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Do economists not share with us the thrill that accompanies each new
piece of understanding? Do they not care to know where we have come
from, how we are constituted, or why we are here? Do they'not have a
drive to understand, quite independent of economic gain? Do they not
appreciate the beauty in ideas? — A civilisation that stopped inquiring
about the universe might stop inquiring about other things as well. A lot
clse might then dic besides particle physics.

Sunday Weekly (Calcutta) November 30, 1980
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Whoever finds that which enables us to obtain a decper glimpse into the
eternal secrets of nature has been given great grace. That was the grace of
Albert Einstein’s unique greatness — to try to find such thoughts.

(The Hindustan Times, March 15, 1981)
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The migration flights of birds follow specific routes, some-
times quite well defined over long distances (12/181).
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The migratory behaviour of birds has a unique regularity in Africa.
The standard-wing night jar, which nests in a belt extending from

Senegal in the west to Kenya in the east along the equatorial forest,
migrates northward to avoid the wet season (12/180).
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These well-separated routes are probably a resuit of
the stork’s aversion to long flights over water (12/180).
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Birds have evolved a highly efficient means for travelling swiftly over
long distances with great economy of energy (12/179).
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He was left speecliless

New Delhi, February, 19 - Caught by the camera!

A three-whecler scooter-rickshaw driver was left without an
excuse when a video tape-recording of his movements was
shown to him a few days ago.

The sub-inspector controlling traffic with the newly-installed |
closed circuit television cameras spotted on his monitor a
TSR driver parking his vehicle at the “No Parking” place at .
one of the crossings.

He made announcements over the public-address system,
but the driver would not listen. The SI then sent a policeman
to challan the driver. The driver, protesting that he had
parked his vehicle just for a minute to drop a passenger,
came over to the Central Control room to meet the SI.

The SI after listening to his arguments, showed him the video
tape-recording of what all he had been doing since the time
he parked his vehicle. When the driver saw himself loitering
about, talking with his friends, all picturised clearly on the sc-
reen, he was left speechless.

The Hindustan Times, February 20, 1980
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Telecontrol system to keep a watch
Tokyo, June 26, 1985, 1985 (Kyodo)

Want your curtains to open and close at home while you are
on vacation? Or to make sure that the front door is locked?
Or to turn on the airconditioner just before you get home?
You can do it all, by te'ephone, with Japanese made home
automation equipment.

“Telecontrol systems” can be hooked up to many appliances,
including airconditioners, electric locks, rice cookers and
lights. The new home automation products also include sec-
urity systems to guard against fire or theft through electronic
sensors, multi-function “intelligent” telephones for telecom-
munications, and intercoms linking rooms. The telecontrol
system allows the user to turn appliances on or off, and to
check for fire leaks or theft with special censors that send
coded signals through a push-button telephone.

The Hindustan Times (New Delhi) June 27, 1985, p. 17

Steering by satellite

Nineteenth-century clipper-ship captains looked to the stars
to steer their course. Many modern skippers rely on Loran, a
land-based navigation system using radio waves. Loran,
however, has definite limitations: the system’s radio trans- -
mitters don’t cover most of the Pacific, and accuracy declines.
at sunset. In the future, many high-tech ships will chart their
paths using an advanced navigational method called GPS.
The system, developed by the U.S. military, will consist of a
global network of 18 satellites. Using a $25,000 receiver and
a special antenna, ships can pick up coded radio signals trans-
mitted by the four closest GPS satellites. The timing of the
signals indicates the location of the vessel. With such a sys-
tem, modern sailors may seldom stray off course,

Newsweek, Scptember 16, 1985, p.5
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Instant Kesponse

Modern communiction has reached the sophistication of com-
puterised telephone systems in the developed countries.

In a good many towns in the US, for instance, a system called
“enhanced 911" has been installed. The number 911 has to be
dialled in that country in an emergency for the caller to summon
Relp.

With enhanced 911, a telephone company is now able to trace
the originating number of the call and the caller’s address instantly
even without the caller saying a word! Such instant tracing has
already led to timely help in a number of cases in which the callers
were not able to say where they were called from.

It has been possible for some time to trace calls quickly. But it
has been only in the last year or so that completely integrated
systems, in which numbers can be immediately identified and con-
verted to addresses, could be installed in small and medium-sized
towns.

This has been possibe thanks to a sharp drop in computer
prices. Even New York now wants to install one. They system’s
computer is so efficient that after tracing the call it can itself de-
termine whether the emergency relates to the city’s police, fire or
ambulance department.

In Orlando, Florida, a panic-stricken woman caller dialled 911
but could not say a word before hanging up. Gunshots, however,
were clearly audible. Within minutes police cars were on their way
to the correct address and the culprit — an enraged gun-toting
relative to the woman — was apprehended.

In another case, a deaf and dumb person could summon help in
similar fashion in an emergency.

The Times of India, (New Delhi) April 16, 1985
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Speech Technology

You just say it and it will be done. That is not a sales line from any
enthusiastic service retailer. Thanks to the advancement of “‘speech techno-
logy”, the time has already come when machines can be expected to operate
on just verbal command. Among domestic appliances today, some can turn
off lights while other robots can use vacuum cleaners on being told to do so.
Two kinds of telephones, which are already in the market in the United
States, offer to place calls upon spoken commands like *“‘call the office™.
Such products are reaching beyond the consumer sector. Speech chips are
being used by the military, by doctors and by industries. At Chicago’s inter-
national airport, luggage these days is routed to appropriate destinations by
handlers calling out the name of the place to a computer that just sends the
bag to the correct container.

Speech technology includes speech synthesis—or the science of teaching
computer chips how to talk—and speech recognition—the science of teach--
ing them to listen. Synthesising a voice is an easier task. Getting robots to
listen has also progressed substantially, though speech chips today are
generally dependent on particular speakers. In other words, they can be
used by one person only. Research is going on to create a system that would
respond to anyone's voice. If all this sounds like faddish gimmickry, it would
be useful to listen to the voice of Speech Technology magazine. It estimates
the industry’s current size at $ 450 million, which may grow to 3 1 billion by
1990 in the United States. Meanwhile, the Japanese too are hard at work

teaching their machines how to talk and listen.
The Times of India, September 6, 1985

Voice Commands

Since the dawn of the auto age 2,000 companies have produced nearly 5000
makes of cars in the U.S. But the theory of auto operation has changed little
over the last century — most cars still run on the four-stroke interval-
combustion engine design. But today’s cars do ride more smoothly, use less
fuel, last longer, handle and requirc less maintenance than those of 15 to 20
years ago. The biggest advance in cars comes in a small size — a micro-
processor. Hidden in on-board computers in the latest cars, they regulate
car operations and warn of malfunctions. Why, cars even talk today — and
may be one day they'll even argue. Synthesized commands instruct or
rebuke the driver: ‘Please fasten your seat belts,” A door is ajar,” *“Your
fuel is low.”” And you can talk to the cars too. The Ford Motor Company has
developed a system by which voice commands turn on car lights, raise the
antenna, start the windshield wiper, or activate other electrical systems.
Span, May, 1984
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IT’S TOO MUCH TO STOMACH: Narain Das, 20, an alleged chain
snatcher, swallowed his loot when he was given the chase in Greater
Kailash yesterday. Narain Das removed a gold chain from around the
neck of Ms Renu Saxena, a school teacher. According to the police,
the incident occurred soon after Ms Saxena got off a bus while return-
ing from Andrews Ganj. The suspect followed her for a short distance.
Two passer-by, Mr Gian Prakash and Mr Sanjay Dutt Gupta, res-
ponding to Ms Saxena’s cries, chased and overpowered the suspect.
They were amazed when they were unable to find the chain. The

mystery was solved when the pollce took the suspect to the AIIMS
whére an X-ray revealed the chain in his stomach.
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Magnetic wire that trips up thieves

Shoplifting is big business: petty thieves around the world filch billions of
dollars of goods each year. But a new disposable antitheft “tag” that is
virtually impossible to detect may cause some pilferers to think about
switching pastimes. The tag, made by Knogo Corp. of Hicksville, N.Y.,
consists of a hairthin magnetic wire that can be attached to anything from a
jar of caviar to a pack of cigarettes.

Unlike the bulky plastic antitheft tags frequently used to protect clothing,
Knogo's minuscule Electro Thred tags are nearly invisible. The metal thread
can be attached to a price tag, incorporated inté\..éf'mock bar-code label or
glued to the seam of a can or the side of a carton during manufacture. When
a customer makes a purchase a clerk deactivates the tag by passing the item
over a desensitizing device. (Unlike plastic antitheft tags, the Electro Thred
tag does not have to be removed; it is simply deactivated.) Shoplifters
making off with an item containing a “live” Electro Thred wire will be
tripped up at the door, where a detector sounds an alarm.

Supermarkets and pharmacies may find Knogo's invisible threads attrac-
tive because they offer broad antitheft protection at a relatively low price.
Electro Thred tags cost less than one cent apiece if purchased in volume.
Because the tags are hard to see, they don’t have to be attached to every
item in a store to deter thieves. Retailers can tag only expensive or easily
stolen items and leave shoplifters guessing whether the rest are bugged.
Knogo encourages clerks to run every purchase through the deactivator to
“give the impression to shoppers that all items are protected,” says com-
pany engineer Michael Cooper.

The system is not flawless. Clerks must bring each tag into physical con-
tact with the deactivator toensure that the Electro- Thred is desensitized; this
means shop employees must be trained to recognize which items are tagged
and where tags age located. Since about one-third of the thefts in many
stores are attributéd'to what retailers call “internal shrinkage™ —pilferings
by employees — training the shop clerks to recognize selectively tagged
items may only cause added problems. Still, Knogo's system may convince
some light-fingered individuals to keep their hands off the goods. The
electro Thred system is being marketed in the United States, Europe, Japan
and Australia. Knogo plans to bring out a similar antitheft system for

libraries next year.
JULITH JEDAMUS WITH CYNTHIA CATTERSON
NEWSWEEK/November 4, 1985
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Shoplifters making off with an item containing a live

Electro Thread wire will be tripped up at the door, where
a detector sounds an alarm.
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US spy satellites detected the explosion on the night of May 12.
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Camera convicts tnmc light jumpers

Date»

1 second aller
traftic lights turns ml

Time
Lane aumber  ——— A
. mm number

s Rl -J.:q..“ v

Faleful momcm One second after the lights turned red a car is fil lmed crossing a Nottingham
juncnon A second latcr, below, the vehicle’s speed is logged.

2 sacend alter
tratfic lights turns red

speed of vehicle
dnm.p.h.

Ten motonsts yesterday became the f‘rst in Bmam to be prosecuted and fined for going
through red traffic lights on the evidence of remote-controlled cameras which photographed
them committing the offence. They fell foul of a pioneering scheme by Nottinghamshire
police in which cameras were installed at two busy junctions in Nottingham.

The computer-operated cameras are activated by vehicles passing over wires under the
surface of the road. They take still photographs only when the traffic lights are at red, cap-
turing the registration number of the offending vehicle. The scheme, which is being
monitored by the Home Office, is likely to be extended to 12 other busy junctions in Not-
tinghamshire.

The Times (London) Thursday July 28, 1988,
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10 THE TIMES OF INDIA, TUESDAY, JUNE 26, 1984

Carl Lewis kisses the track aftcr winuing the 200 meters of the recent U.S. Track snd Ficld trials, With
victory Lewis sasured himaelf of a crack at Jems Owens’ record of foar gold medals at the Bertin
Olympiles in 1936, Lewts bad earler quatified for the 100 meters, the loog hunp and the 4x 100 meters

relay. AP.
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NATURE BEATS NURTURE

Karl Marx and Sigmund Freud were wrong about human nature.
Contrary to their view, inherited qualities are far more important than
upbringing in determining personality, a team of psychologists has
concluded. In an eight year study at the University of Minnesota
involving 350 pairs of twins, 44 of them identical, the scientists
found that the influence of genes was clearly victorious in the ‘nature
versus nurture’ dispute. The results of their research will be seen as
refuting Marxist dogma that insists that man can be ‘remade.” ‘In
particular, we found that the tendency to believe in traditional values
and the strict enforcement of rules is more an inherited trait,” said one
of the researchers, Dr David Lykken.

The Hindustan Times, Sunday Magazine, Januvary 4, 1987.
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As our knowledge grows the more one
gets convinced that he is ignorant.
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Total change

NEW DELHI, Jan. 27 — ““As our knowledge grows the more one gets
convinced that he is ignorant” says Blair Fowler, an aero-jet engineer who
worked on the first liquid propulsion rocket in the United States that ulti-
mately became the Saturn rocket with several million pounds thrust.

On a brief holiday in India, Mr. Fowler told this correspondent at the
Taj Palace, New Delhi that his life had now undergone a total change. At
the peak of his career ten years ago he and his wife, who too had a prosper-
ous medical practice, simply gave up their jobs and money and retired to a
Californian ranch “to work with our bare hands”

Mr Fowler holds out his hands, now toughened and also rough by physi-
cal work like wood cutting, carpentry, blacksmithy, etc. “When [ was in the
rocket propulsion group my hands had become soft through constant paper
work designing and redesigning.”

At 65, Mr Fowler looks quite young and strong. “We do a lot of wood
cutting for firewood in our home which is heated by log fire”. There is a
furnace and forge also in his ranch where he hammers iron into shape like
the blacksmiths used to do in the olden days.

Looking back at the development in rocketry which now has put - man
on the moon and done several extraordinary things, this aero-engineer re-
calls the way they worked to develop the liquid hydrogen and oxygen burn-
ing rocket motor under Theodore Von Carman, a well known rocket expert.

There were no electronic instruments at that time even though they had
to work with pumps with speeds of 40,000 rpm. Kryogenics, the science of
supercooling, was still in its infancy. How liquid hydrogen and oxygen
would behave was also not known.

They worked behind three feet concrete walls and lived in constant fear
of explosion. In fact there was one such explosion “but we escaped”. To
obtain even a few litres of liquid hydrogen, repeated cooling using liquid
nitrogen and dripping techniques under high vacuums had to be utilised.
«“We learnt latér that the Soviet scientist Kapista was also developing these
engines parallely.” Subsequently, Mr Fowler worked on nuclear rocket,de-
velopment but the project was given up as unpracticable.

Why did he and his wife give up their practice and money to go back to
ranch life? He says: “Though we were quite well off, wewere not living, each
one busy in his own work. We did not have time to talk to each other. Today
we are a happy couple as we share our work. My wife kneads the dough and
bakes the bread and we have much time for mutual communication”

Mr Fowler is very much influenced by Gandhian thinking like hard phys-
ical work and its elevating nature, the need for man to be self-sufficient and
simple living. He thinks that there is lot of sense in that philosophy.

The Hindustan Times, January.28, 1986
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The millionaire was tired, weary and bored. He called for his Lincoln

continental limousine, got in, and said to the chauffeur: “James, drive
full speed over the cliff. I've decided to commit suicide.”

/j,ZU'-alﬁ'JK&.?G;lLJ'- ly !'MJ)’O,}JIO)-(;’}Z WG;J:/
u'.'fv(i":u:- 31505 UJ(Q.JDJJJ{/_: NLsles s e e_/')—""u (S
Uanauiry LI ST AN IaivE S

S B g Lppedlacyorsfavt Lo
VLIIL ok st LM St up et £ 51 98 1
bz Sl dlatpios st Lion FSl
WINESP AT Lot St LA il
el S Plircis L el s Lol 1 S FeClex

BT AN § 2T STV (R )i $STEY S 10 0y
(oLl .Lg,/”w,/. log gt s Liafrgtet bl st
TPt bzérc—;’t@zq-tf’{d:-é ST et TS o

bu&”ﬁfﬂl’-"—l/&»u.é,—gu}ﬂb/M/q—ﬁ by u'/acJUIrb
RO AY besdas G g 23579750 l;»%:’pu» J.}z"{-.«a
M J "/.'”] < "TL.."’"ff 2 zé‘zL/J’ ‘o{f b’cﬁé/q—z Sz 20l
-3kl g S LUNlP e Bl L

94



u’-,-'bd/,f’

g G SN S LG i SO g7
SR Y S TR AR AR TN e TR YA~ T L
Ay el s SOOILap P UL 13 b g £V - -5y (idealism)
nL q)L/)h':{u“’ydl)lq;t)vgf}-ﬁu_%—/lw); L3 s
b B L]\ kot aong Ao Ly 0o s
St Bl ok by el 2255k sl S
) Science and the Modern world. “‘r}JL,’f”U'Ju‘.—’)
S P La‘Lm‘ar L'};u:wﬂlatg:'?g,.wlf'b’(m-!-u) hﬁ%ﬁ»%
S s eI 8BS Lo 7 L OIS UL ao gt o
o S gt PO S LLTL PRI LStk
J%'Z:"- v JU,U?O:& ile! Jé,ﬁ)(f)lpd‘ 1 J (nature) ..:)301,-( (1 é’o L‘J;y L
,u:(/&)ﬁ/f (armed neutrality) U’Jb;{?/j)j(ﬂd"' II/J)I,-B*“’IK‘-—&:G,"U& v
w PLSEus s u’nu"ﬁwg&;luu:;.a"';bé;-(gcqqo/»} Lt
e Se bl e ritic s Lo

They cannot be friends unless science can pass the examination which
philosophy must set to its premises,

Physics & Philosophy, pp. 95-96.
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If God did not exist, it would be necessary to invent Him
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. Science gives us but a partial knowledge of reality
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Knowledge and moral responsibility are not necessarily interlinked
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My life is pleasant, yet, | am unhappy
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Conversion to God

There wasn't much to agree on when two of Britain's most eminent scientists
began researching into the origin of life. But on one point they were both quite
clear - that the notion of ‘Creator’ is inconsistent with science. Today, Professor
Sir-Fred Hoyle, an agnostic of Christian background and Professor Chandra
Wickramasinghe, an atheist Buddhist are changed men. They believe. What
convinced both men were calculations they each did independently into the
mathematical chances of life starting spontaneously. Each found that the odds
against the spark of life igniting accidentally on Earth were staggering - in
mathematical jargon ‘10 to the power of 40,000." If you write down the figure ‘1’
and add 40,000 noughts after it, you have the figure. ‘That number is such an im-
ponderable in the universe that I am 100 per cent certain that life could not have
started spontancously on Earth,” says Wickramasinghe’ who has worked with
Hoyle since 1962..“It is quite a shock,” says Wickramasinghe, Sri Lankan born
Professor of Applied Mathematics and Astronomy at University College, Car-
diff. “From my carliest training as a scientist. I was very strongly brainwashed to
believe that science can not be consistent with any kind of deliberate creation.
That notion has had to be very painfully shed. I am quite uncomfortable in the
situation, the state of mind I now find myself in. But there is no logical way out
of it.” They did calculations based on the size.and age of the universe (15 billion
years) and found that the odds against life beginning spontaneously anywhere in
space were ‘10 to the power of 30.” And as they say in their book, Evolution
From Space: “Once we see that the probability of life originating at random is so
utterly miniscule as to make it absurd, it becomes sensible to think that the
favourite propertics of physics on which life depends are in every respect deliber-
ate. Wickramasinghe says: Fred was tening much more than I towards the higher
intelligence Creator. I used to argue against it, but I found myself losing every ar-
gument. At the moment I can't find any rational argument to knock down the
view which argues for conversion to God. If I could have found an argument -
even a filmsy one - [ wouldn’t have been party to what we wrote in the book. We
used to have open minds; now we realise that the only logical answer to life is
creation, and not accidental random shuffling. I still have a hope that one day I
may go back to favour a purely mechanistic explanation - I say ‘hope’, because I
still cannot come to terms with my conversion. My being a Buddhist - albeit not
an ardent one ~ was never a problem, because it is an atheistic religion which
doesn’t profess to know anything about creation and doesn't have a creator built
into it. But I now find myself driven to this position by logic. There is no other
way in which we can understand the precise ordering of the chemicals, except to
invoke the creations on a cosmic scale. “The two also believe that cellular life
had already evolved to a high degree before the Earth was born, about three-
and-a-half billion years ago. “We received life with the fundamental biochemical
problems already solved.” Says Wickramasinghe: We were hoping as scientists,
that there would be a way round our conclusion- but there isn’t. Logic is still
hopelessly against that,

The Hindustan Times, September 6, 1981
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There arc aspects (in the world) which are extremely difficult to
understand. A famous remark of Einstein — and other people have said
similar things, Schrodinger in particular — that the most incom-
prehensible thing about nature is that it is comprehensible. How is it that
the hufan mind, extremely small compared to the universe and living
over a time span microscopic in terms of astronomical time, comprehend
reality in ideas which spring from the human mind? This question has

- puzzled many people from Kepler on. Why should mathematical
description be accurate? Mathematical description is something the
human mind has evolved. Why should it fit external nature? We do not
have answers to these questions. One is not saying the world is orderly and
therefore must be ordered. But why should we understand the world in
terms of the concepts we have developed?

The Hindustan Times (New Delhi) May 31, 1987
" .., b o
oML e irTGode L Sisl o ficagud s
Sé‘—r‘}(}. Gﬁ)/‘rﬁ.’.é 9(?‘},'5‘"0) E.J'Lv ._.4/‘}':.

The most incomprehensible thing about nature is that it is comprehensible.
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This indeed is just what orthodox scientists are unwilling to admit.
Because there might turn out to be — for want of a better word —
religious connotations, and because orthodox scientists are more con-
cerned with preventing a return to the religious excesses of the past
than in looking forward to the earth, the nihilistic outlook described

above has dominated scientific thought throughout the past century.

Fred Hoyle, The Intelligent Universe
Michael Joseph Limited
44 Bedford Square, London WCI, 1983, p. 9
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A Return to Religion

“There's no doubt about it says Harvey R. Cox, Professor of Divinity at the
Harvard Divinity School, “There's a tremendous resurgence of religious
interest here.” It is not uncotnmon to see students wearing crosses or
yarmulkes on campuses across the United States, and few hide the fact that
they go to church or synagogue. Not just students, but the academic commu-
nity in general, long a haven for skeptics, is now giving religion a second look.
Cox's bestselling 1965 book. The Secular City. suggested that people had lost
interest in the sacred. His new book, Religion In The Secular City, describes
the current revival in religious concern. A century that has seen the Gulag, the
Holocaust, Hiroshima and the spread of nuclear arms has caused some who
used to champion rationalism and science to humble themselves. Since their
secular gods have failed. they are beginning to view more traditional gods with
a new curiosity. “*There is a reaction against extreme individualism and seif, a
preoccupation with and a search for roots with a capital R, which takes people
back to religion,” says Robert N. Bellah, Ford Professor of Sociology and
Comparative Studies at the University of California at Berkeley. *Tradition is
back on the agenda with a positive force.” It would have been hard to imagine
a similar revival 20 years ago. On April 8, 1966, Time magazine asked on s
cover: *'Is God Dead?" Among intellectuals today, God is not pronounced
dead easily. Science and religion are not viewed as necessarily incompatible,
and logical attempts to disprove God’s existence are viewed as somewhat
arcane. All of this would have surprised our intellectual predecessors. **At the
end of the 18th and to the middle of the 19th century, almost every enligh-
tened thinker expected religion to disappear in the 20th century,” Daniel Bell
said in a seminal lecture, “*The Return of the Sacred,” at the London School
of Economics in 1977. *The belief was based on the pcwer of reason.” The
theory was that man could use his mind to overcome his problems, and reli-
gion would wither away. But that has hardly been the case. “We've gained
enormous power over nature via technology,” Bell said in an interview. “And
yet, the 20th century is probably the most dreadful period in human history.™
For intellectuals, according to Bell, there have always been secular alterna-
tives to religious faith: rationalism and the belief in science: aestheticism and
the belief in art; existentialism as expressed in the works of Kierkegaard and
the early Sartre. and politics — the cults of Stalin, Lenin and Mao. Yet. one
by one. those alternatives. according to Bell, have exhausted their power to
move individuals. “It's ironic that my generation should be the one coming
back to religion.” says Alan Dershowitz, 45, professor of law at Harvard 1.aw
School. **We were the géneration that had all the freedom and all the choice.™
And vet. it is the rootlessness of much of that freedom that has brotught so
many intellectuals back to religion. *'l can’t say to you 1 believe in God.™ says
Coles. who might be described as a spiritual wandercer rather than as a be-
licver in any particular faith. “There are moments when | do stop and pray to
God. But if you ask me who that God is or what kind of image He has. my
mind boggles. I'm confused, perplexed. confounded. But | refuse to let that
confusion be the dominant force in my life.”
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DECEMBER 4 1977

1: Why is the universe so
uniferm?

tan  Roxburg, Profcssor of
Applied  Mathematics, Queén
.‘ﬁny College, London: “ The
universe is avtonishingly uni-
form. Nao matter which way we
look, the universe has the same
constituents in the same propar-
tions. The laws of physics dis-
covered on earth contain arbic
rary numbers, like the vatio of
the mass of an electron 1o the,
mass of a proton, which is
.roughly 1840 to one. But these
wr out to_be the same in all
pleces at all times. Why? Did
&8 creatar arbatrarily  choose
these numbers? Or must thewe
numbers have the particular
uniform value we abwrve for
the Universe to exist?

2: Is there a Z-particle?

Abdus  Salam, Profcisor
Theoretical  Physics,
Collcge, Lendon. “In ihe next
docads we aced ta <onfm oF
disrrove the existence of the so-
called -Zparticle. 1€ it does
turn out ta exist as rrediﬂed hy
current theory it will clinch the
unification of two of the four
forces we know in nutwe, [The
four forces are gravity, electro-
magnetism. the strong nueclear
force that binds the atomic
aucleus tagether. and the weak
nuclear force i d in radio-

nf
Imperiaé

SUNDAY TIMES (LONDON)

TSR
The top ten secrets of science

IN THE Encyclopaedia of Ignorance®, published aext Thu-udnr.

some 60 well-knoum scientists survey different fields of research,
trping to point out significant 5ars :F our knowleige of the wo
evels,

They, write at very different

at verp different len,

lengzhrs.
However, last week we contacted some of she authors dealing with
major branches of science and asked them 1o nome a single un.

solved ppablems_which they personally found especially imy
ive their choices bela:, together it

or inter€sting. They

tat
those

of two—~Professor John Maynard Smuth and Dr. Francis Crick--

who could not be contecte
from the book.

13

8: Does the quantum theddy

apply to gravity?
Sir Merman Bondi, Chief Scien.
ust, Departinent of Energy. “1f
we follow Einstein’s widely
zecepted theory of gravity then
any rapid change i5| the souwrce

and twhich have heen 1eken directis

of & gr field—two
stars orgixiug round each other,
fo le — should radiate

been made on the primhive
edrth. Life must have staried
with semething else and DNA
evolved later.”

4: How are genes switched
on and off?

Sir John Kendrew, Chairman of

the European Moleculer Biology

Orgarisation, Heidelberg., " We

know somcthing about how

ettes are switched on and off

foundly affect evolution. Thus
we have three processes which
we believe to determine the
course of evolution, and we have
a mathematical theory which
tells us that t processes can
produce their effects at levels
we cannot usually hope to meas-
ure directly. It is a¢ if we had
a theory of electromognetism
but no means of m asurinf elec.
tric current or magnetic force.

n bacteria, but next 1o h
about how it is done in highoer
animals.” (It is by switchin
genes on and off that the cells of
a single organism, which all con-
13in the same set of genes, are
able 10 do such different jobs,
and become constituents o
nerves, skin, etc.}

§: Vihy do we have an

immune system?

The body’s immune syaem de-
fends us aw:lm infectian, is re-
r

activity. Recemly, Professor
Salam snd grhers have made
some progress towarde unifving
the weak nuclear force and
electromaznetism. The divcovery
ol the Zparticle would lend
strony experimental suppors.}

3: What preceded DNA?

Dr Graham Cacwens-Simth,
turer in chemistry, Uniiversity of

lec:

Glasgow. = We need 10 discover
a pew genetic material a5 dife
ferent as fou Jike from DNA.
The dauble kelix structure of
NA was discdvered by Francis
Crick and James Wauson in
Cambridge in 1933.] 1 do not
believe thar DNA could have

[~ an
makes organ transplaat so diffi-
cult. But according to Dr. H. S.
Micktem of the University of
Edinburgh, * The most interest-
ing question is not how the
immune system works, but why it
is there at all, Invertebrates seem
10 get along quite well without
ane, but it is incredibly compli-
cated in vertebrates. The idea
that it was nceded to detect
small changes in the cel) surfsce
which mis‘m fead 10 cancer has
been ular in the last ten years
but there Is a lor of data 10 sup:
gest it is not good enough.”

6: How can we measure
evclution?
John Maynard Smith, Professer
of niozr.vfI , University of Suscex,
thinks that the theory of evolu-
rion has a builtin problem. = The
essential componemis of the
theory of evolution are muta
tinn (a change in a gene), selec-
tien (differential survival or
fertility of different tvpes) and
migration. theory tells us
that each of these processes, at 3
level far 100 low to be measur-
able in mont situations, can pro-

system built?
Francis  Crick, Salk  Institute,
California. * Perhaps the most
challenging problem in the whole

of developmental biology is the
construction  of the nervous
system of ' on animal. Many
years ago it was shown by Roger
Sperry that if a newt's eye was
remaved, so that the optic nerve
from its eye to ity braia was
broken, then even if the eye was
replaced upside down, the optic
nerve would regenerate from the
retina, grow towards the brain
and cannect up again. Afier a
period the animal could see
again with this eye but it-always
saw upside down., la ot

words, the new caonnection had
been made *correctly® except
that the eve did nat kaow it had
been inveried. The rosults show
thay fairly precise processes are
at work 10 make the correer,
rather intricate, connections
nceded between one set of
nerves and another but exactly

v
gravitational waves at the speed
f light. All other forms of radla-
tion are ‘quantised,’ that is to
say they are not continuous but
come in -diwcrete but minute
packets. It is hardly conceivable
that gravitational waves are nnt
quantised too, but nobody s
yet succeeded in establishing the
cqu?’llom, though meny have
tried.”

9: How do different parts of
the brain fink up?

Professor Horcce Bariow, Cam-
bridge. = We are almost totallv
jznorant about  how different
parts of the brain communicate
with one another. For example,
what goes un bevween the paris
of the brain concerned with hels.
ing and the rest when we recog-
nise a familiar voice? You can
draw an analogy with speech. {t
is carried by, sound waves but it
is far morc meaningful than the
babbling of a baby which is car-
ried by sound waves. too. In
the brain ncrvous impulses are
the equivalent of soundwaves,
but we have no idea of how they
become meaningful.”

10: How old is man?

Dr Donald C. lohnson, Museum
of Natural History, Cleveland,
hio. *Fostil discoveries in
Europe, Africa and Asia are
guthin_l human origins further
ack in time. However, it is
becoming increasingly clear that
the scenario of human evolutian
is much more complex. The
problem time is three to ten
million years ago. There appetrs
to have been a great diversity
of possible’ human ancestors,
and we don't know how they
were velated.”™

This is due partly to Dr
]owLnnsnll's discoveries in
Ethiopia and others, of evén
older fossils, made in Pakistan.|

what these h are we
do not yet know™ 1

[In other words. the Wiy fact’
that it icas upside Jown shows
how specific the links are.)

* Encyclopaedia  of Ignor.

"Elmrc." published by Pergamon,

ardbeck or in two flexic
cover valumes, £350. ecch.
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Ancient holy book 1300 years ahead of its time

TORONTO (CP) — The 1,300-year-old Koran contains passages so
accurate about embryonic development that Moslems can reasonably
believe them to be revelations from God, a Canadian embryologist says.

The Statement by Dr. Keith Moore of University of Toronto, cor-
roborated by test-tube baby pioneer. Dr. Robert Edwards, comes after the
pair spent two years studying the phenomenon at the request of Islamic
scholars at King Abdul Aziz University in Jeddah, near Mecca.

“I am amazed at the scientific accuracy of these statements which were
made in the seventh century,”” Moore said.

Moslems believe the Koran was revealed to the Prophet Mohammed by
God. after which he propounded Islam. a religion that has the second-
largest following in the world after Christianity.

Moore said the Koran verses describe semen *‘gushing™ from the male
upon c¢jaculation but fertilizing sperm being derived from only a small
portion of the semen.

Moore writes: It was not until the 18th century that Spallanzani showed
experimentally that both male and female sex products were necessary for
the initiation of development . . .

Another verse read: “God makes you in the wombs of your mother in
stages. one after another, within three veils of darkness.™

Moore said the three veils could reasonably be interpreted to mezn the
mother's abdominal wall, the wall of the uterus and the amniochorionic
membrane.

Another verse read: “Thereafter, we created of the drop a thing which
clings. a leech-like structure.™

Moore and the others found the Arab leech bears a striking resemblance
10 the embryo at 42 days. and the embryo does cling to the wall of the uterus
at this stage.

Among Mohammed’s collected sayings. Moore found one that says 42
days after conception. God sends an angel to give the embryo human
features such as eyes and ears.

Embryonic research shows that at 42 days eyes and ears are clearly
visible.

The Citizen, Ottawa (Canada), November 22,1984 °

Kor’an scores over Modern Science

A University of Toronto embryologist has made several trips to Saudi
Arabia to help explain some of the verses from the Koran relating to human
embryo development. Dr. Keith Moore’s findings, corroborated by test-
tibe baby pioneer, Dr. Robert Edwards, reveal the verses contain an accu-
rate description of the stage by stage development of the human embryo,
something which was proposed by western experts only in 1940 and most of

which hus been proved only in the past decade and a half.
The Times of India (New Delhi), December 10, 1984
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In 1932, Sir James Jeans, an astrophysicist siad: *‘the universe
appears to have been designed by a pure mathematician. "

Encyclopaedia Britannica (1984) vol. 15, p.531

Il
Q}’:{: V C‘d//; - c./.‘}' U"..IL“—¢ .y u-/: ﬁ R(/J: K14 G:WZOJL&" 13344
K7 r/f; ewa uire b it /"H/a.uj S u.fid
¢ . *” ¢ 4 - X D -
Vel be SHion s S N1 bur i i ook
4./(‘):;}" U/I// <=Ji 422305} S &gl %fé«)b.—?"%l y
D oA U s S B GG - Npiaceizey
ML L5 S EIINL L o2t sl B U g b1 e
o g

""&.‘T. .
-



Jgaﬁ-—(}"‘é.—&l;/*':.,éwl}‘I;Z:l;éd;'é:ld;}}d/l/&;ly;:«. u:dof.
e vhBJier %fJL.//a‘._B::,'#&Q, 22305 SeiSonsé
- g“'"’ /;8/ t’ =217

Y2 ef) ;Q,gz{/; d@u’.ﬂzbfm;@l?gfﬁp)fdﬁu
__.gy:ﬁ. digié'«:j""z:'!&»ét{u-/li.@p Els st Lo
S s e Sy o Lo Sy LTS
i - q}'m;z,»bé/

w"} Kool Uy bl L 2 . 4,9_/.:13?&)/(')01://
21 GO STy SO T S U7 L33 YL
Lo ey ol S B 07, L S0
M S S AL i sV P e sl Gty f s
iyt e n f oy fS0 5o s
sy L EAB gl skt B ISR ar - 21
b o FNTG 85 o g ety S e 03 L
 Colppt e o K i P i LTS PO,
AL Vb TN Lot L2498 Sl o
JV&"A.JO/ZA&"A@,;‘M- HV/U‘-‘-/K&'{'—(’{)‘ZU:J{—’—&(Q.’
B2 u:J;ﬂQg ‘t!‘ Jas vul.‘{f‘«/fd/ RIMITE It /:-'—l;,d—d(odl_:)//f;
@ u:rﬁ»gy.ﬁ&l:«' s < (LG @ U FiS
o L SE et PSS IO LS 7
.Zlgl:l..'«)éu';l/:f L lﬁ rg d..:::’;l:&;" S, Ig:a),{/.z‘-«glb@wl_g

<Pl
—— \U}I- g;(,(.:. u'?é.é‘lb/.}l)w“uuj o Z NN J7

(¥, 4

.

B



ol 0];9’1&"4/( Lsos ‘7_.3)2 174 s L4l Zd:’ ..Ja;/ L ool
u'yc-;': Vi u/L(d;’J - 4‘_},{%»6)/0 o3 JL&J/ Ve & its 3
e B dde s L2t nl s

LogertiBosgyd L blsllt 1 o (Fégné/,m/f
k« v & d/wzvég:?étgfu@a/jg)ﬁ:l d//A’Jo T4
l_.?/ 6{:«,&/ vl /dip:" .,T{)/MJU"/) U{'{,‘JJ:I - d/zi— by",df
cdrbonSair ey 28055 2o b £ Ly
s »(J).’.'{ (f éilgrd‘l.’.b’//.; k‘{.’)é-,{)d/ - f ’L-Ig.): k{f//:b»
.?J/l:gp/b/ ulr S U’//;..«ﬂ Gt (P 49 Ju:ul/"-ld/?.,g

S0 6 (D £ 4003 Sy ki a2 SOV L
S e AT e po A L0 eats 235 Ly (W
- LN SN 2 NI 05 s 0BG 232

_ Zy) v ./4‘-—17'5':{.»" &l 2 Ug"q,‘.l-b%l < /'&);c))l;ﬁ
Sade NI 0sir 5 B Seis - o Lkl M,

‘ . Cfuu‘y‘
Loy i 5 o by (P E L L Z SIS
W) uz'g;uwt;g.@ o <l t;4.f$ u’!;q._ﬂ:‘{':.«ﬂb 0.9

st Lepll i bSOk £t (il

LA T2y 17 0575 L5 22 S5, S
sV

KN b?:o(CT 0:{«/..’0"4’(3/(}: 1Ar#S U“/";l/(:d’%/‘ldp/::

@':L@Jﬁ:}?’(jé——ge)fu‘l P A AR T

10



ufbu v I/"_,(d:‘.’/.:»"& (:.;/ %) (naturalrepellent) sb3 8/&9(}‘:".'
L GO SNP S Ly i1 9 gy flros S B L
PLIG Lo fq.a’ﬂ‘ﬁﬂyx ulrj/ LG L LI
- ﬁ—'U lﬂ:’.—d%’#’:‘/& blas U(-JI_Vfé (environmental damage)

Lt EUls oL ML 11 P
BT _,_(ua.uz.u’:,.‘«':gg.auj..:j./?tﬂquojb%:%té.
S u(yf..{: /A"q Sy oarziz (Dr. LM. Schoonhoven)
d:,._"«-'/lj:/t/{a, G L,_,g (L-J’J:'. & (unique defence system) ruu

.:‘.:J/ /;“/:/, /,?¢¢f,‘. (togo) ﬁ.@z_uﬁ:.d‘_gjs (insect control)
(plant parasites) u_%Jm.;Jﬂg -l | o u‘,.d/(: oS
LIVl Lk:{b(d’d!l?qgﬁfdwd&,ﬂé;bﬂ-y&/&ﬁ:wtf
- l:; (spectacular increase)

MLyt S LIz loob Loty
S Gt 2231 ST 4 . & (Neemrich) g,/.; r""‘/ﬂ 4,9193.'; .l:(
RIS, (?qpl;l:‘;ﬁmq: Sl Loz %

£ bW (pesicdes) Ul AT P LG 20037
ay,ddu‘jﬁ//-%”;}uu{:J’)lﬁ S L}.@ﬁ.dt»'&lluél» ol
P e N LT S e I L0 S
U Glf{f.uudlf@ol)! os L L5 0 L/:.%::M/'/ U.'J))J“}:.(

44501&1 .(J,f.fu.’.‘b de?::;dlfq.'ﬁ){z;:ld%..jfl
ol L2 L EIN 03U I IS
IS NS L S o

U:'Lu o= 8 lyéuu*:l»u@l;:&lézz.g 4_%'..67'4’)“/90!

-9



il wargt"o,uwfufluwa.)d’ 2
M/tutﬁw.,é/ evt.eveglut ol L L SIS
2 LA G o Pzl LY SIS UL ML
J:lv(ﬁu;ld‘" 4..L:‘A4“V (i /Iajcjf’ul .'_,LJ/(/}’ I)J,old—ut‘l
B i A1 Lirt. 2D ‘a}‘(.._mublg_/é—(.}’ut ‘,Q,/yu»
gf;ufM}uuubu./@,wf.nuﬂédw-ﬁul»uuwuf
«_yd,ﬁu A—d!u'iwwil:ul /{Jluy../ e . X ULv’J( |
L Plosit Lok ,ul.».u/nu*uy‘)t/G,w u}v;uw, F
U kOl
I B s S P e iy
(19AP) & ..a.m( u’zt/l A 4} fzﬂubﬁf"d/ l:’u‘.r*Zu'l
de,,uuéA.é_Af /(f//u'u,(éu,u/,é_u/ oo
eI TP P I z_umaﬂﬁww
S b 115/5 %]
S /u‘:éuu 0 w%’u”rw‘f’J AU Lo
u’/..!ﬁ)’/, Jd-o._‘/:!;te_/u’l u‘&’ubf’i{;’g J)’/é’
. ww,o/uaw/u:m U"J:dbdm:ﬁ(/
e Ly SV b/a:u"’uu”"d/):( ,(ru,«._t.f e Bu38
o:tjéu‘ld/g_o’icfad}d:fVb);l/wydu’:}/d’i/d;/ z:..lff)’
dd:d)./ﬂvuml/ ‘—f U‘:ﬂulélu/&c:/ o';l// :/ :UJ‘!
/ :.,dtod(.._/(.:dr" /'/J}‘U'ﬂ U‘u)bd{ﬂ LJJUJIO)LJML
ulu’f el § 30 S Eb ok B b5t uu‘._/“L/
; 4_.Lu;~'u;ut_ﬁ); S

Jo &



CTY- 4
(Yo :a///féﬁ%aﬁgjfﬁ{u%w},{/&;
‘g..i.(,yg;(agéuguﬁ.ﬁ,@,mr/ﬂ. Sl L8107
wp b1 - s SO g i Mg Lok )
fujfb;/ Mfl:{fa‘—h:wuu’zbﬁ'}:{ é‘—lﬁ%t.{uﬁ b(
s L LS Lt

Nectar is the fee paid by the plant for the
fertilizing service of the insect (bees).
NS e Colboabl szisd < IY. (nectar) UULULE u.,‘.-v(}/:'ftg-fl
rlﬁf@&f&‘/dﬁ)abﬁd‘b}l-%& b(.?& /&;{U&«{d/ﬁ}.‘f;ﬂ‘
-4t
JsLr, i7 d‘—?})fr 0s.6.5" EO 7k WO LU .—f("/‘c'ﬁ: n—.g Y.
LOIHLP G M s Mos . e 5t hsb s s Ul
- .’_:_.(3;"/5':'0‘; 5/444 Zugﬁld&w
._E)é.po(c}’l.‘gﬁwé,ééal}(y)l wl;):d,):b{f{dfu‘v:"
L g Ul 4 GV P L s S S Lo
Viie &f’:‘)ﬁzdﬁ’ 0. :.:_.f' b ..éé. L 038U s
Lobsl. gy PSS i WAV IV RS Y 31 4
U @4?&94@‘) 4_—)44—/(33{..{]/@ /-7;}[/(1’% iL";JLD&:JP Ve
NI g S WLEF 1o
-:5/(}/ /:ru.‘(w Lo :Guﬁq—b‘b’h{ e’g:u",@.r)é. ¢
WM

-

e A



b0
(ﬁ?é.!d:)(zzf}b; Bisoslie k) lg%u&&l&/ﬁcﬂ FLSIly,
A uj/.;éé(’wui.,{if» u{.é-u.‘."ju/l;ug;’b%rluf‘é
Sl %U‘bl{ﬁ;@dj !:Jé—,./»uu;‘r@dfﬂ;:cgd,uj vr eﬁ
o Lgre Jﬁ:ffy);b/u‘l.ﬁ.,t?z VAV A 2 e
Q,‘:a bt =i L5 bf‘pjl—lg 27»60,: (? d/ Jb‘?a l:pbajzui;,,,
St 25 AU TS 22 LP I
SHTLN S Lot bdasl b BT 260102
- Ly Jokeld
(m..ﬁ‘;l.)ﬁlﬂ},uﬁ Wizl l;;b:bf}l,;;,}-‘..g/gq Y Al
- W dus 4 djlz?d)/)-’/ufz- t;/pi’uac; Ly byt tst!
Ud‘{t !:T:Ag;;::,)bﬂ,&'j;._j (e i L‘{/.:q,du’{:f/ df)‘l.flg;
Jorns ity LS i Bt St ity L,
I o\ B . Ly Sy e
' | - L0
q:xw..f wmt;vf ._é 03 &2 05 b/é./f#qu/fub.,l
Jjbé’l-é‘.qzﬂlid.?/w: b/g:/ﬂuélfl - G?ﬂ);;u:y.? |
JMJO{.’({’ LUl /‘_d::o‘/ﬁ o/.l.)ﬁu‘jlg)ﬁ:ﬁuﬂd,; PRV S
qﬁ%fdjxéé/!y‘ﬂu 4L,§’Jj~.’/ c;}fd/tf‘{uéw
SUszjess ’;fc}éw‘écgj-‘:/c}du wtdé.w,o/ﬁu'%uq Wiy lj.«z |
Qdﬁz-.{fdjﬂb/ﬁﬂéd’/)w:‘/unoaﬂzu 221 Jf;bjjuj s 40
Y4
UUIG‘?:U; 2—@40)}(.{1’3@%8&2/0;-[«,75:;4%‘2 i
19



u‘ 3! U‘“;. W u“u—/ ud LTJ"’ .JJ)L (remote-controtled robot)

U"JJIU‘é—U‘A’d/d—U” d‘c-'-i—bulf‘(d'zdt.oluinlu’
é—d/é"'auts_/x,w,cdlﬁ/ulébﬂu-//’ u‘a:gwb._ﬁ,'

.’JJ:Zy'G’:""Mﬁﬂ Uld.a_.é’_.él/&i:bbzw.-b:ﬁ)‘z
uﬁu:;. ng c/’..w( Lo (robot) LGS /.u:“/)u/,dd/u’l
oL, U'LIJJ/J/LU 7O s 2 4o Sy IO ot 3 sl 52
GL-?U/J’.J:‘:JJJ:@ /ut.umétf )"'JL//U’./CIU“" ol Lo
ﬁ/} ulu";e_-_df’}A_I/U‘(..«d/ér/rbfu"‘uﬁﬁ-(f/

N IRPILSV
NI 2 bt ool LS S 3 b,
- U)W&/JUI 4 w{f/ud/.u bzﬁ;bu.u’l

LC»'I:U‘I:‘LVL//UIZ—JLM:(_«MUM‘.JJMA—U‘J
d,wuu{f (V] /)’%}J‘P&) (demonstration) /.lzblb/ J’)/(‘}.’UJ’U: ouy”
re—ly bz
U E S ZBI 2t it B S eers B i) Sl
VI Tl L LI oot N s e\ G

Z 3 b - -

_.g uﬂd/,¢u‘lpuld,{4. Wg__’\,(avl _;\,((ﬂ, 23
- %.‘L.VJ(}' ) (1 o~—74)

i



/ql«'/bﬁ uf,bu" L

LA PP G SU NS b oA S
b Ll S e it L T B Ao g s
el 2 L [orbels TR i o s S Ty
NP (materialism) &;)I.Q_ L‘——/J)JJI (idealism)
O AR 2 RO W0, AP ARV
‘_.A,fzg)&‘? 3)?@!4%{% ;wlé)‘)" ;Uu’;fdf’.cr (spiritual) BU)JCJ?
e L (pSeve v wﬁwl{thf@:g‘( Sy AN
1 -3)7&?":_ (1940 148 r)!x,@lgu:w-aqilﬁ‘; uuj(f"u{:‘;.q,
HASEs NEEM e oo (7389024 Krb‘/v/jfl‘?‘db’g 2=
Uiee LVt ANy 1L L2 o Sn A b H ezt
5 Ni3Ps) .:é;’(fdj;é' uﬁ{){:ﬁ!ﬁ/pﬂj ey
J d:ﬁ’ld;‘i(y:ugg«;l&%ff L}U’luj:ljﬁ( 1LY inew ) Y
Sttt il it dn e ez
ALy Sl
eI BLES etz et e YLl
Y pghasofrl utmq,wt.,,zu’.,/mq.gqu'}w;/
WL adScay OS2y wik03.0) 6o SAF Yool 699
e ble i g licys o &0l gtad Yo si sl Uyze
-Gl
I A Ue DU L (p6 vy —ve JUul G by BT
L POV PGS 0f e B AL ST L2 O
UL Dn bl e ) Lol elUiv s ttei§ p oy
SBassdndpdp gt el ABSepd
Uﬂ;@/)},ﬁ_}ﬁd)l}ﬂj)&/},ffz (dialectical materialism) s"{)tagjg
10



U.‘; “{5".(/? L w.’; ] Zl ‘ﬁ’jdfj‘&).y?.lragl/ (physicalism) %‘,"/
-U.%J)P 31((0‘ |b€lf_"‘1{w‘uq (function) dﬁ,{lf‘,}.(f)l
bt o DL " 3 4 b el 27
 (HR e Byl Jté‘lduwr‘.’ardgu;o’lfué Jg/m T
c%fu/a,‘puwwb’w} :—A?!u’u,{;lzl &S ::"j ?‘4 i
UL L\ P iri St WAtisrdd
B2 i Lo Il oSl
SFies bl Lipploetudimsts
LA &22)»0%1&6?3& lf,'l‘.g(}f/f’uﬁ?yl//fu’[— (U(_{,"»"Zu"v.,n
.»bL ,/;s‘fc]f U/’ L,,J/My"(\ﬁ__ {u‘ QﬁW%JJJI Lo »
o AL S F o S-S I oo
Bl ogertz orain) blosaA e Bisi et
(R’Jbb/é)ﬁh'%fl{;)gb(ur(._m qu;?jfu”,( A Qo)ﬁdeb'ﬁ'Q:S
Mé&"‘g&éryiwag@é?”b(uﬁzuﬁy’Lff)!ﬁr‘qgﬁl?
P T it St spnd i e
St OB L i p N i1 B S
Ul-;:é‘-u’u;r)i)d:t»{ygf‘:«t’}b’,ﬂ;pg.ééu)lf&?m{,)‘;j :
Lomger i oingoty oo o U N ELS W5 i’
2 Z'ﬁ !f'f %b?"!/fﬁ "54)/:‘ ‘.'.(JZL/(,?A la.aJu);A Vi ‘Qr‘:‘L{'U’(- (,V%.
L P L AT T Iogo Lty A
Gt Vo FtSinLimar—ruan s teusy B Izepuivn
& enteey il it binl e sihirePipfne
Yo fsh g Be oS Sl 0 e EV SN g v
| wybud b

LR G fL I Sy Bpocs i JoW gy rtlf
| G L PP NI UF U L s
S R onsr s e i it i St
Hy



S rrbpedieond P d retiF P Stioroduts®
16 BB S EP L Lug s BIN g e S whsins
9160 S Moy Sy SE NI WA s A B3 3L %0
e Gl BLBiowin
Uﬂ‘{}’/"4ﬁj/ (law of causation) (},’."U}w I:&G;‘{ J U)"l;wmyfc?’
e g rrery Lo 10w 1o et alyoret
laf &’LVJ&/ JL‘)I’(—};QJ&:‘ l;b/&-f W g;f,;bZ (comets) P v 7)Y % N
WON “J:l’iéj’d/(;"'ﬁicfm:]lwﬁ b TLes @y saant 3
_:/zL {mechanical principles) Uiy uf QC{GGBL/»L-&JﬁZ}U” ”
L sl pw
S Pl LA Bt gL forpligpu
(1p1) -n»qryf',y")jugl%’cf:aj.éfé;ftfl GF sl suogrdih e
F s P o KI5 Ve ad ST olin |f L
T Lo Lo S (1a rr—180)
S véqw’qqi.w/;lm (1P =1 LI (ot
Jurril po) 7t Veliyicr L gl Ao dhprLo-0ua
i el Iy i P RS ELEENYY
29 e s S SF RIS Bl
] . . Lr L/(J).; .'( (chhanical interpretation)
4 e SO e 10V e B e U Sl 2
quh;‘wl JPres | .Lfdm’»ﬁ u‘ful)l:if}, g‘:’uf'u ng@LJI Ldlfm
Lf,’/ 1;,-:91 vjjﬁﬂf)""hff-?—:j L4z (mechanistic phi'losophics) é;ﬁéf,“/ Lo‘ v
u)»fp }ei'/f}! LS bl de u:’q;&f&gy S L
vgu"! Ty '.'.k? 174 l’é-ll.fsﬁf.dif Jk)fé’!)ﬁ’ VLJE)J.;,..{}J’ Q&{}J
ond W‘/,,“(f#;u,aé;u?(gu‘( LLL SIS LELL ,},;',4.-43?
, . 070 Yir4 Bfu;u)»
& G BL I E VP B S A TE Gao il
‘ g



(radiation) é%)ia,«ﬁ’:%lbh 2/(0)'! LA le(HAD —llpe) ék (_'_(;fi.
ﬁ/.'ll/-u.'?(’? )‘*g;:f'( ﬂuf'bfy/b(!{)gy{uﬂ GL( (gravitation) u)' l;im
S GGt JL oS s S o s o s
L EABIFL Bl (won -are) RhrD B g ao g
¥ 458 WAL G 0 £ E i AU, é;-‘j(fh’:'vf 17
Le w44¢f /! quantum theory 4)";‘ Lf&!ﬁtu’ L7 6}} - lfyj/ ok
AGTiGe £ 1) F6 Ko JE ks By E S b
(umps and jerks) . f{us.91 R e St il 'y ) o 6
Pl ._,[(L/gugv LI F G U brfisdice i prpend
;(u’f'é—&//c‘“wwﬁ{:é—d(’ b’a:fl(}uyl 0)["4'4 (discontinuity) w:;(.li
WA fopc,ifodimi Uiy Gstb e
ASB I By i3 Wiy F
/Oég,iu—,-/»m gi,J ‘4.(:"’—'/ W-J'A?#&’L"JJU' edi]
vV ZLLl J j‘y’} O)U'w bt ;szz | L (radio-active elements)
AL SE I L 2o Frengrl et uf U gl
Db lpigie A SN W WP
A F e g Lo NS e e onis Ly
Kfdiari(nce. 6T (1aci—ig o) iuduside oa.
’ﬁ‘/:":;f; “};ﬁ’ﬁot'.‘bud(} 74 kf‘f bs2384¥  (spontaneous disintegration)
5 LA Ugrsss 22040l uu..éfu VITL S vé':‘—q—t? L(»,q:ﬁ’"
L LA SRl s L2 E G S S TSt
e PR
U(;,JU,.‘Y("—"U"U:‘ {,ﬁjg/,,ﬂ, & (})“'(};b!af{; .Ql.,glq."o)(vu’(é’j/(b
Helost L i B sy igm- g oo 53
B ALS G udoses o p G o o Sl L
LAk vt WS i,
Y IPRY (93 éﬁc}b’cflﬂé‘i[téﬂ@ﬁéﬁk@ cilhbe
e



BEpS S sl L8 e oL
2 B Pl e G2 ol ety
The future may not be as unalterably determined by the past

as we used to think, in part at least it may rest on the knees of
whatever gods there be.

Sir James Jeans, The Mysterious Universe, the University Press,
Cambridge, 1948, p.22.
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In dealings with the eternal verities, the area of experiment is
reduced and that of contemplation enhanced.
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