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Our education and economic development are closely related;
educational backwardness, and especially poor education, is the
problem of the whole nation. I understand the crisis that Pak-

istan is going through right now. The main reason for this is that
the nation has not paid attention to its education system

Paras Ali

T
he main goal of our
education system
shouldhavebeen to
strengthen our
sense of belonging
to a single country,

the concept of unity and nation-
hood.
In 1989, Government College

Lahore was celebrating 125
years since its establishment.
Editor “Hum Sabb” decided to
celebrate the 125th anniversary
with the memorable number
“Ravi.” This issue also had a spe-
cial article about our education
system by Dr. Abdus Salam, the
only Nobel Laureate Pakistani
scientist. This historical writing
is the effort of a great mind, so it
has depth of knowledge and
breadth of sincerity. With cour-
tesy from “Hum Sabb” at your
service, here are some excerpts
from this 34-year-old work,
translated from Urdu to English.
Dr. Abdus Salam’s words con-

tinue here.
I came to Cambridge in 1946

after doing my MA from
Government College, Lahore. In
a Cambridge classroom, stu-
dents sit in the same way that
worshipers sit in a mosque
before prayer. A silence pre-
cedes the arrival of the lecturer.
In the middle of a lecture, an

English student will be using a
pen with four different inks and
a roller to draw straight lines.
His note-taking copies will be
carefully written as if by a pro-
fessional calligrapher.
The students next to me had

come straight from the schools,
all younger than me, but they
had the kind of self-confidence
and ambition that it took me at
least two years to develop. He
came from an environment in
which every teacher in his
schools used to send good stu-
dents off to Cambridge, saying,
dear, you are a child of the
nation in which Newton was
born. And the knowledge of
mathematics is your legacy, you
can be a Newton if you want.
The style of discipline at

Cambridge was also new to me.
You can take the Cambridge BA
exam only once in your life. If
you fail, God willing, then it is
not possible to take the exam a
second time.
The discipline of the hostel

was that you could stay out of

the college till 10 pm without
permission. A fine of one penny
between ten and twelve o’clock,
but if you come after twelve
o’clock there will be seven days’
gating, and if it happens three
times during the year you will be
expelled from Cambridge.
At Cambridge, every student is

considered an adult and is fully
responsible for all their actions.
At Cambridge, these strictures
were lifted from 1968 onwards.
A Cambridge student is used to
working with his hands.
I remember the first day when

I went to St. Johns College, I
took a taxi from the railway sta-
tion, but when I reached the col-
lege, I called the porter and said
that this is my box. He said that
it is Wheel Borrow, take it to
your room.
I am not reciting these old sto-

ries for personal gain. I want to
make some suggestions on the
subject of education and knowl-
edge, and in this regard these
stories are part of my essay.
Our education and economic

development are closely related;
educational backwardness, and
especially poor education, is the
problem of the whole nation. I
understand the crisis that
Pakistan is going through right
now. The main reason for this is
that the nation has not paid
attention to its education sys-
tem.
The primary function of the

education system is considered
to be the shaping of individual
character. The foundation of
character that is formed in col-
lege can hardly change through-
out life, but in this essay I will
not discuss personal character.
My focus is on the national
aspects of our education system.
In Pakistan’s 40-year (this arti-

cle was written in 1989) history,
the most important issue has
been nationality. The creation of
Pakistan was a miracle. After
two hundred years of slavery,
the Holy Lord gave us a land
where we could build as we
wanted. But during this long
period, they could not create a
sense of unity, a sense of broth-
erhood, or a sense of national-
ism. Therefore, this holy person
considered us unworthy and
withdrew that blessing and trust
from us in its original form.
After Pakistan was made, the

main goal of our education sys-
tem should have been to
strengthen our sense of belong-
ing to a single country. The con-
cept of unity and nationhood has
changed over time. In terms of
today’s concept, there are many
examples of countries and
nations in the world whose sta-
bility is solely due to their educa-
tion system.
Take the US situation for

example. English, Irish, German,
Italian, Swedish, French, all
tribes live in America. These are
the people who have given their
lives in Second World Wars for
their separate nationality in
Europe. Their languages were
different before coming to
America. Religions were differ-
ent and still are, but America’s

education system has melted
these tribes into a single nation-
ality like a crucible.
Every child is taught the

American Constitution in
school. American heroes speak
for themselves. Day and night,
he listens to American anthems.
Writers, poets, and fiction writ-
ers write in such a way that the
love of every region of America
is stirred in the citizens. An
American citizen is not only
taught to love his city, but he
also considers himself a citizen
of thousands of other American
cities.
He no longer fits the streets of

distant Europe, where he or his
ancestors came from. It has to
do with its region to which its
food, its employment and its
every resource belong. He
strives to grow and shine the
region through schools, colleges,
newspapers, magazines and tele-
vision.
Currently, Pakistan consists of

four provinces. In terms of lan-

guage, history, food, clothing,
and culture, West Pakistan is one
of the most homogeneous
regions in the world. Believe it
or not, Scotland, Wales, and
England have longer distances.
Punjab, Sindh, Balochistan, and
the border are relatively close to
each other.
Like America, our education

system, our curriculum can high-
light our love for this land. I
would like to express a personal
wish. I would like a new Urdu to
be born in Pakistan, a combina-
tion of Old Urdu, Pashto,
English, Punjabi and the unique
dialect of Jhang. Which will
increase the sense of unity and
nationhood. There is a need for
our education system to con-
sciously highlight the sense of

unity.
My second request is about

technical and science education.
Pakistan is economically back-
ward. An American earns fifty
times more than us. Twenty
times more than the average
income in England, eight times
more than most of Iran, eight
times more than Iraq, Algeria,
Syria, and Egypt have per capita
incomes that are six times high-
er than ours. Why are we so poor
nationally?
Granted, America is lucky. The

Americans found an empty land
rich in natural and mineral
resources, but the questioner
may ask us how we became the
slaves of the British. If the
Englishman was familiar with
the art of sailing, and we were
not, who taught him this art?
If Clive’s Flint Locks rifles,

guns and cannons were of such
superior quality that the match
locks of Siraj-ud-Daula could not
compete with them, who
bequeathed this art of gun-mak-

ing to the British? This art was
not invented by this nation itself.
After this art was invented, did
not the British themselves pro-
mote it in their nation through
education?
The victory in the field of

Panipat was due to Babur’s
Roman artillery. Even after 1526,
the Roman Turks continued to
conduct research in this art, but
Babur’s descendants were
unable to establish a regular lab-
oratory for the advancement of
the art of cannon making.
You visit Constantinople. The

concept of the mosque of the
Roman Turks in his time was
that every Royal University
would have a hospital on one
side and a seminary on the other
side. This seminary will not only
be a religious school, it will also
have cannon making experi-
ments. Unfortunately, the Turks
who came to Pakistan and India
had relatively little interest in
knowledge. They left their mon-
uments, shrines and tombs like
the Taj Mahal etc. No seminaries
and laboratories.
What if God himself opened a

new continent to the Americans
and blessed them with a new
home? It was not the reward for
their tenacity that drove them to
brave the storms in search of
new continents in the endless
seas.
If today Japan has surprised

the world with its technology, no
giants have descended to teach
it. There was a time when
Japan’s wealth was considered
ineffective in the world markets,
now it has the highest reputation
in technical terms.
British Layland produced the

Mini Morris car. The Japanese
have made the same cars.
Instead of 1000 cc, Japan devel-
ops the same power with a half-
sized engine of 600 cc. How does
this happen?
Honda assembles hundreds of

engineers.
The same kind of engineers

who come out of Mughalpura
with degrees.
They get a stipend of one year,

during which they are required
to develop this new engine. Use
your skills. This is their life and
death.
Forty years ago, Professor

Townes of America invented the
transistor. He received the Nobel

Prize for this invention.
Attempts to break his patent
began in the universities of
Tokyo and were so successful
that since then the Japanese
have been king of electronics.
Not only did he rediscover that
invention, but he also published
a copy of it in general papers, so
that whether he was Pakistani,
Arab, Iranian, he could develop
transistor technology.
Who are the Japanese people

of knowledge? You will not
believe that these are the same
people who were not familiar
with the art of shoeing horses in
the early nineteenth century.
When American Admiral Perry
brought his warships to Japan in
the last century and the
Japanese tried to stop them, a
few barrages from the ship’s can-
nons forced the Japanese to
open their port.
Reportedly stolen from an

American admiral’s ship. It was
the theft of a horse. The horse
disappeared during the night and
was returned the next day. The
Japanese were eager to look
closely at his shoes and learn
shoe making. At that time, their
metallurgy had not reached the
extent to make iron shoes.
Today, matriculation season in

Japan is known as suicide sea-
son. Future admissions are
based on the results of this
exam. But its standard is so high
that children of this age do not
take higher level exams in math-
ematics, physics, chemistry in
any other country of the world.
During these exams, the secrets
of the papers are not revealed,
there are no strikes, the doors
and glasses of the examination
centers are not broken.
The whole nation, all teachers,

parents, students suffer from
Examination Fever. Then these
people accept the results of
these tests in their own way.
Many years ago I was fortunate

enough to visit China. A student
enters middle school in China at
the age of twelve and ends at the
age of seventeen.
Think of these middle schools

as the intermediate colleges of
my student days. During these
five years of compulsory educa-
tion, every Chinese learns twelve
subjects, none of which are
optional.
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Dr Abdus Salam

The greatest remaining
challenge to theoretical physics is to

bring gravity within the same
framework as the other interactions.
So far, a viable quantum theory of

gravity eludes usSayyed Shehzer

A
bdus Salam is one
of the leading the-
oretical physi-
cists of his gener-
ation. His 275
published papers

span a huge range and contain
many seminal contributions. It is
quite impossible to include all the
importantpapers inasinglevolume.
“Selected Papers of Abdus

Salam (with commentary)” was
published by “The World
Scientific Series in 20th Century

Physics” and is a collection of
Dr. Abdus Salam’s best papers
on relevant topics. This article
here we are reproducing is the
“Introduction” to that book. We
are making this again to show
the public the scientific work of
Dr. Abdus Salam. The book can
be accessed here.
Abdus Salam is one of the

leading theoretical physicists of
his generation. His 275 pub-
lished papers span a huge range
and contain many seminal con-
tributions. It is quite impossible
to include all the important
papers in a single volume.
As editors, we have had to

make very difficult choices,
omitting many papers that we
would have wished to accommo-
date. We have tried to include
representatives of all the differ-
ent periods of his work and all
the different fields to which he
contributed, though inevitably
some are better represented
than others. The papers appear
in roughly chronological order,
but they have been grouped into
five broad sections, each repre-
senting a different major strand
in his work. Abdus Salam was

born in Jhang, now in Pakistan,
one of the least developed areas
of a developing country. Before
leaving for England, his name
was already a legend in his home
country as, in the fierce competi-
tion of pre-partition India, he
passed every examination at
Punjab University, Lahore with
the creation of a new record.
Salam came to Cambridge in

1946. Following a brilliant
undergraduate career, he began
research in the Cavendish

Laboratory in 1949 at a most
opportune moment. During the
Second World War, many of the
leading theoretical physicists
had been involved in the
Manhattan project or other work
for the war effort. When the war
ended they returned to their uni-
versities to attack with renewed
vigor the problems they had left
behind, including the intractable
problem of infinities in quantum
electrodynamics (QED). There
was a sudden surge of progress,
most notably the development
of renormalization theory, which
showed how to control the
infinities by absorbing them into
corrections to the observable
parameters of the theory, the
mass and charge of the electron.
When Salam graduated, he

asked Nicholas Kemmer to take
him on as a research student.
Kemmer told him that all the
fundamental problems of mak-
ing QED finite had been solved
by Shin-ichiro Tomonaga, Julian
Schwinger, Richard Feynman
and Freeman Dyson, and that
Paul Matthews, then just com-
pleting his PhD, had nearly done
the same for spin-zero meson

theory, but might have some
problems left. Matthews had
proved renormalizability to low-
est order and suggested that
Salam try to extend the proof to
higher orders. He was amazed
when Salam returned almost at
once with a solution to one of
the outstanding difficulties, the
problem of ‘overlapping diver-
gences’. Matthews became
Salam’s PhD supervisor and they
worked together on the prob-
lem. Thus began one of the
longest-lasting and most produc-
tive collaborations of Salam’s
career.
Salam’s work made an immedi-

ate impact. He was at once rec-
ognized as a major contributor
to the field. Following a brief
visit to Princeton and a three-
year spell as professor at his
alma mater, Government
College, Lahore, and Head of the
Mathematics Department in
Panjab University, he returned
to Cambridge as a lecturer in
1954 and was appointed
Professor of Theoretical Physics
at Imperial College in 1957 at the
age of 30. During this period he
made some of the key advances
in quantum field theory, espe-
cially concerning proofs of
renormalizability and extending
the validity of dispersion rela-
tions. These papers constitute
the bulk of the first section of
the collection.
Following the successful

description of electromagnetic
interactions by QED, physicists
sought to apply similar ideas to
the other fundamental interac-
tions – the strong and weak
nuclear forces and gravity.
Salam made one of the key early
advances in developing a theory
of weak interactions when he
introduced the Y5 invariance
principle for neutrinos, leading
to the two-component theory of
the neutrino. Since the triumph
of QED, the greatest advance in
fundamental theoretical physics
has been the development in the
60s and 70s of the unified theory
of weak and electromagnetic
interactions, a gauge theory
based on the symmetry group
SU(2)xU(1).

Continue on page 3
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These are the twelve subjects:
1. Patriotism 2. Chinese language 3. Two foreign

languages English, Russian, or Japanese 4.
Agriculture, 5. Mathematics, 6. Physics, 7.
Chemistry, and 8. Biology 9. History; 10. Geography
11. Workshop Practice. Each student reads twelve
subjects out of twelve. (Now this map may have
changed)
During my student days, it was said that a Muslim

does not read mathematics. Nowadays, it is said
that half of Pakistani brains are capable of calcu-
lus, physics, or chemistry. The structure of the
remaining 50% of brains is such that these subjects
cannot fit into them. The Chinese have decided
that 100% of students will study both science and
arts.
You might think that the result of this compulso-

ry teaching of science would be that the standard
of these subjects would be lower than our interme-
diate standard for a 16/17 year old student. To test
this, I attended one-hour lessons in both physics
and mathematics. In mathematics, I was amazed
when I saw fourteen-year-old students reading
Orders of Infinity. This is the subject we teach in
BA.
China is determined to adopt every industrial

technique. His new national life began two years
after ours, in 1949. But the result of his determina-
tion is that, in these forty years, he has built sophis-
ticated machine tools at the national level. MIG
makes 21 aircraft. Every Chinese student spends
one day a week during their school and university
days in the workshop.
In the school I visited, there was a group of four-

teen to sixteen students making Transistor
Components. Another group was preparing
Potassium Carbonate from mineral form to titra-
tion and bottling it for market. A group of four
twelve-year-old students were busy cutting their
classmates’ hair.
In one room, four twelve-year-old children were

busy repairing the shoes of the other students by
taking three cents. One of them spoke up. You look
at the windows of this room, they are covered with
curtains. When we first started repairing shoes, we
used to shy away from handling smelly shoes.
Curtains were kept on the windows. Gradually, we
are no longer ashamed of this hard work.
It is important that we are productive during our

student life, not parasites. I asked again and again
in madrasas, colleges and universities that it was
accepted that all the factories are owned by the
government, but you guys work in the education
department, the factories will be owned by the pri-
vate sector. You’ll need grants to do all of this,
here’s how it’s managed.
In our case, if the principal or headmaster wants

to meet the Deputy Commissioner, the workers
stop him. How do you solve these types of prob-
lems? Believe me, when I asked questions, I could
not understand them as questions. His answer was
always that our society is built on the principle that
every individual will help a good idea wherever he
is. How can it be that any officer or functionary of
the government becomes a hindrance in any way?
In China’s statement, I strayed too far from my

subject. Skills can spread throughout their nation if
the Chinese don’t think of their nation as mentally
retarded and expect every child to learn some kind
of science and some skill to increase it, and if all
nations reduce their poverty. If they are treating
them in the same way, are there any lessons for us
in this? You will say that poverty itself is such a
curse that if a person is hungry, naked, then there
is no attention towards increasing his mental abili-
ties. In this regard, I do not forget an incident in
Germany. In 1947, I was a student at Cambridge.
Germany was defeated. The German nation was in
ruins. A party of students from Cambridge and

other universities was invited by the American
Control Commission to see the condition of the
German. Around 500 students arrived in Munich
from all over Europe.
There was not a building in the city that was

intact, so it seemed that the Germans were not liv-
ing in houses but in buildings. Tents were pitched
for us in a city park. In this city of tents, I heard
that a German was looking for me. It is known that
he is a Research Scholar. By that time, he was get-
ting a monthly salary of maybe 25 rupees. With this
advertisement, he could probably eat a day’s bread.
A bony frame, during the war he was employed in

a prisoner of war camp where some Punjabi pris-
oners were also held. He learned Punjabi language
from these Punjabi prisoners. In 1947, this German
was compiling a Punjabi-German dictionary. His
total capital in the Punjabi language was one copy
of Heer Waris Shah and one copy of Dalla Bhatti,
printed in Lahore and in a worn condition.
Hearing that there is a Punjabi in the city. That

German was looking for me to explain some diffi-
cult points in Dalla Bhatti. Unfortunately, these
places were also difficult for me, and this poor per-
son’s desire remained unfulfilled.
Consider this incident. I don’t know whether that

dictionary was published or not. Even if published,
how many people use it? But this is the story of a
knowledge-loving nation. A nation whose entire
asset is knowledge. Knowledge of science, knowl-
edge of technology, knowledge of languages, and
then a nation whose people are determined that
even if it is meaningless to write a German Punjabi
dictionary, they will not spend their time playing
cards. Will not do strikes, will not watch movies,
will not consider their university time as play time,
learn knowledge and create knowledge. Perhaps
there is a lesson in this for us too.
Regarding nation-building, I was referring to

China. I want to repeat a story. This story is told by
Chairman Mao and you will hear it in every
Chinese language. In the olden days, there lived an
old man in the north of China. His name was “Peer
Kum Aql”. The direction of the old man’s house
was towards the south, but in front of his door
stood the two great mountains of “Ne Hong” and
“Wang Du,” due to which the rays of the sun never
reached his house.
One day, the old man called his young sons and

said to them, let us dig this mountain away. His
neighbor whose name was “Pir Daneshwar” said to
the foolish old man. “Hey Mr., I knew that you were
stupid, but I did not think that you would be so
dumb.” How will you be able to remove these two
mountains by digging?
The foolish old man said, you are right, but if I

die, then my sons are after them, their sons after
their death, their sons after their death. This cycle
will continue forever. The mountains won’t get
much longer, they will get shorter with each dig. It
will not increase. One day, this curse will be
removed from our door. The same night, two
angels came and removed the curse from these
two mountains.
My submission is that the curses of society are

like these twomountains. Try to remove them from
your sphere of influence with patience. The Holy
Spirit of Allah will have mercy on your efforts. Do
not worry whether your attempt will succeed or
not. You should do your duty; the pure personality
of God Almighty will shower many blessings on
them. I think that we have taken the wrong mean-
ing from Iqbal’s philosophy of self and have
become more individualistic. And they started
avoiding working for the nation.
Elevate yourself so much that before every des-

tiny, Ask the servant of God himself and tell him
what is your pleasure
It did not mean that we put our own interests

first and gave secondary status to the nation.
However, this has been the case.

Our Education System, A
Historical Essay By Nobel
Laureate Dr. Abdus Salam

Cosmologists think that the universe
started out as a particle-filled mass of light
and force that was very hot. Then there was
a huge expansion that started the journey

to the current form of the universeHina Baloch

D
r. Abdus Salam’s
Nobel Prize-
winning elec-
troweak theory:
What was the
theory covering

the early stages of the universe, and
why is it important?
A scientist from Pakistan

named Dr. Abdul Salam, who
won the Nobel Prize, put for-
ward electroweak theory in the
field of physics almost 50 years
ago. Its position in the field of
physics is so key that it is still
routinely taught in the curricu-
lum today.
His theory of electroweak the-

ory later became known as the
Salam-Weinberg model. Its mod-
ern form is called the Standard
Model. Steven Weinberg is an
American scientist who shared
the Nobel Prize for this elec-
troweak theory in 1979 with Dr.
Abdus Salam and Sheldon Lee
Glashaw.
Dr. Abdus Salam first asserted

in his electroweak theory that
two of the four fundamental
forces found in the universe, the
wake force or weak nuclear
force and electromagnetism, are
essentially two forms of the
same force.

He combined these two forces
and named it Electrovac Force.
His discovery led to many
results and led to many scientif-
ic predictions.
One of themwas regarding ele-

mentary particles that had not
been observed until then.
Professor Pervez Hoodbhoy, a

physicist in Pakistan, told the
British Broadcasting
Corporation (BBC), that the
electroweak theory of Dr. Abdus
Salam has a key position in the
field of physics.
‘Unifying these two forces

means that he proved that they
have the same structure from a
mathematical point of view. It
was considered a big task
because it has different results.
According to Prof. Pervez

Hoodbhoy, one of the most
important results that Dr.
Salam’s electroweak theory led
to was that he predicted that
“there are some particles that
are of fundamental importance
but have not been seen so far.”
These particles were seen 15

years after their discovery when
they were tracked by the
European Atomic Energy
Agency.

What is this game of particles
and forces?

Cosmologists think that the
universe started out as a parti-
cle-filled mass of light and force
that was very hot. Then there
was a huge expansion that start-
ed the journey to the current
form of the universe.
According to scientists, this

big expansion happened in a
moment, and this basic expan-
sion process is called the Big
Bang, which explains the exis-
tence of the sun, moon, stars,
planets, and other celestial bod-
ies.
The basis of this electroweak

theory is mostly in the observa-
tions of cosmology, and science
demands evidence.

What does Dr. Salam’s elec-
troweak theory tell us about
the universe?

A branch of physics called par-
ticle physics deals with the
structure and properties of ele-
mentary atomic particles. Its
experts look for scientific evi-
dence that can explain the exis-
tence of the universe and the
creation of matter and life in it.

Dr. Abdus Salam was one of
those scientists. According to
Prof. Pervez Hoodbhoy, this the-
ory of unity can be applied in the
field of cosmology, and thus we
can know how the early
moments of the universe were
spent.
“What kind of particles were in

it and what was the temperature,
and then why the various ele-
ments that formed later formed
in the quantities that we observe
today.”
What are elementary particles,

who give existence?
To understand why Dr. Abdus

Salam’s theory holds a key place
in physics, it is important to first
see what these fundamental par-
ticles and fundamental forces
are and how they relate to the
universe and its creation.
According to science, all the

surrounding matter is made up
of elementary particles, i.e. these
elementary particles are the
building blocks of matter. These
give weight to other particles.
An example of this can be

understood as if you shake a sta-
tionary train from its place, you
will feel its weight. This is the
weight given to it by the funda-
mental particles that make it up.

But now the question was,
where did these basic particles
get their weight?
We will get the answer to this

question in the explanation of
Dr. Abdus Salam’s theory. First,
let’s see: what are the basic
forces?

What are the four fundamen-
tal forces in the universe?

Prof. Pervez Hoodbhoy
explains it like this: “We see in
our world that there are four
basic forces, which we can iden-
tify separately.” We then plug
them into different equations
and compare the predictions
they make with experience.
These forces are responsible

for driving the fundamental par-
ticles. One of them you know as
gravity.
The other three are known as

electromagnetism, strong force,
and wake, or weak force. The
best way to explain how these
three forces affect the funda-
mental particles is with Drs.
Salam and Weinberg’s model and
its updated version, the Standard
Model.
These three forces arise from

the exchange of particles called

force carriers. The group to
which these particles belong is
called “bosons.” Particles of any
substance transfer energy to
each other by exchanging these
bosons.

What happens with the com-
bination of these fundamen-
tal forces?

Professor Pervez Hoodbhoy
explains that “when the universe
was created, at that time these
four forces were merged into
one force.” As the universe con-
tinued to expand, they started to
differ.
Each fundamental force has its

own boson. We see only two of
them here with regard to the
doctrine of Dr. Abdus Salam.
Electromagnetic energy is car-
ried by photons, while weak
forces carried by bosons are
called “W” and “Z.”
The weak nuclear force has a

very small range, which suggests
that it is carried by very large
particles. And that means the W
and Z bosons had weight, but the
photon had none.

Continue on page 3
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The young Pakistani scientist Abdus Salam chose
the same topic for his PhD and set out to solve the Meson
theory equations and make them easy to understand. He
solved this problem in just 3 months using a technique

called “renormalization”, but due to the rules at
Cambridge University, he had to wait a full three years for

his PhD; And finally in 1952 he got his Ph.DAleem Ahmed

T
heyoung Pakistani scientist
Abdus Salam solved the
Meson theory equations
and make them easy to
understand forhisPhD the-
sis in just 3months, but due

to the rules at CambridgeUniversity, he had
towait a full three years for his PhD.
Professor Dr. Abdus Salam is the only

Pakistani scientist to have won the
Nobel Prize. He was born in Jhang on
January 29, 1926, and went to high
school in the same city. In his matricu-
lation examination, he secured the first
position in undivided Punjab. He
received first place in his MA in
Mathematics from the Government
College in Lahore.
Dr. Abdus Salam’s good fortune was

that in the same year he was given a
scholarship by the British government,
and he went to the UK for further high-
er education. There he enrolled in St.
John’s College, Cambridge, where at
that time the “Try Pass” (BA Hons) was
completed in three years. But Abdus
Salam completed the course in just two
years with a first-class grade and also
got the rank of “Wrangler” under the
Cambridge system. In 1949, he entered
Cambridge University to pursue his
Ph.D.

It should be noted that it was the
early period of quantum mechanics
when efforts were underway to solve
advanced problems of particle physics
and understand the nature of matter
and energy using advanced and com-
plex mathematical techniques. But the
problem was that while solving many
equations of quantum mechanics, some
strange figures (indeterminate quanti-
ties) were found that were very diffi-
cult to eliminate and make the results
understandable. The same problem
was with the equations of “Meson’s the-
ory.”
The young Pakistani scientist Abdus

Salam chose the same topic for his PhD
and set out to solve the Meson theory
equations and make them easy to
understand. He solved this problem in
just 3 months using a technique called
“renormalization”, but due to the rules
at Cambridge University, he had to wait
a full three years for his PhD; And final-
ly in 1952 he got his Ph.D.
In 1951, he received a fellowship at

the newly established Institute for
Advanced Study at Princeton
University, USA, where the world’s
greatest scientists, including Albert
Einstein, came to give lectures.
After completing his PhD, Dr. Abdus

Salam returned to Pakistan and joined
the Department of Mathematics at
Government College, Lahore, first as a
professor and later as the head of the
department. But he did not like the
environment here, and after a series of
unpleasant incidents, he resigned from
this job in 1954.
Now he has once again moved to

Cambridge and got a job as a lecturer
there. At Cambridge, Dr. Abdus Salam
enjoyed the company of Paul Dirac,
Max Born, Wolfgang Pauli, and other
great physicists like them, who guided
him a lot in his later life. In 1957, Dr.
Abdus Salam introduced the course of
theoretical physics for the first time at
Imperial College, London, and was
included among the teachers teaching
this course until 1993.
Dr. Abdus Salam was only 33 years

old when he was selected as a fellow of
the world-famous and prestigious sci-
entific organization “The Royal
Society,” and thus he became the
youngest Fellow of the Royal Society.
It should be noted that the age of scien-
tists passes before they get this honor,
and very few scientists in the world get
the fellowship of the Royal Society.
In 1961, President Ayub Khan named

Dr. Abdus Salam Special Adviser on
Science. He was also one of the experts
who set up “SUPARCO,” or the “Space
and Upper Atmosphere Research
Commission,” which is Pakistan’s most
important place for space science
research.
Optical physics (theoretical physics)

was Dr. Abdus Salam’s passion, and in
1960, during an international meeting,
he expressed his wish that there should
be a center where young students of
optical physics, especially from the
Third World, could meet with old and
practicing scientists. The Pakistani
bureaucracy rejected this proposal as
“a wish for a five-star hotel for scien-
tists,” but Italy accepted the hosting of
the center, and in 1964, the
“International Center for Theoretical
Physics” (ICTP) was established in
Trieste. After the passing of Dr. Abdus
Salam, this center was named after

him.
In 1968, Pakistani scientist Dr. Abdus

Salam and Americans Sheldon Lee
Glashow and Steven Weinberg worked
on the unification of fundamental
forces and presented a new concept
called “Electroweak Unification,”
under which not only the electromag-
netic force (electromagnetic force) and
the weak nuclear force (weak nuclear
force) but also two new fundamental
particles, the omega boson and the Z
boson, were predicted.
It was this scientific achievement

that led to the Nobel Prize in Physics

being jointly awarded to Glashow,
Weinberg, and Abdus Salam in 1979.
Thus, Dr. Abdul Salam became the first
and, so far, only Pakistani scientist to
win the Nobel Prize in Science. Later,
the 1984 Nobel Prize in Physics was
given to Simon van der Meer and Carlo
Rubia of the European Center for
Particle Physics (CERN) for finding the
omega and z boson particles.
In the last years of his life, he was

diagnosed with Parkinson’s disease,
due to which he moved to Oxford,
United Kingdom, in 1994 and died there
on November 21, 1996.

Life Sketch Of Nobel Prize Winner,
Pakistani Scientist Dr. Salam
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Abdus Salam played a major
role, recognized by his sharing
the 1979 Nobel Prize for Physics
with Sheldon Glashow and
Steven Weinberg. Salam’s contri-
butions in this field are repre-
sented by the papers {in Sec. 2,
Selected Papers of Abdus
Salam}.
Once again this success was a

spur to further work, a chal-
lenge to extend still further the
ideas of unification. The next
two sections of the book repre-
sent two different directions in
which Salam sought to go
beyond the electroweak theory.
One obvious question was: is it
possible to develop a unified
theory that embraces not only
electromagnetic and weak
interactions, but the strong
interactions too? By this time,
physicists had a good under-
standing of both electroweak
and strong interactions sepa-
rately. Both are described by
gauge theories – in the case of
the strong interactions, by
quantum chromodynamics
(QCD), based on the symmetry
group SU(3). According to this
theory the strongly interacting
particles, or hadrons, are seen
as composed of quarks, held
together by exchange of gluons.
Thus the proton and neutron
are each made of three quarks,
and the pion of a quark-anti-
quark pair. So theorists started
to look for a ‘grand unified the-
ory’ that would combine the
symmetries of the strong and
electroweak theories,
SU(3)xSU(2)xU(1), into a single
larger group, a symmetry that
would unite the quarks and the
leptons (the electron, muon,
tauon and neutrinos). One such
proposal, due to Jogesh Pati
and Salam, is described in the
papers collected {in Sec. 3,
Selected Papers of Abdus

Salam}. This was an influential
and fascinating development.
The greatest remaining chal-

lenge to theoretical physics is to
bring gravity within the same
framework as the other interac-
tions. So far, a viable quantum
theory of gravity eludes us.
Though we have an excellent
classical theory of gravity –
Albert Einstein’s general theory
of relativity – it cannot be quan-
tized; the attempt leads to irre-
movable infinities. One possible
direction of escape is to change
the classical theory, replacing
general relativity by ‘super-grav-
ity’ or ‘super-string theory’. One
of the key ideas here is super-
symmetry, which relates fermi-
ons to bosons. Though there is
no direct experimental evi-
dence for super-symmetry,
there are indirect hints, and it is
theoretically a most attractive
hypothesis, which does much to
tame the infinities. Even more
radically, string theory postu-
lates that the most fundamental
entities are not point-like but
extended, one-dimensional
objects.
This too helps to tame the

infinities. It is possible that by
some combination of these
ideas we will eventually reach a
viable theory, not only embrac-
ing a quantum theory of gravity,
but also uniting all four interac-
tions in a `theory of everything’
– though this still remains a dis-
tant hope. Section 4 contains a
number of major contributions
by Salam and his collaborators
to these developments.
The final section, devoted to

some of Salam’s most recent
work, illustrates both the
breadth of his interests and the
continuing originality of his
ideas. Unlike most of his previ-
ous research, these papers are
not concerned with elementary
particles but with fundamental
problems in condensed matter

physics and biology. One of the
most exciting developments in
the condensed matter field in
recent years was the discovery
of materials that are supercon-
ducting up to relatively high
temperatures. Whereas the
mechanism of superconductivi-
ty in conventional metallic
superconductors is now well
understood, there is as yet no
accepted theory for the mecha-
nism of high-temperature super-
conductivity. The papers pre-
sented here describe a very
promising line of attack, involv-
ing field theories restricted to
two spatial dimensions, corre-
sponding to the layered struc-
ture of these materials. Also
included are two papers pro-
posing a solution to one of the
long-standing puzzles of evolu-
tionary biology – the origin of
chirality or handedness in bio-
logical molecules.
Each of the five sections {of

this book, Selected Papers of
Abdus Salam} is preceded by a
brief introduction, setting the
scene for the papers that follow.
The editors are very conscious
of the omissions from this vol-
ume. Many important papers,
especially long ones, had to be
eliminated to keep the total
number of pages within bounds.
However, a complete list of
Salam’s published papers is
included from which those we
could not accommodate can be
found. The volume also omits
all Salam’s many wider contri-
butions – to debates on science
policy, development in the third
world, international peace, and
so on. Many of these have
already appeared in other col-
lections.
We are grateful to numerous

colleagues for their advice
about what should be included,
and only regret that we were
unable to accept all their sug-
gestions.

Selected Papers Of
Dr. Abdus Salam
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How did Dr. Abdus Salam
combine these two forces?

Dr. Abdus Salam theorized
that if there are four such parti-
cles, they are “messenger” or
“carrier” particles. If two of
them were neutral and two
were electrically charged, they
could make electrovacuum
unity possible.
Thus, it was found that the

main balance of this theory was
hidden in a scheme that gave
weight to particles moving dur-
ing weak nuclear force
exchange but not to photons
during electromagnetic
exchange.
How important was their
prediction?

Dr. Abdus Salam and
Weinberg’s theory said that
there is an invisible field or
fields that extend throughout
space and interact with the vis-
ible field to give particles their
weight.
It also contains the answer to

our question as to where the
fundamental particles from
which other particles are made
or carry weight get their weight
or how they came to be.
This hitherto unseen field

was later known as the Higgs
boson, and the particle carrying
it was called the Higgs particle,
named after Peter Higgs, the
scientist who proposed the the-
ory.

What is the Higgs Boson?

According to Prof. Pervez
Hoodbhoy, Higgs wrote an arti-
cle in 1964 that was not related
to electrovacuum theory.
‘It was just a miracle in the

quantum field theory article
that particles could be given
weight.
Salam and Weinberg applied

this work to wake and electro-

magnetic waves.’
According to Prof. Hoodbhoy,

both of them wrote that this
boson exists, but their theory
did not predict how heavy it
would be, so it had to be found
experimentally.
The Higgs field was different

from the fields of other funda-
mental particles because it had
volume but no direction.
Similarly, unlike other parti-
cles,
its particle, the Higgs boson,

had a spin value of zero.
One of its unusual features is

that its power is greater when
its field value is zero.

What did he explain in the
question of the origin of the
universe?

According to the Higgs
boson theory, all elementary
particles gained weight when
they interacted with the Higgs
field, and this was possible
when the universe cooled and
the force on it decreased after
the initial massive expansion,
or Big Bang.
The different masses of ele-

mentary material particles are
also due to the fact that they
interacted with the Higgs field
with different force.

This theory also explained Dr.
Abdus Salam’s electroweak the-
ory as to why bosons W and Z
of the wake force had weight
while photons of the electro-
magnetic force had no weight.

‘It was the work of Dr. Abdul
Salam’

In 2012, scientists at the
European Atomic Energy
Agency conducted a massive
experiment to search for the
Higgs boson, and scientists at
the Large Hadron Collider cen-
ter claimed to have received a
signal consistent with the Higgs
boson.
This electroweak theory is

important in many ways, and
it led to several results, one
of which was the explanation

of the question of how the
universe expanded in an
instant and then how it
was possible to expand fur-
ther.
According to Prof. Pervez

Hoodbhoy, this is only one of
the thousands of things in the
story of the existence of the
universe.
However, it was the work of

Dr. Abdus Salam and Dr.
Weinberg that saw and discov-
ered the Higgs particle.

What Is Electroweak Theory
Of Dr. Abdus Salam?

Dr Abdus Salam



Daily Nawai Waqt editorial dated 18/
November 1979 writes, “Understanding

the importance of Islamic Science Foundation in
Saudi Arabia, Dr. Abdus Salam is

welcomed in Jeddah. And it is called “the pride of
the Islamic world”

Abdul khalique

D
r. Salam sug-
gested that one
billion dollars
should be
spent initially
on the forma-

tion of this foundation, which
will help Muslim students obtain
such scientific education. This
foundation should be run by
eminent and well-known scien-
tists from the Islamic world.
Dr. Abdul Salam believed in

scientific research and support-
ed the scientific movement.
After getting the Nobel Prize in
1979, he worked hard to set up
the Islamic Science Foundation
to promote science in Islamic
countries. Dr. Abdul Salam has
the honor of being the first
Muslim Nobel laureate.
King Hassan of Morocco

issued a long royal decree to Dr.
Abdus Salam in which he paid
tribute to him, writing: “With
your success, Islamic civiliza-
tion and thought have been
enlightened.”
According to the June 29,

1980, issue of the daily Al-Fazl;
after receiving the Nobel Prize,
Dr. Abdul Salam has visited
Islamic countries and raised the
slogan of establishing “Islamic
Science Foundation” in many
places, which is a clear proof
that he was the greatest Muslim
scientist in this era. Abdus
Salam was willing and sympa-
thetic, so the Islamic countries
agreed to the slogan of the
“Islamic Science Foundation”
and approved it.
A renowned Pakistani daily,

Nawai Waqt, writes:
“Pakistani scientist Dr. Abdus

Salam, who won the Nobel
Prize, made a proposal in 1973
that Muslim countries should

establish an Islamic Science
Foundation.” Last week, a con-
ference was held in Jeddah in
which the final decision was
taken to establish this institu-
tion. In this way, the Islamic
Summit Conference approved
the proposal of Dr. Abdus Salam
in February 1974. But the deci-
sion to implement it has now
been made. The Jeddah confer-
ence decided to implement the
establishment of the foundation.
In addition to the scientists of

Islamic countries, the King of
Saudi Arabia congratulated Dr.
Abdus Salam on receiving the
Nobel Prize and called it a proud
achievement for the Islamic
world.
Daily Nawai Waqt editorial

dated 18/ November 1979 writes,
“Understanding the importance
of Islamic Science Foundation
in Saudi Arabia, Dr. Abdus
Salam is welcomed in Jeddah.
And it is called “the pride of the
Islamic world”.
An interview of Dr. Abdus

Salam was published in a local
newspaper, “Al-Fazl Rabwah,” in
which Dr. Abdul Salam, regard-
ing the establishment of the
Islamic Science Foundation,
said:
“It’s a move in a good direc-

tion, and I’m very happy with it.”
In fact, the initial proposal was
much higher than the current
one.
“I persuaded Mr. Bhutto in

1974 to set up a foundation with
a capital of one billion dollars,
and the Islamic Summit recog-
nized it.” But nothing was done
about it after that. Then, in 1981,
General Zia-ul-Haq agreed to
take up the matter at the Taif
Summit. The foundation was
established. Now I know. “Given

that the amount actually
received by the foundation so
far is only six million dollars,
you will agree with me that
Muslim governments can give
more than that.” Daily “Al-Fazl
Rabwah,” October 8, 1984.
After receiving only a few mil-

lion dollars instead of the billion
promised, Dr. Abdul Salam com-
plained about the attitude of the
Muslim countries and expressed
his disappointment with them.
Therefore, daily Jang London
writes: “Nobel Prize-winning
Pakistani scientist Dr. Abdus
Salam will establish the Science
Foundation.” “The Islamic
Conference has approved 50
million dollars instead of 1 bil-
lion dollars.”
Talking about the characteris-

tics of the proposed science
foundation, Nobel Prize-winning
Pakistani scientist Dr. Abdus
Salam said that a foundation
will be established for the pro-
motion of science in Islamic
countries so that the talented
scientists of those countries can
increase their knowledge.
While giving an interview, Dr.

Salam said that concrete meas-
ures have not been taken for the
promotion of scientific studies
in Islamic countries.
Dr. Salam founded the

International Center for
Theoretical Physics (ICTP) in
Trieste, Italy.
He is also the Director of this

center.
A thousand scientists receive

training in physics from this
center. Dr. Salam’s center is also
supported by the International
Atomic Energy Agency and
UNESCO.
Dr. Salam said that the founda-

tion will be a non-political

organization, and it will be run
by scientists from Muslim coun-
tries. Apart from this, it will be
linked to the organization of the
Islamic Conference, however,
Dr. Salam has expressed his
regret that he had proposed one
billion dollars for the proposed
foundation, but the Islamic
Conference approved 5 million
dollars for it.
In the same context, the news-

paper Nawai Waqt Karachi,
regarding the financial difficul-
ties Dr. Salam faced in establish-
ing the Islamic Science
Foundation, writes: “Dr. Abdus
Salam has said that Islamic
countries are completely isolat-
ed in international science, and
they are not allowed to do sci-
ence.”
The method of development is

not known. He said that he
wants to establish a separate
foundation for the promotion

and development of science.
The Islamic Conference has

approved the plan; instead of
the one billion dollars proposed
by Dr. Salam, the Muslim
Conference has approved 50
million dollars, and only 6 mil-
lion dollars have been released
in a year, which made Dr. Salam
look disappointed.
A report in the weekly

“Lahore” states that: “Dr. Abdus
Salam has urged the oil-produc-
ing countries of the Middle East
to establish a science founda-
tion for the promotion of scien-
tific studies in the region.”
He suggested that one billion

dollars should be spent initially
on the formation of this founda-
tion, which will help Muslim stu-
dents obtain such scientific edu-
cation. This foundation should
be run by eminent and well-
known scientists from the
Islamic world.

Dr. Salam liked how Kuwait
helped spread scientific knowl-
edge in the Islamic world. He
said that the Science
Foundation of Kuwait and the
University of Kuwait gave him a
lot of money to start this organi-
zation. It is important to note
that Dr. Abdus Salam was the
one who got the ICTP started in
1964. Dr. Salam started working
on this center in Pakistan, but
the government of Pakistan
wasn’t interested at the time.
So, he talked to other Third

World governments, and Italy
promised him resources in
Trieste. And ICTP came into
being, which later became
known as the Dr. Abdus Salam
International Center for
Theoretical Physics and is still
engaged in improving scientific
awareness among scientists in
developing countries, especially
Pakistanis.

Islamic Science Foundation,
The Vision Of Dr Salam

Dr Abdus Salam

Professor Salam has been one of the greatest exponents in physics this century.
Born in Jhang, Pakistan in 1926, he was educated at Panjab University, St.
John's College, Cambridge and Cavendish Laboratory, Cambridge where he
obtained his Ph.D. in 1952. He then returned to Pakistan where he served as
Professor at Government College, Lahore and Punjab University. He returned to
Cambridge to take up the position of Lecturer. In 1957 he was appointed as Full
Professor of Theoretical Physics at Imperial College.
Professor Salam is famous for that electroweak theory which is the mathemat-
ical and conceptual synthesis of the electromagnetic and weak interactions -
the latest stage reached until now on the path towards the unification of the
fundamental forces of nature. With this motivation, Professor Salam received
the Nobel Prize for physics together with the Americans Steven Weinberg and
Sheldon Glashow in 1979. --Dr. Ghulam Nabi Kazi

A poetic tribute for Dr. Abdus Salam.
--Twitter

Salam holds the key to the newly opened
ICTP main building on 9 June 1968.

--Twitter


