program. This not 
only gave seniors a chance to practice their 
poster presentation skills, but also to share their 
research with interested students. This new 
session is an annual outreach program for the 
NUS community, to promote awareness of the 
NGS scholarship, and we hope to see some new 
and exciting research presented next year.  

……………………………………………………………………………………. 
…………………………………………………………………………………………………………………… 

SCIENCE & SOCIETY 

Are Scientists making People lose their Jobs? 
by Moaz Waqar 

 
According to a recent study by the U.S. Bureau 
of Labor Statistics, around 47% of all jobs are at 
a high risk of being automated in the next 20 
years [1]. It might not have come to you as a 
surprise, because advanced technologies have 
not only replaced people in manufacturing, 
clerical, and retail work, but also in professions 
such as education, finance, and healthcare. 
Although this transition has resulted in 
increased productivity, which could allow for 
increased job creation, the employment rate has 
been rather stagnant. This gap seems to be 
growing. But how did we come across such a 
disparity in productivity and employment? The 
reason for this is partly the due to the 
incompetence of government and stakeholders 
in estimating the ramifications of such a 
technological transition. Timely incorporation 
of commensurate measures in the governing 
policies for the compensation of this transition 
could play a major role in adjusting for the 
consequent decoupling. For timely adjustments, 

the assessment and evaluation need to be done 
ahead of the commercialisation of such 
technologies. Additionally, such predictions 
require a considerable amount of knowledge 
and insight into ongoing discoveries and the 
future development of these innovations. 
Scientists could play a critical role in addressing 
such an issue, having adequate cognisance of 
ongoing and prospective scientific research. 
However, scientists typically abstain from 
participating in societal debates, treating 
science and politics as unrelated entities. 
Additionally, they have confined their 
communication to an effectively closed circuit 
of arcane scientific journals, which could 
otherwise serve as guidelines for policymakers. 
But is it a matter of social responsibility of 
scientists or their personal preference? Are 
scientists making people lose their jobs to 
technological advancement for being socially 
indifferent? 

The Great Decoupling 

Historically, an increase in productivity of a 
nation has created more employment 
opportunities. The Industrial revolution created 
millions of more jobs than it may have 
eliminated through increases in efficiency. 
Employment has kept pace with productivity for 
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decades. However, in the U.S., beginning from 
2000, these two numbers started diverging: 
despite a steady increase in productivity, the 
employment rate became stagnant (Fig. 1). 
After many years, the gap is still swelling as 
increase in economic growth continues to climb 

without any associated increase in jobs, the so 
called “great decoupling”.  

Productivity is at the heart of capitalism, 
traditionally synonymous with progress and 
prosperity. However, as productivity marches 
i nexo rab l y ahead and abandons the 
employment figures, the truism no longer 
seems to hold. Researchers have associated this 
decoupling with serious issues such as 
economic inequality [3], decreased self-respect, 
depression, mental illness and chronic diseases 
[4]. A number of policies have been proposed 
to overcome the issue of technological 
unemployment on national levels, involving 
limiting innovation, reducing working hours, 
universal basic income, dynamic training, 
updated skill development and progressive tax 
policies [5]. However, many challenges are 
associated with these solutions and most of 
them could prove inadequate due to the rapidly 
changing technological atmosphere. In contrast, 
policy changes implemented before the 
rampant commercialisation of technology might 
have a greater impact than implementing them 
at present, which according to some researchers 
may be too late. These policy changes include 
but are not limited to: regulating the 
production of robots and automated systems, 
e n c o u r a g i n g t h e m a n u f a c t u r e a n d 
implementation of technologies compatible 
with humans, giving subsidies, discouraging 
fully automated systems intended to replace 
humans, imposing taxes, and promoting 

training and skill development of labour for job 
flexibility. As mentioned earlier, lack of 
adequate insight and knowledge limits the 
ability of stakeholders to make judicious 
estimations of the future. Scientists could play a 
major role in providing an accurate assessment 
based on their knowledge of the pitfalls and 
limitations of specific technologies. But most 
scientists have a long-standing tradition of 
shunning arguments regarding the social 
consequences of technological innovations. It is 
about time to reconsider this tradition for the 
benefit of society. 

Scientists and Society 

“Science can only ascertain what is, but not what 
should be,” said Albert Einstein “and outside of 
its domain value judgments of all kinds remain 
necessary”. Most scientists hold a common view 
that science deals with facts, not values, and 
there is a sharp boundary between these two 
arenas. The fundamental aim of science is to 
gain understanding of the mechanisms that 
govern nature, and to explain them in the form 
of components, processes interactions, 
mathematical expressions and physical laws. 
However, science doesn't claim anything in 
terms of judgement of values, for example, if 
the knowledge is good or bad, or how one 
should react to it. Science gives bare facts, 
being purely objective at its core. Morals and 
emotions, on the other hand, argue beyond the 
objectivity of facts, to the subjective expressions 
of priorities, preferences, utilities and desires. 
Science is about what is, not what it ought to 
be. For years, scientists who are proponents of 
this fact/value dichotomy have worn the badge 
of neutrality as a privilege. However, as Dr. 
Frankel, Director of the Program on Scientific 
Freedom, Responsibility and Law at Association 
for the Advancement of Science (AAAS) has 
argued: “it is no longer acceptable to focus on 
internal responsibilities”, because science is 
supported by public funds and inevitably offers 
risks or benefits to the society, “the communities 
in which you live and the communities much 
farther out […] are ultimately affected by the 
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work that you do”. In addition to the appeal of 
the fact/value dichotomy, scientists also tend to 
be hesitant to speak or write on public 
platforms because they lack the motivation and 
training to communicate their knowledge and 
views to a general audience. Scientists love the 
accuracy and precision of science, the depth of 
disciplinary knowledge and its specialised 
vocabulary and jargon. ‘Communication’ is 
often limited to journals, but scientific 
communication is much more than a written 
script consisting of facts and figures. The full 
picture of scientific communication requires the 
cooperation of scientists with stakeholders, 
including the government, media and public. 
This requires skills other than technical writing. 
There is a dire need for scientists and institutes 
to incorporate communication in their basic 
scientific training, which is imperative to 
overcome problems not only within science but 
wider society. 

So back to the original question, are scientists 
responsible for technological unemployment? 
Scientists cannot be blamed completely, but this 
situation should serve as an eye-opener and 
motivate scientists to be more involved with 
societal stakeholders. There has been a growing 

effort in improving science communication and 
public outreach by scientific journals, who aim 
to increase the impact and readership of their 
publications by including new sections for 
perspectives, interviews and discussions. The 
task of improved communication from 
scientists, however, might require changes in 
structure and academic culture - but this is the 
leap scientists are ethically bound to take. 
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SCIENCE & SOCIETY 

Is the Scientist’s Job adequately compensated? 
by Zhang Lian  

What does the pursuit of a scientific career 
mean nowadays? People familiar with 
stereotypes would quickly picture an image of a 
nerdy person wearing thick glasses, a lab coat 
and dealing with tedious experiments, 
completely isolates themselves from the outside 
world. Maybe scientists do need to spend a 
significant amount of time on benchwork, but 
they are also enjoying the freedom of 

brainstorming fresh ideas and the excitement of 
new discoveries. The wider opinion of scientists 
can vary from person to person, not only from 
their personality and experience, but also in 
different cultural contexts and times, all of 
which affect the ultimate choice of one’s career 
path. Being a professor is a decent and well-
paid job generally but there exist geographical 
differences. According to a 2004 survey [1] of 
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salaries for people working in academia, the 
highest salaries are concentrated in Australia, 
North America and Europe. The study also 
found that a young worker with a bachelor’s 
degree can expect a 40% salary increase after 
working for 5 years, whereas those with PhDs 
can expect over a 60% increase. Interestingly, 
the researcher population per mill ion 
inhabitants survey [2] shows a similar 
geographical trend. The strong correlation 
between salary and scientist population 
suggests that compensation is an important 
incentive when making a career choice. 

In fact, not only for scientists, but for most 
individuals, the position in the socioeconomic 
pyramid is determined by earnings as 
summarised in the figure [3]. The commodity 
jobs at the bottom of the pyramid are labor-
intensive roles that do not require much 
expertise in a specific area and hence are least 

compensated. The middle tier of jobs is less 
standardised and needs some training to 
handle. Although jobs at this level add more 
value to the industry, they are considered to be 
the most pressured category, as emerging 
technologies such as machine learning and 
artificial intelligence are likely to handle these 
tasks with much greater efficiency. In the top 
section of the pyramid are highly-compensated 
jobs that can only be handled by professionals 
and add the most value to society. As few 
people reach this level and the possibility of 
replacement by supercomputer is low, job 
security is high. 

According to this framework, scientists should 
belong to the top section of the pyramid. 
Although the absolute salary of scientists today 
can ha rd l y compare w i th succe s s fu l 

entrepreneurs or Wall Street traders, the social 
value scientists create is unparalleled and 
irreplaceable. It has always been the inspiration 
and effort of scientists that fuel the engine of 
human civilisation and social advancement. The 
value of cutting-edge research might not be 
immediately seen, but once there is a 
breakthrough, an industry can be revolutionised 
or millions of lives can be saved. Luckily, the 
value of science is financially quantified not just 
by salary. Scientists and research institutions 
are receiving increasing funding support from 
governments and enterprises. The cycle of idea 
incubation to commercialised products is 
becoming much shorter these days, thanks to 
the generous capital from well-connected 
Venture Capitalists, Super Angels and other 
strategic investors. From the following figure, 
recent quarterly deal values for startups have 
r e a c h e d a h i s t o r i c a l h i g h . [ 4 ]

  

We are embracing a golden age for scientists 
where the value of research and innovation is 
truly recognised by society. I believe scientists 
will eventually cease to be a nerdy cliché and 
researchers will be compensated appropriately 
for the value they are creating. Only then can 
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people with curiosity and interest be 
encouraged to explore and fearlessly push the 
scientific limits. 
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ROLE MODELS IN SCIENCE  

Who is Richard Feynman? 
by Matthew Hon 

Ask any physicist and they will tell you. Dr. 
Richard P. Feynman was a brilliant theoretical 
physicist, a Nobel laureate and a cultural icon. 
After getting his Ph.D., he worked on the 
Manhattan Project (atomic bomb) during 
WWII. He then went on to win the 1965 Nobel 
prize in physics, together with Schwinger and 
Tomonaga, for fundamental contributions to the 
theory of Quantum Electrodynamics (QED). 
Feynman became the face of QED through his 
use of pictorial diagrams for representing 
mathematical expressions in Quantum field 
theory. These pictures came to be known as 
Feynman diagrams [1] , making the explanation 
and understanding of QED less opaque for the 
new generation of particle physicists. 

Celebrating his Life at 100 

Richard Feynman passed away two decades ago 
on February 18, 1988, at the age of 69 from 
cancer. This year, the world celebrates the life 
and his legacy on his centennial. Currently, an 
exhib i t ion at the Artsc ience museum  
showcasing his work and personal items is open 
to the public. For these reasons, I thought that 
this was an opportune time to introduce Dr. 
Richard Feynman to the NGS community. What 
made him so iconic? What were his defining 
characteristics? Maybe there is something that, 
as scientists, we could learn from and 
incorporate into our daily lives. To help readers 
get a sense of what Richard Feynman was like, I 
put together some Cliff Notes, if you will, of his 
private and professional life from the beginning 
of his career up to the point of his passing. 

The Prankster and Lockpicker 

Richard Feynman was arguably one of the most 
influential and well-known physicists of the 
20th century. Like Albert Einstein, he had ego, 
charisma, and intellect. He was also a joker and 
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prankster. For example, he once celebrated a 
friend’s birthday by hiding a peacock in their 
bedroom as a gift [2] . His sense of adventure 
and playfulness often resulted in many 
anecdotes, like the time he went to the patent 
office to claim the $1 owed to him by the US 
government [3] . In another incident, while he 
was working on the atomic bomb at Los 
Alamos, he used his lock picking skills to steal 
secret documents from his colleague’s filing 
cabinets to demonstrate that they weren’t 
secure [4] – a white hat hacker. 

The Problem Solver, Great Explainer and 
Performer 

Feynman gave well-timed 
lectures in which he precisely 
choreographed his use of the 
chalkboard. He was also a 
great showman on the stage. 
His infectious enthusiasm and 
f a s c i n a t i o n  w i t h l i f e 
captivated audiences around 
the world. He was well known 
for his ability to solve difficult 
problems by coming up with a 
“trick”, some insight that 
greatly simplified the problem 
and led to elegant solutions. 
H e w a s a l s o a g r e a t 
communicator, using words 
like “jiggle” to describe the 
motion of atoms. Feynman’s 

knack for reducing complex ideas into simple 
explanations earned him the reputation of “The 
Great Explainer”. You can judge for yourselves 
from his published 3-volume set of textbooks on 
Physics (known as The Feynman Lectures on 
Physics [5] ) and from video recordings of the 
Messenger Lectures Series (Cornell, 1964). 
(Available on YouTube). 

Towards the end of his Life 

His reputation eventually led him to become a 
member of the Rogers Commission (alongside 
other famous names such as first-man-on-moon 

Neil Armstrong and first-man-faster-than-sound 
Chuck Yeager) to investigate the infamous 
Challenger disaster in 1986. In true Feynman 
fashion, he conducted a live experiment as part 
of his testimony on the Commission panel. In 
2005, his status in American popular culture 
was given a “stamp of approval” in the set of 
special issue stamps that featured four 
prominent American scientists, one of whom 
was Feynman [6] . Feynman had an inquiring 
mind and loved to delve deeply into a subject. 
He kept meticulous notes and found pleasure in 
figuring things out on his own. In fact, after the 
Rogers Commission ended in 1987, he decided 
to learn about Integrable Models by meeting 
and discussing it with students on a weekly 
basis. As the year went on, he got increasingly 
ill. When he died, he left behind a blackboard 
with words of exhortation for his students, and 
a voluminous set of notes that arose from both 
within and outside his weekly discussions. By 
his instruction, these notes were left to those 
students. It is not surprising that a study 
method for mastering a new subject was 
modelled and named after him. His love of 
teaching was palpable among students at 
Caltech. This was evident in his famed Physics 
X sessions [7] [8] . As his good friend Leonard 
Susskind put it, “Feynman had plenty of room 
at the bottom 6 ”. To paraphrase Susskind: ‘He 
had room for his students and friends. He was 
fun to be with, and even though he had a big 
ego, he could make you feel smart’. But even 
though Feynman had plenty of room at the 

bottom, he was 
also known to have little room for intellectual 
pretence and sophistry – those who pretended 
to know things and used unnecessary jargon to 
sound clever [9] . 
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Lessons for Life 

For those who did not know 
about Richard Feynman, I 
hope you found this short 
biography interesting. I 
d i s c o v e r e d R i c h a r d 
Fe y n m a n d u r i n g m y 
secondary school years, 
w h e n I f i r s t b e c a m e 

interested in physics. In fact, I have a hardback 
copy of his Lectures on Physics sitting on my 
shelf, together with books written by other 
great science communicators. I was drawn not 
only to their explanations of scientific concepts 
but also to their stories. it wasn’t just his 
intellect that made him stand out. It was also 
his charisma and authenticity that resonated 
with the people around him. So, what can we 
learn from him? I think that as scientists, we 
should all question authority (politely, of 
course). We should take initiative and offer 
feedback and suggestions, if we see something 
done wrong or if there is a better way to do 
things. Of course, I wouldn’t suggest breaking 
the law to prove a point like what Feynman did 
at Los Alamos. Feynman also advocates delving 
deep into subject matter. Having cursory 
knowledge of other scientific fields is useful but 
having a superficial knowledge of subjects 
within your own field is not ideal. In this 
respect, learning shouldn’t stop after your Ph.D. 
And the best way to figure out if you have 
mastered a subject is to teach it! Doing is easy - 
it just takes time and effort. On the other hand, 
knowing how to explain something takes 
expertise. Remember: Those who can, do; those 
who can do better, teach. 

Conclusions 

Lastly, no one is perfect. Feynman surely wasn’t. 
Not everybody was enamoured with his 

personality, and some collaborators thought he 
took more credit than he deserved [2] . The 
point is to be kind and keep yourself honest. 
Genius doesn’t last forever. To conclude, I want 
to note that there are many more interesting 
stories about Richard Feynman on the internet 
[10, 11] . There are also plenty of non-technical 
books out there discussing his life, work, and 
philosophy. For those that want to know more, 
be sure to check out the “All Possible Paths: 
Richard Feynman’s Curious Life” exhibit at the 
Artscience museum that runs until 3 March 
2019. 

References: 

[1] D. Kaiser, "Physics and Feynman’s 
Diagrams," 2005. 

[2] Melinda Baldwin, "Feynman the joker," 
Physics Today, 11 May 2018 

[3] R. Feynman, "Richard Feynman - Patents," 
27 6 2013 

[4] R . Feynman, "Sa fec racker Meet s 
Safecracker," in Surely You're Joking, Mr. 
Feynman!, W.W. Norton & Company, pp. 
137-155 

[5] "The Feynman Lectures on Physics," 

[6] "The Feynman Stamp," 11 May 2005. 

[7] K. T. John Preskill, "Feynman at Caltech," 5 
November 2018 

[8] "What was it like to take Feynman's Physics 
X at Caltech?," 2015 

[9] L. Susskind, "TEDxCaltech - Leonard 
Susskind - Richard Feynman," 15 February 2011 

[10] Cal tech, "Feynman 100 Evening 
Celebration," 11 May 2018 

[11] "Richard Feynman: Nobel Prize Winner, 
Atomic Bomb, Quantum Mechanics," 21 March 
2015 

NGSSA Editorial Team. November, 2018

 9


