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In light of our stamp program criteria, which gives priority to subjects primarily relating to

Canada, Dr Salam would not be elegible for commemoration on a Canadian postage
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1. Charm of physics 2. From alchemy to Quarks 3. Interactions: a journey through the
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Catch then, O 'Catch the transient hour
Improve each moment as it flied

Life's a short summer, man a flower

.He dies - alas. How soon he dies
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Thank you for your good wishes for my health expressed in your kind letter of. .-....
26th March 1990 and for the enclosed copy of the translation of my speech.
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The weak nuclear force was not : & )’) Hju S J! /4 (,é!l =310l b/a).l’u'c_
well understood until 1967, when Abdus Salam at Imperial College, London, and Steven

Weinberg at Harvard both proposed theories that unified this interaction with

electromagnetism force, just as Maxwell had unified electicity and magnetism about a
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Letter from Professor Abdus Salam to Michael Roll, August 14, 1982

% INTERNATION AL ATOMIC ENERGY AOQ0ENOCY
UNITRD NATIONS EDUCATIONAL SCIENTIFIC AND CULTURAL ORGANIZATION

INTERNATIONAT, CENTRE FOR THEORETICAL PHY

34100 TRIESTRE (ITALY) * P.O. 5. 580 » MIRAMAKK * TRADA COSTIRRA 11 - TRLEPHONER: 2043t
CADLE: CEXTRATOM - TELRX 400303 3C1'1*

DIRMNCTOR
ARDUN HAXAM
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i icated From Islam by the
i interested to know that officially I have been already excommu.mcate .
Z:t,;l:;gxb:r;;ls in Pakistan. However, I do believe in Allah and In worship- but as :vomethtr'tg Personal
and not institutional. I hope your book is published. It’s much needed.- as n_luch against Christian as
Muslim Priests. How marvellous Bertrand Russell was to write on this subject. Yours A.S.
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Freeman Dyson,

Carlo Rubia, Robert Oppenheimer
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Failures of Einstein

There has been no one like Einstein in this century perhaps never in the whole
history of human thought so far as physical sciences are concerned. Certainly there
never has been anyone so much responsible for so much revoiutionary thinking in
physics. But Einstein may have been lost. Let me recount the Accidents in his life.
At the age of fifteen, he was called by one of his Teachers at the Gymnasium school
in Murich and the teacher said: “ Einstein you should leave the school”. Einstein
said: “I have done nothing amiss.” The teacher said, “Your mere presence spoils the
respect of the class for me.”

This is a reference to Einstein’s, independence ot thought. At the age of sixteen and
a haif-year, Einstein wanted to enter theZurich Polytechnic. He took the entrance
examination for Engincering. Unfortunately for physics he failed. A year later, he
succeeded but by then he had given up all thoughts of becoming an Engineer.
Einstein graduated from the Zurich Polytechnic in the year 1900.

He wanted University position, but he failed because his teachers would not write a
recommendation letter for him. Einstein maintained himself by finding temporary
jobs performing calculations, private tuition’s at three Franc an hour and school
teaching. In November 1901 he submitted a research paper as a thesis for a Doctors
degree. Although this paper was accepted by the prestigious journal “ Annalen der
Physick” the University of Zurich rejected it as inadequate for the Ph.D.

According to his biographer, Banesh Hoffman, Einstein felt himself sinking
hopelessly in a world that had no place for him. An cpisode in 1901 will illustrate
what I mean. Einstein wrote a letter to Prof. Ostwold later to become a Nobel prize
winner, and the letter is this. Since I was inspired by your book on general
Chemistry, I am taking the liberty of sending you a copy of my paper. 1 venture
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also to ask you whether perhaps you might help such a physicist, I am taking the
liberty of making such a request only because I am without means.

Inspite of this Einstein got no reply. Inspite of his second Reminder he still got no
reply. At this stage a beautiful event occurred in his life of which he knew nothing.
Einstein’s father, un-successful merchant, in ill health and a stranger to the
academic community, took it upon himself to write to Ostwald. His father received
no reply.

Eventually as is well known in 1902 Einstein did find a job at the Swiss Patent
Office in Bern first as a Probationary Technical Officer third class, later promoted
to Engineer second class. It was here far from a adequate scientific libraries, far
from the stimulating research atmosphere of a University physics department.
Snatching a few morsels of time for his own calculations, which he did in a drawer,
when footsteps approached. Einstein wrote the revolutionary papers on Quantum
theory of light and unification of space and time during 1905. All this time he was
without a Ph.D. ¢ I shall not become a Ph.D. The whole comedy has become bore to
me”, he
observed.

For his second attempt, which he had made in 1905 also, failed. A third
attempt eventually did succeed but by then he did not care for any Ph.D. from any
University.

So this is the greatest intellect which we have had in the history of mankind. I have
read the story for those people who may go to academic profession and find the
same frustrations that they may remember what happened to that very
great man.

Now I conclude Sir, he was the greatest man of his age, and of his time.
He was indeed ver_’y,_xery_giemat.
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Page 6

The book under review is a collection of articles based on the life
and work Of Pakistan's only Nobel Laureate Prof. Dr. Abdus Salam
compiled and published from Abdus Salam Science Academy, Kingston.
Most of the articles with a few exceptions and the radio-interviews have
been translated from English text published in reputed journals.

Translation of English language articles load with scientific
vocabulary, into Urdu is not an easy task but Virk and his associates, if any,
have done the job with care and distinction.

Anyway some of the articles may not be found relevant to this book
which serves its purpose even without adulatory verses, newspaper cuttings

and their references.

The book has been divided into two parts. The first one carries
articles mostly covering Dr. Salam's person and his scientific theory. In the
second part, scientific papers have been included. Since it is difficult to
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separate Dr. Salam's fascinating personality from his magnificent
researches, this division could not successtully maintained.

The publisher "committed to promoting science among Urdu
speaking migrants'" has in a separate letter expressed his desire to publish
extra copies of his publication and sought assistance from interested
persons in this venture. XYZ
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| had not read the book with the detachment of a neutral mind.
Professor Temple smiled and said: Young man, you should go to
diplomatic service.
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Salam worked very hard but never gave the impression of working hard. IL L o{lﬁ‘

Whenever one entered his room, one would find Salam working at his table. But he

would immediately stand up to converse with you with complete ease and delight until

one begged for leave. And after leaving his room, if one cared to peep back, one would
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There is nothing more destructive of morale than economic inequality.
( Dr. Salam)
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My dear girl, whatever nonsense your father teaches you at home, dont put it in the
exam paper, or you wil fail.
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Personally | do have faith in the efficacy of prayer at times of distress. | could

elaborate on this intensely personal thought but | shall forbear to do this. My greatest

desire before | die is that Allah in His Bounty may grant me thg mystical vision - so that |

too can partake first-hand of what was vouchsafed to the Seers in the past. (Ideals &
Realities,P296)
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If there is one hallmark of true science, if there is one perception that scientific

knowledge heightens, it is this spint of tahayyar. The deeper that one goes, the more

profound one's insight, the more is one's sense of wonder incraased.
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Nothing, instead what we cultivated in Ishpahan and Cordoba is now being cultivated at

MIT, Caltech, and at Imperial College, London. It's just a geographical translations of place.
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.l'am no Ionggr on the trinity wicket, | am working for unity (DAWN, Nov 3, 79)
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Paolo, ask your friends in the municipality of Trieste to dedicate Ye Al (! Z

to us two tombs here inthe Park of Miramare, where we canrest atthe end of our lives.
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self-governance, and internationalization of the scientific enterprise.
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these things can be found out, If you dont want :L 4l & U IgJ f]u: 5] VZI’L’ U;‘?
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due to immaturity as a researcher, | had thrown away what were to become the two

most important topics of research in particle physics for next five years.
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You must have an excellent command in English, if you ask me for professional advice
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in future, write to me in English, otherwise Urdu is welcome.
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Whenever faced with two rival theories for the same set of phenomena one

has always found that a thebry more aesthetically satisfying is also the correct one.

(Dr. Salam)
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Obituary, The Independent, UK, Nov 23, 1996
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During our collaboration, Salam always reacted to our occasional disagreements IL;‘/

with a good-natured spirit. If he were greately excited about an idea that | did not Iiké, he
would impatiently ask, "My dear sir, what do your want? Blood? | would reply, "No

Professor Salam, | would like something better." Whether | was right or wrong, he never

took it ill. ( Obituary Physics Today, August 1997, page 74,75).
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We used to stand outside his house, U &/ Y 5/§ LK uyl 3/»3any work

when he came out of the house, we used to walk him to the Institute and then walk back
with him to his house. He was too old to do any work.
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There is no confiict between the study of nature and the study of Islam. A

study of these natural laws, and seeing how they operate is a form of prayers and

gratitude to Allah ( Dr. Abdus Salam)
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Don't go near Salam, he will alwgys find son"\ething for you to do.
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One of the unresolved puzzles of biology is the origin of chirality: why it is that most

biological molecules appear in only one of two mirror-image forms. Salam wondered

whether this problem couid be related to the weak interactions, which exhibit a
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fundamental lack of mirror symmetry. ( Memoirs of Royal Society by Dr Tom Kibble, FRS)
(1] oS

S euo§ S SFTy S (Gt f ) s i s

X ) St o ;’U;L}lw Sl ol el 1Ll s S5

L Sar§Ey S e AL s TR L7 -&

A LSS L il & nive $ e o Fio g dn

2T (S of i 0 250 59 e (i DS

L b LWt TE G650, o £ olelbny Uy by g

pg Sl o LB LA L L U2 & 5WIE S o

6o & 2u S e 2 e sl i £ e S s L Bt
B

3

LY LA
Fotfuga i ot e Ll Sl L1 & B 15
FPe T bph By St ude bl ee (b Te s}
-‘a;}ngéﬂﬁ:«j:&yﬁi.(Uf}'/lﬂ-g,yu[
Y - S Y Ve PR -G LI
bt &2 T I P Siieimi st AL P St
LSS L U U By S e s B B S s e P
Wwie A (UL gD WG s fafru/
A prophet is never recognized in his land - Z u! 6’u‘:1?(7f 0s!
140 e eeeee

o b ALY S LIt L (AT e it P



(rr)
=B o e o tbBIsilt g 2 SFUNA L it S ey i
bt o £ 20l Py b P L SN s £ s s B
KASI SIS Y PP Y Whatis (asBysquare? U 3 ol b U 611,24
FEELE St O HE 2 Yy b te UEF Dy S
e G S w2 Ve g AT I fi Ut T
S EL SRS AS iU

A bPsie 0 I unL fe e St ST
2SI Y2 B et Bt ns Unt b Ll e 2 LT
ez G St

8 b P52 (Wit y Q6 Fluag I Lol 1l
oole AL NS LTy el B oo AL m I LN LS
U2 W s KL A F 0K ] Aoy S L Jut el Usdl e
_BWIL L 6P
b b L KIS Lpambale L T
8 A S ol e i Ot LI e\ ]
WYL s VR N
Salam had a vigorous laughter, where ever Salam was, there was attention.
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Gordon was talking last night about the short lived career of Salam as experimental
physicist. What | heard is, what really annoyed the experimentalist at Cavendish was not

that he kept getting bad results, but he kept inventing new theories to explain why his

badresults werecorrect........... He was a patient teacher of stupid journalists.
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John Spears who was at Oxford said to me | hear you are going to Cambridge. Then he

said you will meet there Abdus Salam, and you would know who he is from his

conversation. His conversation is like this: dispersion relations ha ha ha (loud

laughter). His laughter was physics, Salam radiated around it.
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A Tribute to Abdus Salam

By Prof. Frederick Keins
University of California

Department of Physics, Irvine, CA.

Presented at the closing ceremonies of 25" anniversary of ICTP.

From out of the East there came a man
Who thought to divine the cosmic plan

To unify the hearts of man

And make whole, concepts deep and grand.

From out of the West came Nobility
To grace the deep insight, the unity
Arising from diversity.

From out of the East there came such a man
Whose heart and mind did most nobly span
Man’s highest hopes and dreams and plans
Transcendent with love and humility.

From out the depths of human soul

Came this man so well crafted for this role
Came this man who would make

That which is fragmented whole.
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In 1979, Sheldon Glashow (near right), Abdus Salam
(far right), and Steven Weinberg (below/ shared the
Nobel prize for a theory unifying the electromagnetic
and weak forces. Glashow's initial work in the late
19508 ran into problems of mass: One set of equa
tions called for carriers of the electroweak force to
be massless, although they were known to be mas
sive, In 1967, Salam and Weinberg showed that
shortly after the Big Bang, a symmetry break
allowed massless force carriers to acquire mass.
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ABDUS SALAM

6. We know
Si+py Sa+ s Sy +3ps=0
Substituting for S,, S, S,, Py
we get
6p3=3p +p3-10 ap, +2 . (@)
Substitute for p; from (g) in (f)

we get
¥ -(4a-3) P-4y =0 : e (N
n {p*-(4a-3) -4} =0
The cubic in p; can be solved .by the usual methods. p, known.
'p,. Ps, D4 can easily be discovered and the corresponding biquadratic

,“‘ t can be framed. The hiquadratic may, be solved by usual
methods for z, y, zu; For the particular value ppﬂO the lel adratic is

=23+t t+at-a=0

- 6. By employing the same methods, we can 9olve the system of
equations
P=aty
P=a+z
=gtz
much more rapidly than Ramanujan did. His is a very laborious
method.

ABDUS SALAM,

Govt. College, Lahore.} Fourth Year Student
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A Problem of Ramanujar

By Abdus Salam
Reprinted from the Maths, Student—Vol. XI. Nos. 1-2, Mar.-June 1943

A Problem of Ramanuojam i

Solve
=a+y e (@)
yYP=a+z e (ii)
F=atu ..o (i)
ut=ag+ 1 e (iv)

1. Suppose x, y, z, u are the roots of a Biquadratic
g B8+p P+pyt+p=0
We denote 3.1 by Sa.

Now S)=-p
Sy=4a+8,=4a-p, from the_given equations e (@)
Alsn S+ p, S +2p.=0
1 -
. Substituting for S,, S; we have p;= Brtp-da ) ba e (D)
2. Subtract (iii) from (i) and (iv) from (ii)
e =y-u; P-ulmz-1
(2 -2XP-u¥)=(y - ulz-2)
or ry+zyturt+uz=-1
But Zzy=p,
So zz+uy=p.+1 e (€)
3. P=ar+zy
P=ay+yz
Adding Sy=aS)+zy+zy+ur+uz
=-ap -1 e (d)
Also *z*=a*+au+ay+uy
. Vul=ataztortex
Adding, 2%z +Pu®=2a+ a8, +uy + 27
(72 + uy)*=2a% +aS, +ps+1+2p, [xyzu=p,]
(ps+1P=2a* - ap, +p.+1+2p,
S 2py=pit+pa-2at+ap e (e)
4. Evidently

(22 = *Ny? - 2Nz - 1) - 22 = (2 - y Xy = 2Nz = u)u - )
or (z+yly+zlz+u)u+z)=1 . :
ort (B2 + 1y +2ryzu) + I xtyz=1

(pe+1F+pypy—dpi=1 (Zz%z=p py-4pi,
Substituting for p, from (¢) ’

P ps— pt +4at - 2ap =0 Cee (D)

t Vide Collected Papers of Srimivasa Ramanujan, 1927, p. 332 Q. 722 Also J. I. M. S.
Series I Vol VII p. 240.
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shave of Akbar heralded in a new era in Indian history. Recently, when King
Farouk let a fine black beard to sprout on his comely face certain political observers

forestalled the formation of a Pan-Arab Movement. Events have justified the
significance they attached to what then appeared trifles.

But what has been the urge for me to write about beards and barbers.
Perhaps my own chin is itching and is almost overdue.

Who can say?

eevssesssssseessssecsrsasevane

Salam was 14 years old at the time of writing the above article. Ravi is the name of
the magazine published by Government College, Lahore. Pakistan .

On 25" January 1981 Prof Salam addressed the convocation of Guru Nanak Dev University,
Anmritsar, India in Punjabi. (L-R) V.S. Karam Singh, Dr Salam, and J.L. Hathi, Governor
Punjab ( Courtesy Dr. H.S. Virk)
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- the modern counterpart of ‘The Muhtasib’, hauled up a lusty roister, vociferous-
with drink and youth, and flushed with his late nocturnal revels. Waxing as black as
Moses so quoth the reveler. “Defile me not, Heaven’s anointed, with their
unsanctified hands. Knoweth thou not my illustrious parent — he who presides over
multltudes, who out-weeds rebels, he to whom the whole world bows. «

" They narrate that the dignity stood aghast at the grim disclosure that
beads of perspiration coursed down his brow, that he prostrated himself and
apologized. Subsequent inquiries, however, revealed that the desperado was none
else except the direct lineal descendant of a barber.

So it was stipulated that it is to a barber alone that the whole world
inclines its head.

To one thing I can testify — that barbers do keep well abreast of the
intellectual movement of the time. I can never forget the horrible yarns I heard
some years back from the professional who exercised his shearing capabilities on the
growth at my chin, blood curdling tales of murder, grim, gruesome, that would
make my hair stand on end - and thus facilitate his work. Psychology in the service
of shaving.

Man’s progress

What part have hair played in man’s march to progress? Cleopatra’s nose,
they say, changed altogether whole chapters of Rome’s history. Why not her raven
black tresses? Pope has asserted in his Rape of the Lock that beauty draws us with a
single hair..... But this aspect of the question will lead us too far into aesthetics. Let
it be merely stated that the growth on the virgin chin of their boy-beloved has had a
mystic significance for our Eastern Sufi poets, proving for some the veritable road
to Paradise.

Has hair anything to do with personal valor? Perhaps yes — for
Shakespeare mentions the “beards of Hercules and Mars.” The cases of Samson and
Shagpat may also be adduced.

* Samson onh one-occasion remarks: “God, when he gave me strength, to
show withal, how slight the gift was, hung it in my hair”.

No man could subdue him but his wife:
“Like a deceitful concubine, shore me,
Like a time wether; no worthy match
But by the barber’s razor best subdued.”
When his hair grows again he recovers his strength and revenges himself on his
enemies.

Similar was the case with Shagpat. According to Meredith Shagpat wears
his hair long, contrary to the custom of Mohammedan countries, where all men
shave their heads, with the exception of one tuft on the top of the head, by which
tuft, after death, the true believer is to be lifted up by angels and carried into
paradise. Shagpat wears his hair long because in his head there has been planted
one magical hair taken out of the head of a Djinn and Genie and this hair was the
power of making all men worship the person on whose head it grows.... From this it
may appear that perhaps it is not worth while to shave at all.

Apart from the diplomatic significance of long hair and beard in social
circles, beard has a political significance as well. For myriads of historians the clean
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From Ravi magazine -1940 Abdus Salam

Hair and Hair Dressers

Hair dressing and shaving is one of the most atrocious ordeals that have
yet been the gloomy lot of civilized humanity. I have always held that Rousseau’s
savage was noble — for the very plain and simple reason that he never handled a
razor or a pair of scissors. Anthropological research may have failed to lift the veil
that countless centuries have drawn across his immortal name — his, the pioneer of
shaving and trimming. But the march of time has not abated the exuberance of
those fervent excretions that all accompany tears, with every rake of the razor.

These superlatives may surprise some virgin chins. I may, therefore,
adduce the accoufit of Mark Twain’s melancholy shave in Paris. From earliest
infancy, he says, it had been his cherished ambition to be shaved some day in a
palatial barbershop in Paris. “I wished to recline at full length in a cushioned invalid
chair, with frescoed walls and gilded arches about me, and sumptuous furniture, with
perfumes of Araby to intoxicate my senses, and the slumberous drone of distant noises to
soothe me to sleep. At the end of an hour I would wake regretfully and find my face as
smooth and as soft as an infant'’s. Departmg, I would lift my hands above that barber’s
head and say, “Heaven bless you, my son.’

I entered the shop; I said I wanted to be shaved, there on the spot. There
was a wild consultation among the barbers, after which they took me into a mean
little room, they got an ordinary sitting room chair and slopped me into it, with my
coat on. My old, old dream of bliss vanished into thin air.

I sat bolt upright, silent sad- solemn. One of the villains lathered my face
for ten terrible minutes and finished by plastering a mass of suds into my mouth. I
expelled the nasty stuff with a strong English expletive and said, Foreigner beware.
Then this outlaw strapped his razor on his boot; hovered over me ominously for
some fearful seconds and then his razor loosened the very hide from my face and
lifted me out of the chair.

I stormed and raved, tears. of exquisite agony coursed down my cheeks.
Then the incipient assassin held a basin of water to my chin and slopped its contents
over my face and into my bosom and down the back of my neck, with a mean
pretense of washing away the soap and blood. He dried my features with a towel
and was going to comb my hair; but I asked to be excused. I said with withering
irony, that it was sufficient to be skinned — 1 declined to be scalped.

Fraternity of barbers

Thls is how this fraternity has made a conspiracy to victimize the human
race. Worse still, barbers, as a class have always been a proud people. In our village,
where the fabric of caste system is till intact the barbers represent the frontier the
upper and lower strata of society. He is surgeon, matchmaker and scandal monger,
all in one. For ages he has handled the knife of circumcision, with hereditary
precision and skill. He must perforce be a high brow.

In fact his superciliousness may be traced, through the night of time, back
to the glorious days of the great Caliph Haroon al-Rashid, the illustrious patron of
the art. One night all the nights, so say the Arabian Nights the excise sub-inspector,
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We have wasted a great deal of time and allowed other
countries to get ahead of us in the educational area. This must
be halted. Never doubt your abilities to produce the best in the
world. But remember the best will not come without hard work
and total dedication. As Muslims we have a great heritage to
inspire us and we should never forget that great and learned
Muslims scholars few centuries ago led the world in so many
fields.

If 1 leave you with one final thought and a request, it is
that now you must turn your minds to building a better Pakistan.
They deserve far more than we are giving them at present. Do
not let them fall by the wayside simply because you are looking
the wrong way.

May Allah bless you and all your efforts. Once again my
salam and best wishes to you all.

Sincerely yours,

Abdus Salam, K.B.E., FRS
Oxford, England
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Professor Salam’s Last Message
March 13, 1996

TO:
Mr. Mumtaz Hussain Shah, Karachi

Your telegram of February 24, 1996 has been forwarded to
me. | am grateful to know that you are organizing my birthday in
Pakistan. | have received so many get-well cards from Pakistan
that it has touched my heart.

I am immensely blessed to have so many people who
deeply care for me. | understand the meeting is to be held on
March 8, 1996, | will ask you firstly to pass my salam and best
wishes to all the assembled broivers and sisters. Please
continue to pray for me as | continue to pray for you because
without the power of prayer we are nothing.

As you all know | am suffering from a rare illness which is
known as PSP. This is a disease, which essentially leaves the
brain functioning perfectly but slowly destroys bodies physical
responses. This disease has prevented me from visiting my
beloved Pakistan. | miss my home country and would dearly love
to see all my family and friends. | would be with you today but
please know you are in my heart and shall be thinking of you
today.

I would be grateful for a video of the proceedings.
Pakistan needs you; | have tried to show to its aspiring people
what a Pakistani can achieve. You as a scholar must continue to
aspire and drive the future Pakistani generations to greater
heights.

One of the saddest moments for me comes when I receive
letters from parents asking me to write a few words of
encouragement to their children. Parents complain of their low
morale. That must not be allowed. It must be the role of each and
every one of you to provide role model for all its citizens. We as
the older generation failed to build the ideas and opportunities
the country needs. We must put our differences and private
agendas behind us and we 'must build a better Pakistan.
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Again he wrote: "Today the Third World is only slowly waking up to the
realization that in the final analysis, creation, mastery and utilization of
modern science and technology is basically what distinguishes the South
from the North. On science and technology depend the standards of living
of a nation. The widening gap in economics and influence between the
nations of the South and the North is essentially the science and
technology gap. Nothing else - neither differing cultural values, nor
differing perceptions or religious thoughts, nor differing systems of
economics or of governance - can explain why the North (to the exclusion
of the South) can master this globe of ours and beyond."

Indeed, scientific knowledge and innovation are becoming leading
factors of production and economic development around the world. There
can be no high technology without first-rate science. Science develops new
tools in laboratories for its progress, and trains students and technicians
to build them. These tools find users outside, and some young people
become entrepreneurs and launch their own companies, which then grow
into large enterprises.

However, such companies grow around big centres of scientific
research, for example Silicon Valley around Stanford. But the Third World
countries do not have big centres of research. So do they have a chance,
or h~ve they lost out for ever? | believe the answer lies in linkages with big
science centres in developed countries. A fine example is CERN, where
high technology and fundamental science reinforce each other.

Let me end by quoting from a paper by Salam, presented on 11 May 1983
in Bahrain: "We forget that an accelerator like the one at CERN develops
sophisticated modern technology at its furthest limit. | am not advocating
that we should build a CERN for Islamic countries. However, | cannot but
feel envious that a relatively poor country like Greece has joined CERN,
paying a subscription according to the standard GNP formula. | cannot
rejoice that Turkey, or ‘the Gulf countries, or Iran, or Pakistan seems to
show no ambition to join this fount of science and get their men catapulted
into the forefront of the latest technological expertise. Working with CERN
accelerators brings at the least this reward to a nation, as Greece has had
the perception to realize."

Since then, Pakistan and Iran have joined CERN collaborations and, if
Salam were alive today, | am sure he would be delighted to see that aspects
of his vision are at last being transformed into reality.

Courtesy CERN Courier, April 2003

http://www.cerncourier.com/main/article/43/3/18

Prof. Dr Riazuddin, a pupil of Prof Abdus Salam, is head of the National
Centre for Physics, Quaid-i-Azam University, Islamabad.
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Science, technology and the Third World

Abdus Salam believed that the gap between rich and poor nations
is one of science and technology. His former student Riazuddin
describes efforts to bridge that gap.

Abdus Salam, who died on 21 November 2001, would have
been 77 on 29 January 2003. In remembering him on such
occasions, one misses his sharp intellect and his passion
for promoting science and technology in Third World
countries. Few have discovered a universal law of nature,
and still fewer have founded an Institute for the
underprivileged.

Salam accomplished both. In addition to seeking
"unity in seemingly disparate forces of nature", he sought unity in
mankind, and his crowning achievement was the creation in 1964 of the .
International Centre for Theoretical Physics at Trieste - now named after
him - which has touched the lives of physicists and other scientists the
world over.
Yet Salam failed in one of his lifelong goals, perhaps the one
closest to his heart. Near the end of his life, he lamented: "Countries like
Turkey, Egypt and my own country, Pakistan, have no science
communities geared to development because we do not want such
communities. We suffer from a lack of ambition towards acquiring science,
a feeling of inferiority towards it, bordering sometimes even on hostility."”
Passive tolerance of poverty in the Third World was of deep
concern to Salam. The greatest failure of science and technology is their
failure to act as a social equalizer, and the gap between rich and poor has
increased, despite the fact that the wealth created by science and
technology is sufficient to alleviate poverty. "Predictions that the 'poor
might not always be with us' have not come true. In 1990, there were
optimistic forecasts that the percentage of absolute poor in the world
(those with income below US$1 a day) would drop to 18% by 2000. By 1998,
the figure was at 24% and the trend-line had turned upward" (Mooney
1999).

This echoes what Salam said in 1988: "This globe of ours is inhabited by
two distinct types of humans. According to the UNDP count of 1983, one-
quarter of mankind - some 1.1 billion people - are developed. They inhabit
two-fifths of the land area of the Earth and control 80% of the world's
natural resources, while 3.6 billion developing humans - 'les miserables’,
the 'mustazeffin’ - live on the remaining three-fifths of the globe. What
distinguishes one type of human from the other is the ambition, the power,
the elan which basically stems from their differing mastery and utilization
of present-day science and technology. It is a political decision on the part
of those (principally from the South) who decide on the destiny of
developing humanity if they will take steps to let the less miserable create,
master and utilize modern science and technology for their betterment."
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Salam not only to remember his great contributions but to also remember his belief
“that only liberal, tolerant, and pluralistic societies can advance scientifically and
culturally” and work towards such a society.
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have them. All the shouting and patting on the back of “our boys” doesn’t mean a
thing to me if it cannot be translated into a way of life for them.”

Like Constantine, Salam cannot be faulted for returning to the West. The tragedy is
that this kind of situation has persisted till today and mahny of the best and brightest
Pakistani students of science immigrate to the US for want of adequate facilities or
an intellectually stimulating environment. This state of affairs also reflects the fact
that government claims about supporting science and technology really only pertain
to supporting things like nuclear weapons science and ballistic missile technology.

It was. during his second stint in England that Salam made his greatest contributions
to physics. By the 1930s physicists had realised that there were four fundamental
forces in nature. The most familiar among these-are gravity and the electromagnetic
force, both very apparent in daily life. The other two are the weak and strong
nuclear forces, both of which act only at very short ranges, less than a billionth of a
millimetre. The first of these is responsible for radioactive decay.

Through the work of a number of scientists in the 1960s, the possibility that the
weak nuclear force and the electromagnetic force were closely related and could in
fact be unified into one electroweak force. Salam was an important contributor to
this effort. It was for their work on electroweak unification that Salam, along with
Steven Weinberg and Sheldon Glashow, was awarded the Nobel Prize.

While being deeply involved in such fundamental research, Salam also found time to
be involved in developing science and technology in Pakistan. In the words of Ishfaq
Ahmad, formerly the chairman of Pakistan Atomic Energy Commission, Salam is
“one of the main architects of whatever modern science exists in Pakistan today.”
He was appointed Chief Scientific Advisor to the President of Pakistan and held this
position from 1961 to 1974 when he resigned from this position.

One suggested reason for this resignation has been his opposition to the nuclear
weapons programme that was initiated by Prime Minister Zulfikar Ali Bhutto.
There may be a basis for that. Salam was part of a larger movement within the
scientific community that has been involved in raising awareness of\the dangers
stemming from nuclear weapons. In 1988, Salam, along with 26 other eminent
scientists, put out a public petition to free Mordechai Vapunu; Vanunu was an
Israeli nuclear technician who was imprisoned for having publicised Israel’s nuclear
weapons programine.

There was, however, a more serious and tragic reason for his resignation. Salam was
a member of the Ahmadiyya sect and in September 1974 the Ahmadiyyas were
declared non-Muslims in Pakistan. This was a great blow for Salam personally but
the harm may have been greater. As Pervez Hoodbhoy explains, “1974 was the first
step down the steep slippery slope, the bottom of which is'not yet in sight. More and
more Islamic sects and communities are facing the threat of persecution and
possible excommunication as the fires of religious extremism burn ever higher.”

The tragedy persists. On this anniversary of his death, it would be fitting tribute to



372
Daily Times, Nov 25, 2002

Remembering Abdus Salam
By M.V. Ramana

On this anniversary of his death, it would be a fitting tribute to Salam not only
fo remember his great contributions to science but to also remember his belief
“that only liberal, tolerant, and pluralistic societies can advance scientifically
and culturally” and work towards such a society

Professor Abdus Salam, the greatest Pakistani scientist and winner of the Nobel
Prize for Physics in 1979, died this week six years ago. Apart from his numerous
scientific contributions, Salam was also a great institution builder, as exemplified by
the Centre for Theoretical Physics in Trieste, Italy that he founded and directed.

Born in 1926 in Jhang, Salam could well claim to be a child prodigy. At the age of
14, he made history by scoring the highest marks ever recorded in the Matriculation
Examination of the University of Punjab. When it came to going to college, Salam
was clearly attracted by science and mathematics,

The last six or seven decades of British rule witnessed an extraordinary growth of
science in the subcontinent. Several scientists made their mark in different fields.
Among them were people like J. C. Bose, S. N. Bose, C. V. Raman, S. Ramanujan, P.
C. Ray, Meghnad Saha and S. S. Bhatnagar. It is likely that Salam was inspired by
some of them. Indeed his very first research publication, done when he was only 16
years of age and an undergraduate at Government College in Lahore, was about the
work of Ramanujan in Mathematics.

Like many of the leading scientists of that period, Salam went to England to study.
There again he was extraordinarily successful and won many prizes and
scholarships. His 1951 Ph.D. thesis contained fundamental work in the field of
quantum electrodynamics — which tries to explain the interactions between light
and matter in a manner consistent with the methods of quantum mechanics — and
gained him a formidable reputation.

The same year he returned to Pakistan to teach mathematics at Government
College, Lahore, and in 1952 became head of the Mathematics Department of
Punjab University. But he was intellectually isolated and found no opportunities to
interact with fellow scientists. So Salam returned to England where he became a
lecturer at Cambridge University. This was clearly not an easy decision for him and
he seemed to be trying to make amends for it forever.

If only one cricketer had to be given credit for putting the West Indies on the world
map, it would have to be Learie Constantine. Constantine did this by immigrating to
England and making his mark as a great bowler by playing in the English league.
About this, the great West Indian historian C. L R James writes: “if the West
Indies cannot afford to keep their great cricketers at home they don’t deserve to
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Dr. Abdus Salam Museum

Construction to begin in 2005

GLENDALE, CA - Dec. 9, 2002 -- Illuminocity (www.illuminocity.com), a
premier publisher of limited edition fine art, announced today that it is
beginning the "Abdus Salam' campaign to promote an accurate image of
Islam through the construction of a museum celebrating the history of
Islamic sciences. The museum will be named after the late Dr. Abdus
Salam, the first Muslim Nobel Prize winning physicist, and is scheduled to
begin construction in 2005 in Southern California.

Money for the museum project will be generated through the sales of
limited edition canvas prints of a series' of original paintings which
celebrate historical and contemporary Muslim scientists and thinkers: The
fiscal goal for the project is at least three million dollars. The series,
officially called the "Heroes of Science' collection, will debut with canvas
prints of a remarkable oil painting of Dr. Abdus Salam, by the world
renowned artist Ro Kim. Master artist Kim, who was commissioned to-
paint the official portrait of the president of Korea, and President Clinton,
is considered by many respected art collectors to be one of the most gifted
realists in the world. Subsequent limited editions will be released to the
public over the course of 2 years, including prints of Omar Al Khayyam
and the medical genius IbnSina.

Each "Abdus Salam' limited edition (total edition size is 2000 prints) is
signed by Master Kim, numbered, and available for purchase online at;
http://www.illuminogity.com.

Please use contact below to request.300 DPI print-ready color image file of
the' AbdusSalam" print.

An image is available for online viewing at:
http://www.illuminocity.com/science-collection.as
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- Highlights of science for Turkey, Istanbul, Turkey
- Science transfer for development, New Haven, CONN.
- Scientific exchanges between ..... Trieste, Italy
1987 - Lecture delivered at a symposium, Cordoba, Spain
- Nuclear security, disarmament.... Moscow.
- Science and development, address to IDRC, Ottawa
- Keynote address to society of scientist, Jamaica.
- Science and development, Mexico
- The Ultimate of Nuclear accident, Paris.
- Address to Congress of African Scientist, Congo
- Tribute to Sir Wilkinson, Sussex, UK
- The regeneration of sciences in Third World, Beijing
- Science & Tech. Transfer to third world, Vienna
- Global prublems of science & edu. Brescia.
- Global problems of science & edu, Florence, Italy
1988 - Science, Tech. & Development, New York, USA
- The Blindness of Third World, Ghent, Belgium
- Scientific thinking, Torino, Italy
- The University in the world today, Bologna, Italy
- A study of global change, Stockholm, Sweden
- Genova Sviluppo dei Popoli, Genova, Italy
- Opening remarks to a workshop, Trieste
- Science & high tech for Iran, Tehran
- 3" National Conference on Physics, Cairo
1989 - What the third world expects from first, Pasadena, CA
- Address on receiving Edinburgh award, Scotland
- Address to symposium, Planet Earch, Paris, France
- Keynote address to a Penal of UNO, New York, USA
- Opening speech on 25" anniversary of ICTP, Trieste
- From a life of physics, address at ICTP, Trieste
1990 - Science, technology and development in Turkey
- Speech delivered on receiving an award, Barcelona
- Opening address to TWAS & TWNSO, Caracas
- Building science and technology, Caracas
- Opening statement to a conference, Trieste
- Speech to conference of Nobel laureates, Castelporziano
1991 - Address delivered on Salam’s 65 birthday, Trieste
- Opening statement to scientific meeting, Trieste
- Address delivered to ICSU, Vienna
- Why they gave me prize in Physics, Oslo, Norway
1993 - Address delivered at the foundation stone laying
Ceremony of Int. Center of Science, technology, and
" Environment, Dhaka, Bangladesh
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1980
1981

1982

1983

1984

1985
1985

1986

Unification of the Forces, Oxford Uni. UK

-Address delivered to University of Dacca

-Speech delivered at University of Calcutta. India
-Reflections on Science & Tech. New Dehli

-Renaissance of Sciences in Arab & Islamic lands, Kuwait
-Speech delivered at University of Maiduguri, Nigeria
Speech delivered at opening of Mosque in Cordoba
Expatriate Nationals — University of Ottawa, Canada
Welcome address to Fed of Institutes of Adv Stu, Trieste
Address on the Establishment of Cent. for Bio. Belgrade
Statement delivered at symposium of INFN, Rome

- Address on the award of D.Sc. Uni. Of Madrid, Spain
Arab Universities as Centres for Sc. Research, Khartoum
Keynote address at Sc & Tech Conference, Islamabad
Sharing of Int. Resources, Royal Moroccan Academy
The Gulf Uni. And Science, Bahrain

Opening address at the center for Gen Eng. Madrid
Speech at the Inauguration of TWAS, Trieste, Italy

- Beam Weapons in Space, Casablanca, Morocco
Lecture delivered at Nairobi, Kenya

Islam and Science, UNESCO House, Paris

Science transfer for Development, New York

Liberty scientific belief in Islam, Rome, Italy

High Energy physics and UK, Evidence to Kendrew Com
The rights of people in Islam, Marrakech, Morocco
Speech delivered at the opening SID, Trieste

- Dirac and Finite Field Theiries, Cambridge U.

Physics and the Excellencies of life... Batavia, ILL
Global tasks for Europe, Florence, Italy

Nuclear Security, disarmament, and Dev. Geneva
Opening address at N/S cooperation, TWAS, Trieste
Concluding remarks at N/S cooperation, TWAS

Int. Euro-physics Conf. In High Energy Physics, Bari
Development: The human dimension, Istanbul

Why Kendrew recommendations be scrapped, London
Third world higher education and Italy, Trieste

Science and Peace, Vienna '

- A vision for the future for the ICTP, ICTP, Trieste.

- La Cooperazione Italianna Vista ..... Milano, Italy

- Speech at the award of Premio Umberto, Rome

- Message delivered at Inauguration of AAS, Nairobi

- Address delivered at a symposium, Nairobi

- On Pakistan Science, Nathiagali summer college, Pak
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SPEECHES OF DR. ABDUS SALAM

YEAR Name & Given at
1961 Technology and Pakistan’s attack on poverty
Dacca Science Conference
1962 Need for an International Centre for Theoretical Physics
IAEA, Vienna
1964 Pakistan and technical development, address delivered at
Uni. Of California
1965 Science and technolegy in the emerging nations, Mexico
1965 Symmetry concepts in Modern Physics, Lahore.
Five lectures broad-casted b Radio Pakistan
1965 Address delivered at Science Conference, Swat, Pakistan
1966 Advance Scientific Research in Developing Countries,

Rockefeller University, New York.
International Collaboration in Physics, Rhode Island NY

1967 Nuclear Physics in Pakistan, Dacca
Contribution to 17" Pugwash Conference, Sweden

1968 Response upon the presentation of Atoms for Peace Award
Rockefeller University, NY

1969 Advance of Science for the Dev. Countries, Nobel
Symposium 14, Stockholm, Sweden

1970 Towards a Scientific Research and Dev Policy for Paklstan
National Science Council, Islamabad

1970 Theoretical Physics and ICTP, Vienna

1971 International cooperation in Physical Sciences, Panel on
Science & Tech. US House of Rep. Washington, USA

1972 Why are we poor as a Nation? Delivered in Urdu to
students of Government College, Jhang, Trans by Z Virk

1972 Remark made at banquet in honor of PAM Dirac at ICTP

1974 Address to 24™ Pugwash Conference, Baden, Vienna

1975 Lecture given to students at Uni of Stockholm

1977 Discussion remarks for a UNESCO meeting, Paris

1979 -Einstein’s Last Dream, UNESCO celebration, Paris

- Address delivered on receiving Einstein Award, Paris
- The Nature of Ultimate explanation in Physics, Oxford
- Address delivered on receiving D.Sc. degree, Islamabad
- Speech delivered at the Nobel Banquet, Stockholm

1980 - Internationalization of Science in Dev countries, Vienna
- Guage Uni. Of Funda Forces, Nobel Lecture, Trieste
- Speech delivered at Pugwash Workshop, Altenburg, Aus
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1990
1990

1990
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1992
1992
1992
1992
1994
1994
1994
1994
1995
1996
1996
1996
1997
1997
1999
1999
2000
2002

Ideals & Realities (Persian)
Uni. Of Funda. Forces 1988

Science, tech. Et education pour le devel.
Ideals and Realities (Urdu)

Notes on science & technology(Chinese)
Islam and Science — intro by Salam
L’Islam et al science

Salam’s 65" birthday ceremony
Ciencia, technologia education

Em busca da unificacao

La Grande Unification

La Unificaction de las fuerzas

Uni. Of Funda. forces (in Greek)

Uni of Funda. Forces (In Japanese)
Ideals and Realities (Urdu)

Sc & tech. Challege for the south
Abdus Salam , a biography

Abdus Salam, as we know him

Great Scientists

A. Salam
Dirac/Salam

A. Salam
Zafar Zaidi
A. Salam

P. Hoodbhoy
A. Salam

A. Salam

A. Salam
Salam, et al
A. Salam

A. Salam

A. Salam

A. Salam
Anis Alam
A. Salam
Jagjit Singh
S. Ahmad
Mary Joseph

Renaissance of sciences in Islam countries Salam/Dalafi

Salamfestschrift

Selected papers of Abdus Salam
Ujedinjenje temeljnih sila prirode 1988
From vision to a system

Ramooze Fitrat ( Urdu)

Trentanni di fisica con la bandiera
Recent dev. In condensed matt physics
Uni of Funda. Forces (in Urdu)
Tribute to Abdus Salam 21/11/1997
Abdus Salam memorial meeting

Sc. & Tech for Third World

A guide to early history of ICTP

.....................................

Ali,Ellis,Daemi
Isham/Kibble
Dirac/Salam
A.M. Hamende
Zakaria Virk
A.M. Hamende
Salam/ Islam
Anis Alam
A.M. Hamende
Ellis,Hussain
M. Farooque
A.M. Hamende
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BOOKS OF DR. ABDUS SALAM

YEAR Name .of the Book By>>>>
1963 Theoretical Physics Capps/Salam
1965 High energy Physics & Elem Particles G Fronsdal
1966 Symmetry concepts in mod physics A. Salam
1967 Il Concetto di simmertia nella A. Salam
Fisica moderna
1971 Fundamental interactions A. Salam
1972 Aspects of Quantum theory Dirac, Salam &
1975 Chigio to Hoshi no Nakano energy A. Salam
1982 Guage theories of Funda. Forces A. Salam et al
1984 Ideals & Realities- first edition A. Salam
1985 Notes on nuclear security A. Salam
1986 Ideali e realta: saggi scelti A. Salam
1987 Idealler ve gercekler (Turkish) Kazim Gulecyuz
1987 Ideals & Realities (Arabic) A. Salam
1987 Ciencia, educacion desarrollo A. Salam
Ensayos selectos de abdus salam
1987 Educazione, scienza e sviluppo A. Salam
1987 A man of science A. Salam
1987 Science, edu. Et developmente receuil A. Salam
1988 A man of science (Persian) M. Behari
1988 Adarsha O Bastabata A. Salam
1988 Adarsh ate Haqiqat H.S. Virk
1988 Dev. & Scientific progress in A. Salam
Third World — selected-essays
1988 Ideal et realite A. Salam
1988 Notes on science and technology A. Salam
1988 Science and education in Pakistan A. Salam
1988 Science, technology and Dev. A. Salam
1988 Speeches of Abdus Salam A. Salam
1989 Supergravities in diverse dimensions Salam/sezgin
1989 Notes on science & technology(Arabic)  A. Salam
1989 Science in the third world A. Salam
1989 Ideals & Realities (chinese) A. Salam
1989 Scienza, technologia e formazione A. Salam
1989 The Greats in science from third world  A. Kidwai
1989 From a life of Physics A. Salam
1990 L’unificazione delle forze fondamentali  A. Salam
1990 Abdus Salam — un physicien J. Vauthier
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years ago. Unless developing countries grasp this fact, they will remain
impoverished. «

As a religious man, Salam insisted that the Holy Quran encourages its
followers to seek knowledge about nature. But he wrote many times that religious
people in Islamic countries often boycott science, despite the magnificent
accomplishments of Muslim scientists and philosophers of past centuries.

Hussain concurs that, “science is often ignored by many religious scholars
and Mullahs in some Islamic countries like Pakistan”. However, he believes the
Islamic world is not inherently opposed to science.

“Most people in the Islamic world, “Hussains says, “adapt to modern
science very well and are hungry for knowledge. Except for misguided minority,
who oppose modern science in the name of so-called indigenous non-Western
knowledge, most people welcome scientific knowledge and the benefits it brings.”

That, too, is one of the enduring legacies of Salam, another example of his
relentless desire for unification.

- Second director of ICTP, G. Panza, Alberto Colavita, Yu Lu, Filippo Giorgi,
Seifallah Randjbar-Daemi. Dr Virasaro has now retired, and the third director
Of ICTP is Professor Sreenivasan of University of Maryland, USA.
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Fahim Hussain, a Pakistani who is a coordinator of the ICTP Diploma
Course in High Energy Physics, first met Salam at Imperial College, where he began
his postgraduate studies in 1963.

«] don’t know whether at the time of his formulation of the Standard
Model, Salam felt he was close to the truth.” Hussain recalls. “Salam was always
enthusiastic and adventurous in his theories. Some of his ideas, of course, turned out
to be great successes. But Salam also had some failures, some of them quite big.”
Hussain notes. “This was the mark of the man, to speculate, to go the edge.”

“Salam was very enthusiastic about supersymmetry, and especially about
superstrings. When superstring theory really took off with the work of Green and
Schwarz in the mid 1980’s, he wanted everybody to work on it. I think he felt that
superstring theory would lead towards further unification.”

By then, Salam had certainly come a long way. After receiving a Ph.D. in
Cambridge in 1951, Salam had decided to return to Pakistan to work in his native
country. But he was soon frustrated by the environment in which he found himself.

Within three years after his arrival, Salam realized that he faced an
unwelcome choice between :emaining in his native country and pursuing his
professional career. He rationalized his decision to return to England by claiming he
would be of no use to Pakistan if his work failed to progress because of the obstacles
he faced.

«When Salam returned to Pakistan from Cambridge, he found that he
simply could not do physics there.” Hussain notes. “There was no structure, no
tradition of research and no one to talk to.”

Hussain also observes there’s no doubt that Salam remained deeply
troubled by his decision to turn his back on his homeland. In fact, that very personal
decision subsequently prompted Salam to propose the creation of the ICTP. In his
mind, such a Center would help other young scientists avoid the difficult choice that
he had to make.

Salam’s journey, in fact, eased the way for others who followed in his path.
«After I returned to Pakistan in 1968, upon receiving my Ph.D. from Imperial
College in London and working as a postdoctoral student at the University of
Chicago in the US, I faced an entirely different situation,” Hussains says.

“Thanks to his example, 10 particle theorists returned together to Pakistan
to set up a group. We also received support from the ICTP through its Associateship
Programme and Federation Scheme. “

“We were not so isolated and could continue to do research in our home
country, although with difficulty because we were not at one of the main centers of
research. Periodic visits to the ICTP during my 20 years in Islamabad, before I left
again, kept me alive as a physicist. Salam pursued realistic dreams, Hussains says, “
He succeeded in implanting science in some developing countries, but not as much
as he or others would have liked.”

Science, in fact, has flourished in countries like India, where the
government has shown the political will to patronize science. There, the ICTP’s help
has been crucial. However, science is stagnating in countries like Pakistan, where
successive governments have refused to support education and science.”

« T think Salam’s belief that there can be no economic and social
development without scientific development remains as valid today as it was. 20
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Professor Salam’s Legacy

Randjbar-Daemi and Fahim Hussain

Two of Prof. Abdus Salam’s long-time colleagues reminisce about the founder and the
driving force behind the ICTP.

“As a scientist, Salam always had a wide range of interests”, says Seifallah
Randjbar-Daemi, an Iranian scientist who heads the ICTP’s High Energy Physics
Section. Daemi first met Salam in 1976 and wprked closely with him from the early
1980°s until Salam’s death.

“His name, however, will forever be tied to the theory that has come to be
known as the Standard Model, which is one of the greatest intellectual achievements
of this century. The theory represents the cumulative effort of many imaginative
thinkers who sought to discover what the physical world is made of and how it
works.”

“This endeavor, “ Randjbar-Daemi observes, “is very much in the
European tradition. As a result, much of the work was carried out in the wealthy
universities of Europe and North America."

“But among the creators of this intellectual system are representatlves
from other, less wealthy parts of the world.”

Together with John Strathdee of the ICTP, Salam in the mid '1970’s
invented a mathematical framework of super-symmetry known as super-space.

And, in 1979, Salam shared the Nobel Prize with Sheldon Glashow and
Stephen Weinberg for the mathematical and conceptual unification of the
electromagnetic and the weak forces — concepts proven to be correct by accelerator
experiments in Europe and the United States. Then, during the 1980°s and the early
1990’s, Salam worked on various aspects of supersymmetry and superstrings.

As Randjbar -notes, “Unification was the guiding principle of Salam’s
scientific thought. He was confident that the new theories of supersymmetry,
developed during the 1970’s, would permit the ultimate unification of all forces of
nature. “

' Randjbar still marvels at the speed at which Salam could join an entirely
new field of research. He recalls, for example, that “in 1984, Michael Green of
Queen Mary College in London and John Schwarz of Caltech in the US circulated a
preprint that launched the first superstring revolution. “ Their work made
substantial use of the 10-dimensional supergravity theories.

“Salam asked us to examine the same quantum mechanical consistency
problems in models of less than 10-dimensions. We soon constructed a 6-
dimensional model and we sent our findings to the editors of Physics Letters B less
than 10 weeks after they had received the breakthrough essay.”

“This gives you some idea of the speed with which Salam and the ICTP
would enter new fields”, Randjbar observes. “He was always fired by an intense
enthusiasm towards everything that was new and challenging.”

Unification and speed characterized Salam’s work as a promoter of science
in the developing world as well.
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Salam was a remarkable persuader, charismatic, with unbounded
energy and enthusiasm, and a slightly irreverent, unorthodox approach
that was much more effective than staid diplomacy would have been.
Within three years, he had persuaded the IAEA to back the idea, though
with very modest funding and got the Italian government to foot most of the
bill, provided the center was sited in Trieste.

In 1964, the ICTP opened its doors in temporary quarters, moving to a
handsome new building in the suburbs of the city in 1968. It has been an astonishing
success, and has indeed enabled large number of theoretical physicists to continue
working effectively in Third World countries. Towards the end of his life, Salam
was campaigning vigorously for the establishment of three similar centers in other
scientific disciplines.

Salam played an important role in various UN bodies, for example as
member and chairman of the Advisory Committee on Science and Technology. In
Pakistan his efforts were less successful. After the fall of Ayub Khan, his relations
with the government became increasingly strained. Salam belonged to the
Ahmadiyya sect of Islam, regarded by many orthodox Muslims as heretical; they
believed that their 19" century founder Mirza Ghulam Ahmad, was the Mahdi, the
true successor of Muhammad. In 1974, under Zulfigar Ali Bhutto, they were
declared non-Muslim and effectively deprived of civil rights.

Salam, who saw himself as a devout Muslim, was outraged and broke off
Aall contact with the Pakistani government. The situation has perhaps eased slightly
in recent years, in 1995; for example, there was special summer school session in
honor of Salam, addressed by the President. But the Ahmadiyyas are still an
oppressed minority.

The award of the Nobel Prize in 1979 made Salam famous throughout the
Third World, especially in Islamic countries. He received a constant stream of prizes
and honors, and spent much of his time travelling. This gave him the opportunity to
promote the idea of Third World academy of Sciences. It was set up in 1983, and
Salam became its first president. He used his influence to argue tirelessly for the
need to invest in science — not for its own sake but as the only viable way of
eliminating the curse of poverty and the terrible divide between the rich and the
poor.

Salam has a secure place among the great men of science. He was the most
stimulating colleague, a man of humanity and passion, with many friends and
admirers, and some detractors, not least in his own country.

In the mid-eighties, he developed a degenerated neurological
disorder, progressive supranuclear palsy (PSP), that made his life
increasingly difficult. He bore the affliction with remarkable stoicism,
continuing to work so long as he was physically able, on new ideas both in
theoretical physics and for Third World development.

Prof. Dr. Tom Kibble has been a colleague of Prof Salam at Imperial
College, London for more than fifty years.
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’ In 1959 at the age of 33, Salam became the youngest Fellow of the
Royal Sociéty. His research ranged widely, but the dominant theme was
unification — the search for a unified description of the different
fundamental forces. It culminated in the discovery in 1967 of the
electroweak theory, showing how the weak force manifested in radioactivity
decay can.be seen as parts of unified symmetric structure. For this
achievement Salam shared the 1979 Nobel Prize in Physics with Sheldon
Glashow and Steven Weinbérg, both of Harvard University.

,It.was with great reluctance that Salam decided to move to Britain.
He always hoped to be able to use his talents to promote the development of
Pakistan. He was convinced that what the developing countries needed
above all was rapid development of science and technology. In 1959, he
eagerly accepted an appointment as a scientific adviser to President Ayub
Khan. He began working on ambitious plans for all kinds of development,
and recommended that the government devote at least one percent of
national income to this program. For example, he brought in experts to
study the severe problem of waterlogging and salinity of irrigated land.

They recommended a drastic program of drainage, but the
government was unwilling to devote the required resources and the project
failed. Indeed, many of Salam’s plans foundered on a similar lack of
commitment. Only in the high-profiles areas of nuclear energy and space
research was the government willing to commit enough resources to make
things happen.

Ironically, Salam was often criticized in the development
community for directing all scientific manpower into these arcane areas
“that did little for the mass of people, though it was certainly not what he
had wanted. At the time of impending hostilities with India over Kashmir,
Salam and the great Indian physicist Homi Bhaba, founder of the Tata
Institute in Bombay, tried to mediate between Ayub Khan and the Indian
leader J. Nehru, but unfortunately without success.

Creation of ICTP

One very positive thing did come out of Salam’s appointment as a
scientific adviser. He had felt frustrated at being unable to carry on his
chosen career in his own country, and determined to help others with the
same problem. He concluded that what was needed was first class
international research center to which scientific associates from Third
World countries would come for regular visits, so that they could keep with
international research, but still go home to work in their own countries. He
conceived the idea of an International Center for Theoretical Physics, and
determined to use his position as Pakistani delegate to the International
Atomic Energy Agency to win support for the idea.
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A Colorful Personalit
Dr. Tom Kibble -

Abdus Salam was one of the foremost theoretical physicists of his
generation and the first Muslim to win a Nobel Prize, in 1979. He was a
warm and colorful personality, but often a controversial one in his native
Pakistan.

Salam was born in 1926, in Jhang, a small town in the Punjab, son
of a minor education official. His talents were clear from an early age. At
14, he became something of a local hero when he won a scholarship to
Government College, Lahore, with the highest marks ever recorded. His
first paper was published wiien he was 17 and a fourth year student at the
college. It was an ingenious improvement on the solution of an algebraic
problem discussed earlier by the Indian mathematical genius Srinivasa
Ramanujan.

In 1946, he won a scholarship to Cambridge, where he obtained a
Double First in Physics and Mathematics. He briefly embarked on
experimental research, but rapidly discovered that his talents lay in other
directions and switched to theory. He started at just the right moment.
Physicists had just learned how to get finite (and spectacularly confirmed)
predictions out of quantum electrodynamics, the theory that describes
interactions between charged particles and electromagnetic radiation, using
the techniques of renormalization theory devised by Julian Schwinger, Sin-
itiro Tomonaga, Richard Feynman and Freeman Dyson.

Salam and his research supervisor, Paul Matthew’s, later his
lifelong friend and collaborator showed how to extend these methods to
other theories. Salam’s very first paper on the subject attracted widespread
interest and won him a place among the leaders of the field.

In 1951, Salam returned, as he had always planned, to Pakistan. He
spent three increasingly frustrating years as Profess of Mathematics at both
Punjab University, and his Alma Mater Government College, where his
duties apparently included coaching the football team. He had hoped to
continue his research, but found little time or stimulus and no official
support.

Finally he took leave of absence and returned to Cambridge as a
lecturer in mathematics and Fellow of St. John’s College in 1954. Three
years later, at the instigation of Patrick Blackett, then head of Imperial
College’s rapidly expanding physics department, Salam was offered the
chair of Theoretical Physics. He persuaded Matthews to join him as a
Reader, and together they set up what soon became of the world’s leading
centers for fundamental theoretical physics.
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names. Dr. Qureshi remarked that what was remarkable was the fact that the
question was not planned and Salam had not been mentally prepared before hand.

Salam had a very critical mind and from a young age, he displayed this in
various ways. He had read widely and avidly. He was fond of literature, history,
religion, philosophy and science. As a student of FA at Government College, he
wrote an article in Urdu Asad Aur Ghalib . This article was an investigation into the
question as to when Ghalib changed his pen name from Asad to Ghalib. The article
was published in the Humayun edited by the late mian bashir ahmad. After the
publication of the article, Salam asked Dr. Qureshi to accompany him for a courtesy
call to the editor. Dr. Qureshi told me that the editor was astonished to see that the
writer was a mere lad. ” I expected the writer to be a person of mature age- around
50 or so.” Said the Editor.

Salam deeply respected his father and always obeyed him. When he
graduated from Government College in 1946, he had never gone to the cinema
because his father had forbidden him to do so. His father scolded him for playing
chess after which he never played. He used to say that he owed his success to his
father’s intense prayers.

Salam had great leadership qualities. He was elected president of GC
student union, and was also the editor of the college magazine “Ravi”. Those who
knew him were well aware that he was magnanimous, arrived at decisions after
discussing them, was decisive, quick, and forceful. In addition, Salam instinctively
helped people. He liked to help them in their careers, and there are no doubt, people
all over the world who owe their careers in a greater or smaller measure to Salam.
All these ingredients made for a highly successful administrator.

Salam was one of those rare scientists of stature who combine their
supreme creative powers with a great capacity for institution building. He was,
therefore, to use the categorization of the late Prof Baqi Beg, simultaneously a
Greek and Roman. He built the department of Theoretical Physics at Imperial
College within a short span as the leading research center after having been
installed there professor and department head in 1957. In 1964 he established ICTP,
& in 1983 the Third World Academy of Sciences.

Abdus Salam was the most respected, influential and eloquent spokesman
for science in the developing countries.

His great intellectual stature, his mastery over language, his commitment
and deep sense of self-respect, his enormous confidence and diplomatic skills made
him a People’s Emperor of scientists from the developing countries. His admirers
shall mourn his death all over the world. With his departure, an era has come to an
end.
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A Gifted Scientist

Dr. Mujahid Kamran

Abdus Salam was born to Muhammad Hussain, an employee of the
Punjab education department on January 29, 1926. Salam inherited from his father
two'dominant traits — a drive to make a mark in the world and a deep religious
commitment. His personality was shaped by these traits. Those who knew him well
were aware of both these facets of his great personality.

From very early age Salam, under the watchful eyes of his father,
developed a love of reading. I once said to him that his father had left a deep mark
on him to which he promptly responded, “You are correct.” He was not only
brilliant but also had the gift of immense concentration. He was able to develop and
retain this trait throughout his life.

There are numerous instances that illustrate this. I will mention only two,
one from his childhood and one from his later years. The childhood incident has
been narrated to me by his first his cousin Col. G.M. Igbal, who is also his brother-
in-law. One day, his mother kept on calling him but there was no response. The
worried family launched a search for him. Eventually, he was discovered inside the
house hidden behind a stack of quilts (razais) reading a book quite oblivious of the
hullabaloo that accompanied the search for him. Col. Igbal further said that Salam
used to find for himself suitable nooks and corners or other places in the house
where he could concentrate on whatever he was reading.

Second incident

The second incident is from the year 1992 when I met him for the last time.
At the time his illness, a rare disorder of the nervous system, had rendered it
impossible for him to walk easily even with a stick. Adjoining his office was a room
where he used to rest alone around lunchtime. He asked me to walk him to that
room. It was with quite a bit of difficulty that we managed to walk up to the door of
his office when he spotted a recent research paper lying on the top of a stack of
papers on a chest high rack. He stopped instantly and started looking at the paper.
And then suddenly I felt that he was no longer with me. He was ,completely
absorbed in it for several minutes and I could sense his immense powers of
concentration. His illness, his difficulty in standing, seemed to have disappeared
from those minutes and there was an air of such intense absorption about him that
it appeared to me that he would not come out of it.

Then he gradually came out of it and we walked to the next room silently.

..........

student his class fellows were well aware of this gift of his. Prof. Dr. Waheed
Qureshi, one of the foremost experts in Urdu language, was his class fellow in BA at
Government College Lahore. Dr. Qureshi has confirmed to me the following
incident.

One day, a group of classmates including Salam walked through Anarkali
Bazar in Lahore. When they reached the other end, Dr. Qureshi tested Salam by
asking him to recall the name ‘boards on the shops on the right hand side. In the
words of Dr. Qureshi, Salam was surprisingly able to recall about 90% of the
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nominate Salam, but he was unwilling to give up his coveted Pakistani citizenship
for this to happen.

Salam increasingly began to turn his attention to wider Third World
issues, an area where he achieved far more fame and recognition. In 1964, Salam
after four years of strenuous lobbying, managed to convince the Italian government,
the UN and the International Atomic Energy Agency in Vienna to invest in the
ICTP, where scientists from the Third World would interact with their peers from
the West, exchange ideas, brush up on developments, and return home rejuvenated.

The Center has been a noted success. In its three decades of existence,
more than 60,000 physicists from 150 countries have passed through its doors, and
produced more than 5,000 scientific papers in international journals. Despite the
name, ICTP has branched out into many, more ‘applied’ areas of physics. An
equivalent center for biotechnology opened in New Delhi recently. In 1989 Salam
founded the Third World Academy of Sciences to reward scientific excellence in the
developing world, and later the Third World Network of Scientific Organizations, to
promote better cooperation.

Despite being a devoutly religious man, and evangelical about physics and
Third World issues, Salam was never evangelical about his faith, which he viewed as
a private affair between him and His God. “Every human being needs religion,” he
said in an interview with New Scientist in 1976. “I would like you to become a
Muslim,” he told his interviewer Robert Walgate. “But I wouldn’t stick swords into
you if you don’t”.

In the middle of 1980’s Salam contracted a mysterious affliction in his
right leg, and began to use a walking stick. This neurological illness slowly took over
his entire body, and the early 1990°’s confined him confined to a wheelchair, barely
able to speak. His mind, however, was still active.

Pervez Hoodbhoy, a professor of physics at Quaide Azam University, in
Islamabad, recalls a three-day conference in Trieste to honor Salam’s retirement
from Imperial College a few years ago. Salam listened from his wheelchair, says
Hoodbhoy, but made no attempt to speak. At the end of the formal proceedings,
people thronged towards Salam to offer their congratulations.

“As I watched it was the turn of a nervous young Pakistani visitor to
ICTP. Sir, I am a student from Pakistan. We are very proud of you,’ he said. The
rest I was unable to hear clearly. Salam’s shoulders shook and tears coursed silently
down his face.” '

Robert Walgate ended his interview with Salam 20 years ago, with the
following worlds, the last sentence of which could be his epitaph: Salam is a man
with tremendous enthusiasm, but he is one man without time, strung across two
worlds and two problems. It is a loss to the world that he cannot have two lives”.

| am a humble man ( Prof Dr Salam)
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became disillusioned. He hated the isolation, and was unable to convince his peers
and superiors of the importance of research. All the while, Cambridge was quite
keen to take him back.

Salam was faced with a dilemma: he did not want to leave, but knew. he

would be wasted if he stayed. A wave of anti-Ahmadiyya riots in 1953 clinched it,
says Salam’s biographer Jagjit Singh. Salam felt unsafe and Cambridge beckoned.
It was at this point that he promised himself that no other outstanding Pakistani
student should ever be forced to choose between home and abroad. :
. For three years, Salam was Stokes lecturer in Mathematics in St. John’s
College, Cambridge, on a total salary of 950 pounds: per annum. He fulfilled his
three-year contract, before being asked to set up the department of theoretical
physics at Imperial College in London, and the chance to pursue research more or
less full time. Salam was now a full professor, his salary had trebled, and he was
only 31.

Salam’s successes had, upto this point, gone largely unnoticed in Pakistan.
But later that year Mian Iftikhar al-din, a Pakistani politician on his summer
holiday to Europe came across Salam, and found it difficult to comprehend that a
young Pakistani could be made a professor at the University of London.
Iftikharuddin also owned the Pakistan Times, the establishment daily newspaper, &
published a large article on Salam on his return. Salam had at last ‘arrived’ in the
country of his birth, but it would be an unhappy and often stormy relationship.

Scientific advisor

Salam began to represent Pakistan on various intergovernmental science
bodies, and it was not long before the country’s military president, Gen Ayub Khan, -
asked him to become chief scientific advisor. Salam had high hopes with this
appointment, despite the fact he was still based in London, and was also planning to
set up a research center for Third World physicists in Italy. These hopes were soon
dashed. His calls for more money to be spent on science and education failed to wash
on a political elite keen to maintain the feudal status quo.

He brought a high-powered team of scientists assembled by his friend
Jerry Wiesner, US president John Kennedy'’ science adviser, to investigate ways of
alleviating Pakistan’s chronic water, logging and salinity problems. But the
government rejected the proposed solutions as too expensive. Salam also set up a
space and upper atmosphere research commission, which remains in the doldrums
through lack of funds.

Salam’s influence was thus restricted to nuclear energy and physics. Even
here, he fell out with Zulfigar Ali Bhutto, Prime Minister from 1971-1977, over the
latter’s plans to turn Pakistan into a nuclear weapons state, which Salam, a staunch
anti-nuclear campaigner, bitterly opposed. As a result, ordinary Pakistani citizens
are full of praise for a man called Abdul Qadeer Khan, who gave Pakistan the
capability to build a nuclear bomb, and not Salam, who refused.

Salam’s religion remains a major reason for his checkered record in
Pakistan. Fearful of sparking off anti-Ahmadiyya riots, governments since 1974—
when Ahmadiyyas were expelled from Islam — have steered clear of Salam, rarely
mentioning his name in public. No senior government official was present at his
funeral. Salam himself resigned the chief scientist’s job in protest at the expulsion.
The government refused to nominate him for the job of director general of
UNESCO, despite Salam being the clear favorite. The Italian government offered to
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In this Salam was almost messianic. Like the prophets of Judaism,
Christianity, and Islam, whose lives he tried to emulate, Salam felt duty-bound to
complete his mission. He was tremendously impatient and experienced much
frustration when politicians failed to share his zeal and enthusiasm every time he
presented them with another of his schemes for science, technology, or development.

Salam was particularly passionate about his native Pakistan, and
desperately wanted to ‘make a difference’ to the lives of ordinary people. Yet in
Pakistan he remains a deeply controversial figure, and his passion was not
reclprocated Some cannot comprehend why he never made Pakistan his home.
Others cast a critical eye over his record of achievement as the president’s chief
scientist for 14 years until 1974. And controversy will never cease about his
Ahmadiyya religious faith, whose adherents are subject to much discrimination and
persecution in Pakistan. Ahmadis differ from Muslims. They believe their founder,
Mirza Ghulam Ahmad, a civil servant in 19" century British India, was the
reincarnation of Christ, the promised messiah. This is considered heresy in
orthodox Islam.

Salam was born on 29" January, but the year and place of birth are in
dispute. Official documents and his biographer Singh say Salam was born in the
Jhang district in 1926. But Salam’s sister told a Pakistani newspaper that he was
born in 1927, and in the neighboring district o1 sahiwal, not Jhang,

Salam’s six brothers and two sisters lived with their parents in a one-room
tenement supported by wooden beams. A couple of rope beds were at either end,
with a table and some stools in the middle for mealtimes. Salam had to learn to shut
out these impoverished conditions to focus on his studies. He quickly developed into
‘hot-house’ child, and, age six, went straight into the third year of primary school.
He began his ‘advanced level’ examinations, high school diplomas usually taken
when a student is at least 16 years old, at the astonishingly early age of 12.

Science lesson

Recalling his schooldays during the Dirac memorial lecture at Cambridge
in 1988, Salam remembered a science lesson on the forces of nature. “ Qur teacher
spoke of gravitational force. Of course gravity was well known and Newton’s name
had penetrated even to a place like Jhang. Our teacher then spoke of magnetism,
and showed us a magnet. Then he said, ‘electricity’, ah, that is a force which does
not live in Jhang, it only lives in the capital city of this province, Lahore, 100 miles
east. And the nuclear force? That was a force, which lived only in Europe. It did not
live in India and we were not to worry about it.”

Salam soon got the chance to experience electricity first hand as he moved
to the big city of Lahore to study at the University of Punjab. He published his first
scientific paper at the age of 17, and also finished a Master’s degree. Salam then
won a scholarship to Cambridge, a haven for particle physicists under the great
theorist Paul Dirac. In 1946, he boarded the P&O Franconia from Bombay; a
steamship headed for Liverpool with 600 Italian prisoners of war and 600 British
families leaving India in anticipation of the British withdrawal the following year.

At Cambridge, Salam finished a first degree, and almost completed his
Ph.D., when he had to return home at the expiry of his scholarship in 1951. He took
up a professorship in physics at the University of Punjab. His Ph.D. was -awarded
the following year. Being the only practicing theoretical physicist, Salam quickly
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Nature, December 27, 1996

Physics With A Purpose

Ehasn Masood

Muhammad Abdus Salam, the Nobel-prize winning scientist, who died last
week age 70, was in London when the phone rang at noon on an autumn day in
1979. The call was long-distance from Stockholm, headquarters of the Alfred Nobel
Foundation. Salam, the devoutly religions son of a schoolteacher from a village in
Punjab had won the Nobel Prize for physics. He remains the first and only Pakistani
to have been given science’s highest order.

Salam’s instinctive reaction, according to his biographer, the Indian
science writer Jagjit Singh, was to jump into his car and drive to his local mosque
where he took off his shoes and knelt in prayer. Salam’s joy turned to near ecstasy
when he learnt that he had been nominated by Paul Dirac, of the leading physicists
of this century, who was also an atheist. “What impressed Salam most was that the
atheist Dirac had become an instrument in executing Allah’s will.”

Salam’s next action was to use his new-found recognition to secure a four-
fold increase in funding for the ICTP, a center providing modern research facilities
for Third World scientists. The facility was founded by Salam in 1964 and is based
on the shores of the Adriatic in Italy, near the border with what was then
Yugoslavia. Salam was later given a ‘presidential reception in his native Pakistan,
before embarking on a tour of the Third World countries giving lectures on science,
education, and the eradication of poverty, the three subjects. (apart from physws)
for which Salam’s passion ran very deep.

Salam’s major scientific achievement was to take the first step towards an
idea that his scientific peers still dream about — the unification of the four
fundamental forces of nature: gravity, the strong force between particles in the
atom, the weak force that causes radioactive decay and electromagnetism. Salam
shared the Nobel prize with Stephen Weinberg and Sheldon Glashow for unifying
the weak force with electromagnetism. John Hassard, a colleague at Imperial
College in London, where Salam was a professor. of theoretical physics since 1957,
ranks him in the “top ten if not top five, physicists of this century.”

But just as the organizers of the Miss World annual pageant feel obliged to
delve into social causes under the banner ‘beauty with a purpose’, Salam felt he
could not restrict his time and energy to just theoretical physics. He felt compelled
to use his fame to champion a plethora of Third World causes. This was ‘physics
with a purpose.”

Like his Nobel-winning colleague Stephen Weinberg, Salam, too dreamed
of a final theory unifying the forces of nature, but he had an additional wish: that
the developing world would one- day catch up with the West. A part of him wished
that no one should have to experience life without electricity, running water,
medical care, proper roads and decent transport, as he had to while growing up
In Punjab during the inter-war years. Another part of him pined for a return to the
’glorious years’ of Islamic civilization when sciences flourished in the Muslim world.

Salam’s mission
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numerous political difficulties that inevitably accompany an international project of
this kind.

Abdus Salam was a member of the Ahmadiyya branch of the Islamic
religion and would sometimes lead prayers for fellow Muslims visiting the Center in
Trieste. Although his membership of this particular sect caused some difficulties in
his relationships with his home country, he never forgot his natural affiliation with
the developing nations. He was also deeply concerned about the proliferation of
nuclear weapons and served on many high-level committees involved in the
promotion of international peace and collaboration and in the development of
peaceful uses of atomic energy.

Salam’s outstanding scientific and political achievements were recognized
in many ways in addition to his receipt of the Nobel Prize. He was elected to
fellowship of the Royal Society at an early age and received its Copley Medal in
1990. He was elected a member of scientific academies & societies in 24 countries
and received a large number of honorary degrees. He was made an honorary KBE
in 1989. He received nine medals for his contribution towards peace and the
promotion of international collaboration.

On a personal level, Salam was a striking man. Any young scientist who
had the privilege of working closely with him invariably found it to be an
exhilarating and character-forming experience. In addition to his great intellectual
gifts, Salam had a genuine sense of humor, including that rarest of qualities of being
able to laugh at himself. A warm twinkle would often accompany his more
unorthodox suggestions as to how exactly the foundation of physics should be
revolutionized.

Abdus Salam was twice married. He had one son and three daughters by
his first marriage and a son and a daughter by the second.

View of the Enrico Fermi Building on the campus of the Abdus
Salam International Centre for Theoretical Physics (ICTP),
Trieste, Italy, site of the secretariat of the Third World Acad-
emy of Sciences (TWAS).
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A Man of Remarkable Vision

Professor Abdus Salam, theoretical physicist and Nobel laureate, died on
November 21, age 70. He was born on January 29, 1926.

The death of Abdus Salam leaves the world of theoretical phycis without
one of its most distinguished and respected members. Born in Jhang, Pakisan,he
was soon to display the outstanding creative ability that was such a consistent
feature of his professional career. Indeed, his first published scientific paper was
produced at the early age of 17. Undergraduate and postgraduate degrees followed
from Government College, Lahore, and from the University of Cambridge.

The focus of his research was quantum field theory, with particular
emphasis on the long-term goal of finding a unified approach to the fundamental
forces at work in the worlds of nuclear and sub-nuclear physics. In the 1960’s Salam
was closely involved with the attempts to construv<t a theoretically coherent account
of the “strong” interactions that bind together the constituents of nuclei.

The mathematical technique on which he worked at that time provided the
foundations of the developments that followed a sustained program of research
culminating in his construction of a theory that unified the electric and magnetic
forces with the “weak” nuclear force responsible for the radioactive decay of
elementary particles. The dramatic confirmation of this theory by experiments at
the European particle-accelerator facility CERN lead to his sharing the 1979 Nobel
prize for Physics with the American physicists, Sheldon Glashow and Steven
Weinberg. This critical theoretical development became the central component of
what became known as the “Standard Model” of the electromagnetic and nuclear
forces.

The incorporation of the gravitational field into this unified picture is a
notoriously difficult problem and it is no surprise that this is another area to which
Salam turned his formidable attention. The solution of this particular issue remains
elusive but, working with this long-term collaborator John Strathdee, Salam
developed some of the main tools for handling the “superfields” that later became
major ingredient in the development of the superstring theory currently one of the
most promising approaches to the problem of adding gravity to the list unified
forces.

Intellectual gifts
In addition to his brilliant intellectual gifts, Salam was a man of
remarkable vision and outstanding energy who played a major role in developing
science throughout the world. Of particular significance was his success in 1964 in
persuading the Italian government and the UN to found a research institute for
theoretical physics in Trieste, Italy, the prime mission of which was to provide a
base for young scientists from the developing countries to carry out research with
each other and with visitors from the West.
Salam was the director of the International Centre for Theoretical Physics
from 1964 to 1993, and it is a striking tribute to his charismatic and energetic
personality that the Center survived, and indeed, flourished notwithstanding the
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Weinberg an avowed atheist.” I can confirm that he is right. We were both
geographically and ideologically remote from each other when we conceived the
same theory of physics for unifying the weak and electromagnetic forces. If there
was any bias toward the unification paradigm in my thinking, it was unconsciously
motivated by my background as a Muslim.

Certainly, Salam’s integrity and intelligence did not permit his beliefs, or
matters of personal preference and ego, to determine the outcome of his scientific
work. The creator of Electroweak Unification never, for example, claimed that this
theory was the last word; he spent much of years before 1968 seeking routes for a
more complete vision of physics.

But his religious. beliefs and cultural background deeply influenced the
course of his life. These became more important as he grew older. At the one level he
sought peace, tranquility, and inspiration in contemplation and prayer. He became
persuaded that the Holy Quran demands man to seek scientific truth, and that man
has been uniquely empowered to solve the deep mysteries of the universe. At
another level, he became an intrepid fighter for the causes of even those who would
have nothing to do with him.

Intensely proud of the Muslim contribution to science and civilization and
upset at how they are usually forgotten or sidelined, Salam would gently but
eloquently admonish Western audiences for their ignorance. Significantly, he began
his Nobel Prize speech about the travel of the Michael the Scot to Muslim Spain in
the search for knowledge; in those days the lands of Islam were the sole repositories
of learning.

Before Muslim audiences he would make passionate exhortations that
Muslims should re-enter the world of science and technology before they became
utterly marginalized. Nothing hurt him more than the stony barrenness of the
intellect in Islamic countries today He was deeply mortified, he recalled, when a
Nobel Prize winner in physics said to him: “Salam do you really think we have an
obligation te succor, aid, and keep alive those nations who have never created or
added an iota to man’s stock of knowledge. “

Salam’s epoch-making achievements as a scientist stand in stark contrast
with dismal failure to bring science back to Islam. It was not for lack of trying, but
nothing ever really worked. The Islamic Science Foundation, a grand scheme for
scientific advancement with an endowment of $1 billion colfected from oil rich
countries, came to nought after Salam was banned from ever setting foot in Saudi
Arabia. Kuwait and Iran did give some money for supporting their scientists at the
ICTP, but thé amounts were niggardly. Promises by kings, princes, and emirs
remained promises. Salam’s efforts did contribute towards creating at least some of
the score or so organizations whose raison d’étre was to accelerate science and
technology in Muslim countries. But these organizations are but litter on the °
landscape, providing nothing but cushy jobs for those who sits at their helms.

Salam died on the 21* November 1996. The Islamic world, deep in
medieval slumber, scarcely noted it.

....................

Prof. Hoodbhoy is professor physics at Quaide Azam University, Islamabad, and
author of a book Islam and Science.
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science as a self-propelling secular activity, which could comfortably go about its
own merry way?

Considerably confusion exists on this matter among admirers of Salam.
This is partly because many non-scientists wishfully look towards Salam’s writings
and speeches, reading into them what appears to support their own beliefs,
prejudices, and desires. Also confusing is the fact Salam, who was a believer not just
by birth but also by conviction, often quoted from the Holy Quran in addressing lay
audiences and sometimes used religious symbolism in his descriptions of scientific
concepts and discoveries. )

Several of Prof. Salam’s writings and speeches leave room for ambiguity of
interpretation. For example, in one of his important essays for a popular science,
Salam refers to the concept of wahdatul wajood while discussing the unification of
forces. Then, in a television interview he speaks of how he was inspired into the
concept of symmetry by the stately towers (minars) of Badshahi Mosque.

I can remember attending a lecture that Salam gave at General Talat
Masud’s invitation in Wah city (1987). He talked about the world being quite
probably 11 dimensional, and then perhaps hinted that seven of these dimensions
might belong to the Ghaib (unseen). Time has effaced the words from my memory,
but I do recall feeling quite uncomfortable. Being a rather simple person—simple
minded perhaps — attempts to marry scientific discovery with spiritualism or
religious concepts always leave me very worried. Was this one such attempt?

If it was, then it could have scarcely come at a worse time. During the Zia
al-Haq years, every pseudo-scientist and crackpot in this country had taken a shot
at proving that all discoveries of science were to be found in the Holy Quran. Some

" had made discoveries about the speed of receding Heaven, others estimated the
temperature of Hell and one even suggested capturing Jinns to solve Pakistan’s
energy problems. While they roundly despised Salam for his Ahmadi faith, these
scientific nonentities were nonetheless delighted that they had found an ally in a
Nobel Prize winner who also believed in the unity of science and faith. Or so they
thought.

Clarification became very important. Over the General Zia al-Haq years, I
had written a book, which emphasized the wholly secular character of modern
science, detailed the absurdities of so-called new Islamic science. And made the case
that the long and glorious period of Muslim science was ultimately terminated by
the rise of an inflexible religious orthodoxy.

Would Prof. Salam- write a preface to this book and comment upon a
viewpoint that was so different from his? What was the relevance of his belief in
wahdatul wajood given that Steven Weinberg, the co-discoverer of the same
electroweak theory was an ex-Jew and a declared atheist? I presumed that Salam
would react against many parts of my book, although not the whole, but had
suggested that his dissimilar views would be welcome as a means to balance an
otherwise one-sided analysis.

Prof. Salam’s response left me pleasantly shocked. “I do not disagree with
anything that Dr. Hoodbhoy has written in this book”, he wrote in the preface, and
then went on to state in the clearest and most unequivocal terms the irrelevance of
religions beliefs to scientific discovery.

“ Dr. Hoodbhoy quotes Steven Weir:berg and my research and says that it
made no basic difference to our work whether I was an avowed believer and
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into supporting his dream of a major center for physicists from the developing
world. With this unhappy period at Government College at the back of his mind,
Salam wanted a place where third world physicists could practice the advanced
science of the West without being forced to become part of the brain drain, as he
himself had seen. In 1964, supported by the International Atomic Energy Agency,
Salam succeeded in setting up the ICTP in Trieste, Italy.

A great scientist

How great a scientist was Salam? This is an important question because in
our country one has to chart a delicate course between the Scylla of adulation and
hyperbole, and the Charybdis of stupidity and prejudice. An honest answer is made
still more unlikely because there is no community of scientists in Pakistan, which
can understand and sensibly evaluate his work.

The truth is that Abdus Salam was not Isaac Newton or Albert Einstein or
Richard Feynman; he never claimed otherwise and would have felt deeply
uncomfortable if someone else had claimed this for him. But his achievement of
unifying two basic forces of nature has had greater impact upon the development of
physics, and is deeper and more profound, than the works of most other Nobel Prize
winners in this century. Today unification theory is a touchstone of modern physics.
Although it is not Salam’s only important- the full spectrum is much too broad to
cover here — it certainly is his most important one.

It took me many years to appreciate the delicate complexity and marvelous
mathematical symmetry of Salam’s theory. To explain it in ordinary language is
impossibility. An analogy, however, may help. Over a century ago the Scotsman,
James Maxwell, showed that the two apparently different phenomena of electricity
and magnetism were in fact just different facets of the same basic force, which he
called the electromagnetic force. Maxwell’s discovery led to an unending stream of
other discoveries, such as the existence of radio waves, which have had profound
consequences of human civilization.

Somewhat similarly, Salam was able to show that two apparently very
different forces, which govern nature, have the same mathematical origin. One is
the electromagnetic force mentioned above. The other is the “weak nuclear force”
which, among other things is that force which causes the sun to convert its hydrogen
into nuclear energy. Although there were suspicious that the two were somehow
related, nobody could pinpoint in mathematical terms the precise relation until
Salam (from London) and Weinberg (from MIT, USA), working independently of
each other, came up with a sound explanation almost simultaneously. Now called
the electroweak force, it has been tested in dozens of clever experiments and has
passed with flying colors in each.

Today the search for the Higgs particle, predicted by Salam, is considered
the number one priority in the world of physics. Billions of dollars continue to be
spent on building accelerators with energies high enough to produced highly elusive
particle. Its discovery will be a key to understanding the universe in its early stages
of birth.

Science and faith

What relation did Salam see between his work as a scientist and his

religious faith? Did he perceive the two to be inextricably intertwined? Or did he see
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Encounters With Salam
Prof. Pervez Hoodbhoy

The year was 1972 and all the big guns of physics had turned up to hear
Prof. Abdus Salam speak at a joint MIT Harvard seminar. It was rare for so many
of the famous to come, but this was no ordinary seminar and here was no ordinary
speaker. Salam confidently navigated this arena, the graveyard of many a bold idea,
presenting his work and easily disposing of the questions which followed. Obviously
something big was going on but I understood little what he said; as a mere master’s
student in physics I was far too unknowledgeable. After the applause had died down
and the seminar was declared over, I momentarily thought about introducing myself
but could not summon the courage.

My second encounter with Salam was no less daunting. I had just finished
my Ph.D. in nuclear physics and was the ICTP in Trieste, Salam’s proud creation.
One day we happened to be in the same elevator. After introducing myself, I asked
him for advice on physics matter that was occupying my mind then. “Go read it in a
book”, was his curt reply. I was mortified. People told me later that asking him easy
questions was looking for trouble.

It was not until many years later — 1984 to be precise — that I approached
Salam again. This time it was different. Perhaps he had mellowed, or may be I was
slightly less ignorant now. I could now discuss with him many issues, ranging from
scientific ones to philosophy and Pakistan’s scientific development. He didn’t insist
that I always agree with him, but clearly preferred that I did. One day he asked me
if T would like to co-author an article with him. I instantly agreed feeling much
honored.

Strong, assertive, enthusiastic, vibrant, bluntly authoritarian, and with a
mind sharp as razor’s edge, Abdus Salam was a most remarkable person. Born in a
lower middle-class family in a village near Jhang, he went to a perfectly ordinary
Urdu-medium school. One of his brothers, who now lives in Islamabad, says that as
a boy Salam had never seen an electric light until one day he was told about it by
somebody, at which point he was wonder struck. Subsequently, he was delighted to
go to Lahore and have the exquisite pleasure of studying under an electric light. An
unsophisticated home and environment notwithstanding, this child prodigy
mastered his studies and rapidly outpaced his teachers who recognized and
respected the young boy’s talent, and bore him no grudge.

Salam’s talent for physics and mathematics soon brought him fame and
recognition after he set off to England on a scholarship. In 1949 he earned a first-
class degree in physics from Cambridge University in just a year. Then in 1950 he
solved an important problem in renormalization theory and instantly became a
minor celebrity. In 1951 he returned to Government College, Lahore, but found to
his disappointment that research was not encouraged, even frowned upon. Without
a library or colleague to talk to, he reluctantly went back to Britain in 1954.

By the early 60’s, Salam was already one of the world’s top particle
physicist with an enviable reputation in this most difficult and fundamental area of
search. In all he was to win 20 international prizes and honors. Salam started to
skillfully use his growing reputation to push his European and American colleagues



397

had been suggested by others two or three years before. I felt that I was getting
nearer to the present...... However Salam was skeptical.

He proposed another subject, and when I insisted on trying to classify the
hadrons he said: “I wanted to assign you an easier problem, on the assumption that
it would be better for you to produce a complete "work during one year of leave from
the army. However, since your mind is made. up, do it your way, but you should
know that you are embarking on a highly speculatlve search. If indeed you have
already decided, at least do it properly. Learn group theory thoroughly.”

So he recommended Dynkin book. I learnt Dynkin’s work and was now
able to define what I was looking for: a rank two Lie group which would permit the
classification of hadrons according to isospin and strangeness, in a manner that
would fit the properties of the observed particles. I found that only four groups
might do the job, and began to examine each of these separately.

I remember that one of them (called (G2)) yielded diagrams in the shape of
the Star of David, and I hoped that it might be the correct one- but it was not. On
the other hand SU (3) gave a perfect fit.

I finished my work in December 1960, and discussed it with Salam. I then
submitted a paper for publication early in 1961, and it appeared shortly after. -

............................

‘Excerpt from the book The Particle Hunters, by Yuval Neemah, Prof. Emeritus,
University of Texas, Austin, 1983,
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How I discovered SU (3)

By Yuval Neeman

I arrived in London at the beginning of 1958. I wanted to study (general
relativity) which had attracted me as a student, and found out that the place for that
was King’s College, with the astrophysicist Bondi.

However this institution was located in a region of high traffic, and I soon
realized that it would be quite impractical to work at the embassy in the west of
London, and study at a college in the east of the city. So I settled for Imperial
College, which was a five-minute walk from the Embassy.

My choice of a supervisor for my thesis was somewhat incidental I
consulted the College’s prospectus and approached one of the professors whose
names appeared there under ‘Theoretical Physics’. I told him about my interest in
Einstein’s unified field theory, to which he replied that he did not know if anyone
was still working on that, but Abdus Salam and his group in the Mathematics
Department were working on field theory.

I came to Salam, presenting the only-letter of recommendation that I had,
which was from Moshe Dayan. Salam laughed and commented ‘What can a
General know about scientific abilities.”

Nevertheless he agreed to take me on probation, on the strength of my
degree from the Technion- Israel Institute of Technology — and the recommendation
letter. ) s

B i !
I had missed the ﬁrstﬁterfn, and had to absent myself from some lectures in
the second term too, when my duties as a defense attaché interfered. Eventually in
May 1960 I resumed my studies with the status of an officer on leave with a one-year
scholarship from the Goverament. :

I was captivated by group theory, which I had first met in Salam’s course.
Ilearned group theory from a textbook by A.B. Dynkin, translated from Russian. It
was Salam who suggested that I should study Dynkin’s work. He understood that I
was interested in classifying the particles and finding their symmetries, when on the
basis of my rather scanty knowledge of group theory I began to suggest possible
models in this area.

When 1 first showed him my suggestions, Salam told me that they had
already been attempted five or six years previously. My next proposals, he told me,
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“But the obscurantist forces in the college did not allow the function to be
held there and we had to arrange it in the district council premises”. She said. The
minister also recalled how Dr Salam struggled to arrange a hydrology centre for
Jhang through foreign assistance. “He felt very strong for Pakistan and I hope we
must consider all our people as Pakistanis. She also revealed that Islamabad was
about to start a project with Egypt on the development of cottonseed and staple. She
regretted that for the 130 million population in Pakistan there were only 19,000
science teachers. But it was heartening that more young women were opting for
science subjects in colleges.

Dr. Javed Igbal

Dr. Javed Igbal said Dr. Salam symbolized the ideas of Sir Syed Ahmad
Khan, Jamaluddin Afghani and Allama Igbal who believed in reason and
rationality because these qualities promoted tolerance and camaraderie and not
confrontation and hatred that were the hallmark of emotions.

“All these personages were opposed by the conservative forces, which we
now call fundamentalist, as is the case with Dr Abdus Salam”, he said, adding the
situation required developing bonds of understanding among religion, rationality
and science. Dr. Igbal asked the government to set up trusts in the name of people
like Abdus Salam so as to attract new generation towards science and technology.

“We have tested our nuclear device but we still require to progress in the
other fields of sciences,” he said asking whether it was possible to locally develop
resources for which ‘we look towards the West”.

Prof Hoodbhoy said conditions for the development of science were not
very conducive. “It develops in a tolerant society and not in an atmosphere of
narrow mindedness. If we want Pakistan to progress in science we must have to
create society where varying ideas can sustain”, he said.

Other speakers dilated upon the personality of Dr Salam as a human
being, friend, teacher, and research scholar having no sympathy with mediocrity.

They said he was a kind-hearted person who used to financially support
poor students from unknown areas in the sub-continent. He led a simple life and
kept his work above monetary considerations. They said Dr Salam used to express
his anger over the division of the world into the poor and the rich societies. Many
young scientists in the Third World benefited from his skill and experience.

Courtesy: Khalid Ameer, Lahore.

....................... tesesscscsssrcesee
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DAWN November 23, 1998

Name Physics Institute after Salam

Lahore: Rich tributes were paid to the late Dr. Abdus Salam, at a
memorial meeting held at a local hotel to mark the scientist’s second death
anniversary. Mashal Books organized the memorial meeting. It was addressed by
Federal Minister of Science and Technology Syeda Abida Hussain, Senator Javed
Igbal and colleagues and pupils of the late physicist, including Prof. Pervez
Hoodbhoy, Prof. Ghulam Murtaza, Prof Faheem Hussain and Dr. Salam’s friend
Air Marshal (retd) Zafar Chaudhary.

The meeting adopted a resolution, which was presented by the minister,
asking the federal government to name Physics department of Quadi Azam
University after Dr. Abdus Salam. The speakers termed the late physicist as true
Pakistani who wanted the Muslim world to progress in the field of science and
technology. He also remained concerned over the poverty and hunger in the Third

Dr Abdus Salam Memorial Meeting

Pakistan’s former Federal Minister Begum Abida Hussain presiding over a Dr Abdus
Salam Memorial meeting that took place in Lahore on November 22, 1998. Dr Pervaiz
Hoodbhoy and Justice (Ret’d) Javed Igbal can be seen in the photograph as well

Begum Abida Hussain recalled how as the Jhang District Council
chairperson she had to face problems in arranging a reception for the late physicist
in 1979 when he won the Nobel Prize. General Zia wanted to give the reception and
Dr. Salam requested that the venue should be his alma mater, Government College
Jhang.
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The other day he.wrote to me: Dear daddy, do you know what is infinity
plus infinity? I do. It is a big zero...... then he gave me some sort of an idea of
plotting points in a circle--- starting at a point in and returning to it. When I told
him infinity plus infinity was very special, he was very reluctant to accept it. He
said; Three infinities are infinity but four are back to zero.

Q: Do you give him special attention?

A: I would like to. But he is so mdependent so reluctant to accept
any explanation. ... that reminds me, the first research paper I wrote was literary...
establishing the date on which Ghalib changed nom de plume. The lllustrated
Weekly once had rejected a short story I had written. But the Weekly did publish a
short article in the early forties. I have forgotten the title; it was an adolescent
literary effort.

Q: People say the receipt of Nobel prize often signals the end of a
creative career .......... If the recipient is a scientist, his work suffers on account of
constant exposure?

A: That is absolutely right.

Q: Have you got to give up active research?

A: No, no look here, I am spending 21 days in India on this trip. I

have never spent 21 days on anything like this before. And everybody tells me that
it’s very important that I should talk to people. It’s incredible that I have spent a
month already, preparing, talking, preparing my lecture etc. It’s incredible strain.

“All science — physics in particular — is concerned with discovering
WHY things happen as they do. The WHYs so adduced must clearly
be ‘deeper’, more universal, more axiomatic, less susceptible to direct
experimental testing than the immediate phenomenon we week to
explain. The search for the universal, the search for the whole, the
search for unity; that is what gives science its meaning and beauty.”

Prof. Abdus Salam in his Herbert Spencer Lecture- 1979
N
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Q: What is your concept of God?

A: There are many concepts of God. For instance, there is the
concept of God as the Law Giver... says such as Einstein’s God. And there is the
God of moral order. If you do well, the outcome will be good. And if you do evil, you
will reap evil. Most of us believe in such things without ascribing them to God of
Moral order. Some people believe in a God of History, a God who controls history.
Then there is the personal God to whom we pray.

Q: Could you describe your philosophy of prayer?

A: It is very difficult for a physicist to discuss prayer. I don’t know
what it does to you.

Q: What do think of Sufism?

A: I am deeply interested in Sufism but do not claim to be a Sufi

myself. My father is someone with direct personal experience. If Allah grants me
such experience I will be grateful. My father was a Sufi. I doubt if physics can give
any special perspective. All you can do is do physics as physics.

Q: Do you believe in ESP? A number of scientist & astronauts do.

A: No, I don’t as a scientist. But if I get scientific evidence for such
things tomorrow, I will believe in it. I am a product of purely empirical European....
No I should not say European — the scientific tradition is not confined to Europe; it
is universal. That is why I respect Aryabhatta. He was a real scientist. Albiruni was
a real scientist with an absolutely rational approach. But not Bharmagupta, for
example.

Q: How was the Nobel ceremony like?

) A: The Nobel Prize ceremony is a wonderful experience. For 10 days
we were the guests of the King and Queen of Sweden. In the first seven days, every
day there was a party at which the main thing to do was to drink. They
accommodate you in a hotel and all your expenses are paid for including breakfast;
but they don’t pay for lunch and dinner. Probably they feel that various parties to
which you are invited take care of your needs.

The award ceremony is well rehearsed. On the day the awards are
presented, the King and Queen wait for you and your arrival is announced with the
blowing of a trumpet. When the trumpet sounds, you walk along and when it stops
you also stop. Then there is a citation and then again the trumpet sounds. You
receive the prize and bow to King and Queen and walk back.

The winner of the Prize for 1979 in literature was a Greek poet — Odysseus
Elytis. When he came to Sweden, he was ill shod and he bought a pair of brand new
shoes for the great occasion. As he walked up the smooth floors of the royal palace
to receive the prize he slipped and fell.

I had taken my grandchildren. One of them who was just three years old
started talking during the function. And his was the only voice heard in the royal
hall during the function. Such a thing had never happened earlier because normally
Nobel laureates do not take their children or grandchildren along with them when
they go to receive their prizes.

Q: How many children do you have, are they interested in physics?

A: I have five. The eldest, a girl, has a Ph.D. and is doing cancer
research. But none of others are interested in pure science except perhaps the
youngest who is now little over five years old.
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getting the award until the actual announcement had been made. The first I
received was from Dr Eckland’s assistant. Then came the confirmation from
Sweden itself. Immediately I drove the mosque and did what is called Namaze
Shukrana, the prayer of gratitude.

Newsweek described it as “the research that represents an extraordinary
achievement of the human intellect — a triumph of ideas which like politics, music
and what have you should be part of human culture”.

Q: What are the implications of your work for the layman?

A: Newton’s unification had no practical significance for the layman
for nearly 300 years until the launching of the satellite; and mind you, Newton’s
unification was a tremendous feat — an intellectual tour de force.

Maxwell’s unification, on the other hand, had the greatest practical
significance for mankind in a mere 10 years after the Scottish scientist’s death. For
instance it was found that a rotating electric charge produces magnetic forces- the
radiation of heat and light etc.

Now in our case also one may have to wait for 300 years. One never
knows... there is nothing that I think of at the moment except that some people have
suggested that our theory provides the raison d’étre for what is called handedness of
biological molecule. It is believed that the atomic potential is not left-right
symmetric because of this interposition — because of the unity with the nuclear force.

Q: Do you believe in destiny?

A: I don’t know what destiny is. All I can say that I am continually
being amazed at the depth revealed at each successive level we explore. I would like
to quote to you a prediction which Oppenheimer made more than 25 years ago and
which has been fulfilled today in a manner the did not live to see.

“Physics will change even more .... If it is radical and unfamiliar.... We
think that the future will be only more radical and not less, only more strange and
not more familiar and that it will have its own new insights for the inquiring human
spirit”

Q: How would you comment on the view about the ultimate
‘unknowability’ of the universe? And what about the despair which many eminent
physicists have expressed?

A: My own reaction is totally different. I feel we should go to the
limit of what we can do. We should not speculate and worry about not being able to
do things. That I think was also Einstein’s attitude (aithough he is believed to have
said that God did not play dice with the world). Somehow the other the idea of
despair just does not enter my mind. As I had said earlier, my felling is one of
wonder. )

Q: Is this sense of wonder that drives you on?

A: That’s right. That is my inspiration. People have different sorts
of driving forces. My colleague Weinberg has remarked in his book First Three
Minutes that life is so miserable that the only thing, which makes it worthwhile, is
the change given to us to indulge in the scientific endeavor to understand and know.

We are reminded of Einstein’s words that “the serious research scholar in
our materialistic ages is the only deeply religious human being”.

Well you see Einstein defined religion as the discovery of the basic laws. He
was deeply religious in the sense of wanting to discover the fundamental laws by
which the Lord has created the world.
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Illustrated Weekly of India February 1, 1981

A Genius
Called Abdus Salam

By Dr. V.S. Venkatavaradan

) Prof. Salam visited India for 21 days and captured the public imagination.
Following interview gives a glimpse into the creative mind of a great scientist. This
is a partial text of the interview.

Q: When did you decide to become theoretical physicist?

A: When I went to Cambridge; it was my idea to get a tripos. Until
1948 1 did mathematics. I had by then already listened to the lectures of Dirac and
Pauli and I drifted more and more towards physics. In 1948 when I had finished my
mathematics course, I still had one year’s scholarship on and I had almost decided
to do physics.

Fred Hoyle, my supervisor, said to me that if I wanted to become a
physicist I must do experimental course; otherwise I wouldn’t ever be able to look a
physicist in the eye. You follow me? He asked. ‘In order to be able to do well in your
future life. Physics is experiment, not theory. Science is experiment. You Indians are
very good at theory. You must even if it kills you, take this last year for
experimental physics.

I told Fred Hoyle, Sir, for the last four or five years I haven’t done an
experiment. Never mind, he said, you must do the experimental course. I finished
the two years course in one year.

Q: At Princeton did you work with Einstein?

A: Einstein was out of bounds for us, but still I had a long chat with
him. From Princeton I returned to Lahore. It was at this time that I visited Bombay.
Pauli was also in the city then.

I was the only theoretical physicist in Pakistan at that time. I
therefore felt lonely- theoretical physicist has got to be able to talk, to discuss, to
shout if need be. When Pauli came to Bombay he sent me a cable saying he was
alone and wanted to me to come and talk to him. So I took a plane from Karachi -
and a taxi to his hotel. I went up to his room and knocked. He told me to come in
and without a word of greeting said; Schwinger is wrong, I have proof for that.

Q: What was the feeling when you learnt that you had been chosen
for the Nobel award?
A: I think one should realize that prizes are not something, which

you can merit for. They are God’s gift. (According to New York Times he is

re:orted to have said: my first reaction, of course, is the greatest gratitude to Allah

who has guided our thoughts jointly in the way the truth lies i i

Al y ies in finding out the laws
Q: Where were you when the prize was announced?

A: I was in London. It was at 12 O’clo j
call. The director general of IAEA, Dr Eckland o Lrcelved
2

. a telephone
himself was a member of the Academy, Byt he

happened to be g Sy
Was not going fy goy me i
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to the Centre worked mostly on fundamental science, but applied science was not
despised.

For thirty years, Salam fought unending and successful battles to keep the
Centre afloat. He developed formidable talents as a fund-raiser. He raised funds
from the Italian government, from the City of Trieste, from the UN, from the
International Atomic Energy Agency in Vienna, from a host of foundations and
private benefactors. He bore much of the administration load as Director of the
Centre, besides providing the intellectual leadership. The Centre remains a
monument to his energy, his vision, and his unselfish dedication to the task of
bringing all peoples together in a common pursuit of science.

Salam used to say when he first came to England that in his country there
were only two honorable professions. To enjoy the esteem of the public, you had to
be either a general or a poet.

Thanks to his effort and his example, the situation in Pakistan has
changed. He is now honored in his own country, together with the generals and the
poets. But Pakistan and the other third-world countries still have far to go. The rich
countries have become even less inclined to help the poor than they were thirty
years ago. Salam has left us with a huge responsibility to the third world, a
responsibility that we are fulfilling very badly.

Let me end this brief memoir with the words from the Koran that he often
quoted:

“ The Lord changeth not what is with a people until the

People change what is in themselves.”

Freeman Dyson is a distinguished physicist and educator best known for his
speculative work on the possibility of extraterrestrial civilizations. He is the author
of several books, including Disturbing the Universe (1979), Weapons and Hope
(1984), Origins of Life (1985), and Infinite in All Directions (1988).
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All he could do was to teach mathematics and physics within the
constraints of a rigid and antiquated curriculum. He felt himself growing rapidly .
out of touch with modern science and with the international community of scientists.
After three years, he understood that he could help his country more from outside
than from inside.

In 1954 he returned with a clear conscience to England and resumed his
research career. In 1957 he accepted a chair at Imperial College, the position that he
held for the rest of his life. As a London professor, he became chief scientific advisor
to the President of Pakistan and wielded far greater influence on his native country
than he could ever had achieved from Lahore. As his country’s most distinguished
citizen, he stood above academic hierarchies.

When I first met Salam in 1950 I recognized him as an intellectual equal, a
young man who could solve mathematical puzzles as quickly as I could. Ten years
later I could see that he had grown over my head. While 1 was still solving
mathematical puzzles, he had come to grips with deep mysteries physical reality.
While I was exploring the details of old theories, he was creating new ones. For ten
years he struggled, with many false starts leading into blind alleys, to create a
unified theory of electromagnetic and weak interactions.

In 1967 he succeeded. At the same time as Steven Weinberg and Sheldon
Glashow, working independently, he created the electroweak theory, the theory that
was triumphantly vindicated by the experimental observation of weak neutral
currents six years later. The electroweak theory set the pattern for all the ideas that
were later incorporated in the standard model of particle physics. Salam and
Weinberg and Glashow received well-earned Nobel Prize in 1979 for this
achievement. Salam quietly gave away a hundred percent of his prize to fund
scholarships for poor students. He said that the Muslim faith by which he lived
made it easy for him to be generous.

Creates a Center

Meanwhile, Salam had founded the International Centre for Theoretical
Physics in Trieste, the institution which fulfilled his dream of raising the level of
fundamental science in poor countries. The Centre provides funds and
accommodation for scientists from all over third world, who visit for periods of
sabbatical leave while maintaining academic positions in their home countries.
While they are at the Centre, they have a chance to concentrate on their own
research and to keep in touch with colleagues from other countries. They can
remain a part of the world community of science. The Centre gives them access to
modern communications and an opportunity to publish their work. The purpose of
the Centre, as Salam designed it, is to enable third-world scientists to remain
scientifically productive without being forced, as he was, to emigrate. Those who
come to the Centre no longer have to choose between frustration and emigration.

From the beginning, the Centre was not narrowly concentrated on particle
physics. Meetings were organized and visitors welcomed in many other areas of
science, from plasma physics to environmental analysis and molecular biology.
Salam had served as a scientific secretary helping to organize the two Geneva
Conferences on Peaceful Uses of Atomic Energy in 1955, and 1958. He maintained a
serious interest in nuclear fission and nuclear fusion, both as sources of energy and
as sources of challenging scientific problems. He believed that fundamental and
applied science were equally essential to the vitality of developing countries. Visitors
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Biographical memoirs

Abdus Salam

Freeman J Dyson

The following article was published in Proceedings of the American Philosophical
Society, 143, pp 345-350( 1999).

Abdus Salam was one of the great spirits of our time, great as a scientist,
greater as a organizer, greatest as the voice of conscience speaking for the
advancement of science among the poorer two thirds of mankind.

I met him first in England when he was 24; a student recently arrived from
the turmoil of newly independent Pakistan. I was then supposed to be a leading
expert on the theory of quantum electrodynamics. I quickly found out that Salam
knew as much about that subject as I did. He asked me for a topic for his research. I
gave him the topic of overlapping divergences, a highly technical problem that had
defeated me for two years. He solved it in a few months.

I met him a year later in Zurich. He came with a completed paper, a
pioneering piece of work on scalar electrodynamics. He asked me to introduce him
to Wolfgang Pauli, at that time the leading European expert on quantum field
theories. I told Pauli who he was, and Pauli agreed to see him.

After the formal introduction, Salam said: Professor Pauli, could you
please be so kind to look at this paper and let me know what you think of it.” Pauli
said,” I have to be careful not to use my eyes too much. I will not read your paper”.
That was the end of conversation.

Salam thanked Pauli and left the room, showing no trace of anger or
disappointment. He knew his own worth. When I apologized for Pauli’s rudeness,
Salam said he was sorry for Pauli, not for himself. Pauli had missed the chance to
learn something interesting.

When he visited Zurich, Salam was wrestling with the question, whether
or not to return to Pakistan. His studies in England were almost finished. If he
should decide to stay in England or America, a brilliant research career awaited
him. He was at the height of his intellectual powers, an outstanding talent among the
rising generation of physicists. But his conscience would not allow him to stay.

He felt a compelling duty to go home and do whatever he could to help his
people. Pakistan, inspite of its poverty, had paid the expenses for his living and
studying in England. Now it was his turn to repay his debt to Pakistan. He discussed
his dilemma with me. I advised him strongly to come to America, to plunge into
research for five years first, and then help his people afterwards. He thanked me for
my advice and told me he was going home. Physics could wait, but his people could
not.

Returns to Pakistan

Salam returned to Lahore in 1951 and stayed for three years. Those were
years of deep frustration. The academic hierarchy in Lahore had no wish to be
helped by a 25-year-old genius from London. Salam had hoped to inspire the young
people of Pakistan to learn science and modernize their society, to launch a wave of
scientific progress.
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I never knew Abdus to drink, to smoke or to swear. Always a principled gentleman,
he was a devout Moslem throughout his life. ‘

Let me conclude my brief talk with a few of his own words: “*The Holy Koran
exhorts believers to study Nature, to reflect, and to make the best use of reason in their
search for the ultimate... The quest for knowledge and science is obligatory to every
Muslim from cradle to grave... Science is important because of the understanding it
provides of the world about us, for the material benefits it can give us, and because of
its universality... Science and technology are a shared heritage of all mankind.. East
and West, South and North have all equally participated in their creation in the past as,
we hope, they will do in the future, this joint endeavor becoming a unifying force
among the diverse peoples on this globe.' Amen!

Abdus Salam's life was gentle and the elements so mixed in him that Nature might
stand up and say to all the world: "This was a man!'
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version of spontaneous symmetry breaking. Like Saint Patrick in Ireland, they had
driven Salam's snakes from the land of broken symmetry. Quite independently,
Abdus and Steve each seized the idea and formulated the electroweak theory of
leptons.

Their brilliant creation sank like a lead balloon, to be resurrected much later after
(1) 'tHooft and Veltman proved the Salam-Weinberg conjecture of
renormalizability, (2) quarks became politically correct, and (3) our experimental
colleagues (many of them in this room!) were at last convinced to search for and
find the promised neutral currents.

Despite his many phenomenal triumphs, Abdus was never satisfied with the mere
hint of unification offered by the electroweak model. Along with his subcontinental
pal Jogesh Pati, he was the first to exhibit a coherent theory of all

of the elementary-particle forces in their gauged glory---today's anonymous
standard model. And, it was Salam and Pati who insisted that there must be even
more broken symmetry with the still-current notion of lepton-ness as a fourth color.
Why not $SU(4)$, they asked? Or $SU(5)$, we answered. Why not, indeed?

In October 1979, Abdus, Steve and I got our telegrams from Stockholm. Time
Magazine quoted Salam as being proud to be the first Moslem to win a Nobel Prize.
Steve and I sent Abdus a telegram of congratulation with the comment: **Didn't
know that Sadat had converted." In fact, Abdus was the first Moslem Laureate in
science, but to his great chagrin, there has not yet been another. Salam had
repeatedly called for a renaissance of Islamic science and an end to the scientifically
intolerant attitude of {taqlid.} He would have been a strong supporter of the newly-
conceived University of the Middle East.

Pious Moslem that he was, Abdus proudly brought both his wives and all their
children to the Nobel ceremonies. **“Why not four wives?'' [ asked. **Two are quite
enough," said Abdus, adding that British tax law permitted no more than one
marital exemption. Our Swedish hosts were a bit concerned that the press would
discover and reveal their polygamous choice, but apparently they never did. Nor
did the question ever arise of which Mrs. Salam should accompany the king as he
led the procession down the grand staircase: We three Laureates were listed
alphabetically, so it was my wife Joan who got the royal arm. But it was Abdus who
offered the first toast.

Incidentally, while all the other Laureates were dressed as conventional penguins,
Abdus adorned himself in glorious Pakistani regalia, from a swirling white turban
to turned-up golden slippers right out of Arabian Nights. They were immensely
uncomfortable and Abdus took them off as soon as possible. Joan found the slippers
fascinating and told Abdus as much.

Little did she know that he would send her a brand-new (and equally painful) pair
as a keepsake a few years later. | may remind you that the festivities that began in
Sweden culminated here at CERN, where Abdus, Steve and 1 were received as
heroes.
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a century later, Salam was both proud and delighted when the student won a Nobel
Prize just one year after the teacher.

Gary had to use a cutoff to get a finite result---unless the vector boson had a
particular anomalous magnetic moment corresponding to gyromagnetic ratio two.
For this value and only for this value the divergence cancels and the result is
manifestly finite. And, this was precisely the anomalous moment predicted by a
Yang-Mills gauge theory! If one divergence cancelled in a gauge theory, maybe all
of them did. So I concocted and published a spurious argument alleging that softly-
broken Yang-Mills theories are renormalizable. Following the Gilberts’ advice to
meet their beloved guru, 1 accepted Salam’s invitation to present my results at
Imperial College.

After my talk, which seemed well received, Salam brought me to his home for a
wonderful dinner his wife had prepared. When 1 returned to Copenhagen, two
preprints awaited me: one by Salam, the other by Kamefuchi---both of them
pointing out my silly error. Years later, Abdus confided to me that this was the
reason he had not read my next (and somewhat better) electroweak paper. It was a
good excuse!

In 1962, Feza Gursey organized a marvellous Turkish summer school at Roberts
College by the beautiful Bosporus. Salam and I were among the invited speakers.
It was an exciting time in particle physics. ‘

A few months earlier, the higher symmetry sweepstakes had been won by the
scheme of strong interactions devised by Yuval Ne'eman (another of Salam's
remarkable students), and independently, by Murray Gell-Mann. It had been a
strong field: The also-rans included Schwinger's global symmetry, Behrend's
$G_29, Tiomno's $SO(7)$, and Salam \& Ward's symplectic hedge bet. $SU(3)$ \'a
la Sakata (later pursued by Salam and Ward) was somewhat closer to the mark. My
talks explicated the intricacies of the eightfold

way [the old name for flavor SU(3)], including those I had just worked out

with Sidney Coleman.

Abdus used his lectures to describe his just-completed exploration of broken
symmetry with Jeffrey Goldstone and Weinberg. Salam seemed absolutely
convinced of the central role played by spontaneous symmetry breaking in particle
physics, although he could not yet handle the seemingly unavoidable Goldstone
boson, which he would later describe as *‘a snake in the grass ready to strike." Our .
friendship blossomed as we wandered about the scenic splendors and seedier side
streets of downtown Istanbul, dreaming together of an eventual and obligatory
synthesis of weak and electromagnetic forces, and of the next wondrously
imaginative Turkish dinner. Of course, we realized all too well that our old ideas
(his several papers with John Ward and mine at Copenhagen) were likely to be
consigned to the dustbin of history.

Two years later, Higgs (as well as Brout \& Englert, and somewhat later, Tom
Kibble and his collaborators) surprised the world with their discovery of the gauged
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Presented at CERN, 23 Sep 1997

Memories of Abdus Salam
Sheldon Glashow, Nobel Laureate

This work [HUTP-97/A062] was supported in part by the National Science Foundation
under grant NSF-PHYS-92-18167.}

It sometimes seems that I have always been at CERN; whether as a young postdoc
in 1959, as a visiting---and generously paid---scientist, as a member of the SPC, or as
an occasional and always warmly welcomed guest. I am especially proud to have
been invited back today for this moving salute to the memory of a great
scientist and humanitarian. My encounters with Abdus were all
too few and far between, but they extended over five decades. Our relationship,
most appropriately, was a weak interaction with a very long lifetime. I miss Abdus,
and will always remember the scent of attar of roses that he was never without.

Our scientific interests often overlapped, sometimes somewhat uncomfortably, but
we were always fast friends and mutually supportive colleagues in science. We
coulda, shoulda, and woulda, but I regret that Abdus and I never actually
collaborated in print or by correspondence. I visited him only twice in London,
twice again in Trieste, and otherwise saw him only at conferences and summer
schools, or as a fellow member of the CERN Science Policy Committee. In addition,
we met four times in Stockholm: At a remarkable conference just prior to our
awards; at our own very special occasion; once again when Carlo Rubbia and
Simon Van der Meer (and CERN itself) were honored for the discovery of all three
intermediate vector bosons, thereby justifying our own awards; and lastly,

at a grand reunion in Stockholm not so long ago.

Although our face-to-face meetings could be counted on our fingers and toes, Abdus
and I knew each other very well. My colleagues at this meeting will undoubtedly
recall Abdus as an inspirational mentor, as a world-renowned scientist, as the
creator of the International Centre for Theoretical Physics and its guiding spirit for
30 years, and as a champion of science and technology in the Third World.

I would take this opportunity to tell you of a few personal and memorable moments
I'have enjoyed with one of the kindest, gentlest and most gracious people I have ever
known.

In 1955, soon after 1 began my career in physics as Julian Schwinger's graduate
student, I heard tales of a marvelous and mysterious man of the East from Wally
and Celia Gilbert, who had just moved from Cambridge England to Cambridge

Massachussetts. Wally was a  Junior Fellow at Harvard as he completed the
doctoral research program he had begun under Salam's guidance. Wally got his
degree with Abdus, became a promising professor of formal theoreticalphysics at
Harvard, and then turned his attention to hands-on molecular biology. A quarter of
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We have been requested by the family of Professor Abdus Salam as well as
the entire families of the International Centre for Theoretical Physics and the Third
World Academy of Sciences to convey to you our deepest appreciation for your
message of condolences.

The expressions of solidarity and friendship shown by all those who knew,
admired and respected Professor Salam have been of the greatest comfort to all of us
in this period of mourning.

We shall all work together to keep Professor Salam's spirit alive and fulfill
his dream of achieving equity in the world through Science and Technology.

@l

M. A Virasoro M.H.A. Hassan
Director, ICTP . Executive Director, TWAS
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