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is

the property ol certain
S materials to lose all
electrical resistance. The
aum" Hetke
K—mm who
announced in 1911 that
mercury becomes supercon-
ductive when cooled to a very

low ture, about four
degrees above absolute zero (4
K)

It soon emerged that a
number of metals become su-
perconductive -hc;t cold
enough. In every casc tem-

re required was only a

tle above ‘absolute zero, at-
tainable in practice unlynl;y
immersing a s n in liq-
uid hellum, which boils at 4.2

K at atmospheric pressure.

Having to reach such a low
temperature was inconvenient
but did not preclude what
scemed at first to be an ideal
application of the discovery,
making electrical motors and

generators of high power and
efficiency. A t deal of the
was in electromag-

energy

netic machines is in heat gen-
erated through the resistance
of their windings by the flow of
current. Removing the resis-
tance by making the windings
out of superconductive wircs
eliminates the loss.

Unfortunately, this hope
was dashed by the discovery
that superconductivity is de-

when the wire is im-

mersed in a strong tic
gen-
fields to

E

clouds, galaxies and stars arc
homogeneously

Superconductivity:

for lﬁ:mumt
Further Research
Nevertheless, superconduc-
tivity was a fascinating and un_—

son alone it became an impor-
tant subject for physical re-
search, and more was discov-

London's Science Museum recently acquired a new exhibit. It is not much to look at : a
of black ceramic material. But the small company from the London suburbs which
make it is proud to claim that it is the world's first high-temperature superconducting

lrﬂﬂnc!:nrgcmmehﬁmn.
One implication is that if the
is measured the ap-

yttrium barium copper oxide
floats above a strong permanent magnet.

A piece of

could for the first time
an absolute mesisure of the voit.

Niobium Tin
About half a century after
superconductivity was discov-

“r:n:vud hopes of the
of putting
effect to practical use. This

was the possibility of making
metallic alloys that would stay

going
the expense of installing liquid
helium refrigeration to keep
the coil cold. The energy saved
by abolishing coil resistance
more than pays for the cost of
refrigeration. At any rate, that
is so in the applications for
which superconducting
solenoids are used. These in-

throughout infinite space.
Since then, all cosmic stan-
dard models have been based
on Einstein's undisputed, fa-

, because a
multitude of experiments have
always confirmed them: to
date however, these equations
have not been applied in their
full forms.

The new "Bonn model” now
goes further than just correct-
ing an incorrect assessment
made by the great physicist.
Professor Wollgang Priester
from the Institute for Astro-
physics and Extraterrestial Re-
search of the University of
Bonn, together with his col-
leagues, Dr. Hans-Joachim
Blome graduate Ehyﬂclnt Josel
Hoell have developed a model
of the universe which provides
a surprising -;:::r to the
previously unso guestions
co f the creation of the
star systcms and the time this

probably required. According
to their hypothesis the uni-
verse is twice as old as the
reviously accepted 13 to 20
on yulyn: it has been in ex-
istence for 30 plus or minus 5
billion :

In trl':r:pinlnn of the three
cosmologists the galaxies —
those giant star systems fo
which our own Milky Way be-
longs — required this length of
time to become what they are
today. All of these galaxies
were born in the Big Bang,
which set in motion the cre-
ation of matter and which led
to a very rnﬁ‘ ly expanding
universe. In this universe the
clements hydrozen and he-
lium, which were formed di-
rectly one after the other,
must have spread out homoge-
neously, becoming ever less
dense in the process. It must
also have been due to this
rapid expansion that matter in

the form ol gas clouds was

revented from amassing in
Eu'p spiral nebulae or galaxics
in which star systems could be
formed.

According to Priester's in-
terpretation, the galaxies could
never have come into being
within the time assumed up to
now to be the age of the uni-
verse if it had expanded since
its explosive starting phase at
the same rapid rate. The
model based on computer cal-
culations thus predicts an al-
most quiescent phase, a cer-
tain “freezing " of the expan-
sion of the universe. This gave
matter time to condense to
star systems, before an even
faster expansion set in. Ac-
cording to Priester, "In our
model the universe will con-
tinue to expand forever into
the future.”

While physicists have, to
date, exclusively used — in ac-

NEW DELHI : It was
inevitable. Computer art had to

One of India’'s famous
painters, Akbar Padamsee, is
one of the prime movers of the
project and . shuttles between
studios in Paris and Bo i
"We have a great future,” he

says.

"Only the computer's
graphic potential has been
utilised by painters in the West
till now. But Indian painters
have done something unique.
We have used the computer to
create actual canvases,” says
another well-known painter,
M. F. Hussein.

This unique art cct was
born out of sheet boredom.
Both Mangaldas and Ajay

Sharma, who owns Prism
Graphics, were troubled by
rouline ass nts like de-
signing graphics and setling
type for publishers and other
commercial clients.

Nothing exciting about
that, they said. No great future
in it either.

So they came up with the
idea of roping in painters to

Electronic Mouieﬂibb

create computer-aided art.
Hussein admits: “In the begin-
ning | just wanted to run away.
Grad , however, more and
more Indian artists overcame
their hesitation. This unusual

project took off."

Mangaldas combined cle-
ments from a number of
graphic software programs (o
create a hard disc program for
usec by artists.

The painters were reluctant
to use computers for creating a
work of art. Eventually, thcy
agreed to experiment on a

compuler screen.

According to another
painter, Laxman Shrestha, "l
was very suspicious in the be-
ginning. For three days | just
sat and waltched my wile
Sunita work on a computer.,”

The artists needed cajoling
and guidance. Their [rayed
tempers had to be calmed
down. They werc used to [ac-
ing a blank canvas with a hand-
ful of colours.

But they have now 16 mil-
lion colour shades, a menu un-

der half a dozen s, a
tool box with 32 basic func-
tions and an endless varicty of
permutations and combina-
tions.

As one artist summed it up,
"We had unimaginable freedom
while working on the screen —
to draw, apply colour, animale
the drawing, multiply the im-
age, scan another drawing or
painting onto it, smudge, dis-
tort, invert, blend colours, in-
troduce screens, and so on.

"The possibilitics were end-
less to experiment at every
stage, store what had already
been done, or even go back to
the original if the experiments
were unsuccessful.”

There also a choice of con-

.trols — a pen-like joystick on a

magnetic or an elec-
tronic "mouse” on a rubber
pad. "It was so fascinating, the
computer was like a toy in our
hands, and sometimes we ac-
cidentally got eflects we hadn't
even visualised,”" observes

Navjot, a respected painter.

The project grew in scope
even as work was in progress,

CORRECTING THE AGE OF THE UNIVERSE

cordance with Einstein's rec-
ommendations — the short-
ened form of the equations for
their calculations, the scien-
tists in Bonn have been exper-
imenting with the supplement
they rediscovercd a few years
ago: the cosmological constant
lambda. This constant was
previously always equated with
zero, because of its obviously
extremely small value. The
"power” ol lambda now, how-
ever, according lo the experi-
ence of the Bonn rescarch
team, describes the decisive
effect on the temporal course
of the expansion speed of the
cosmos and determines the
expansion rate, which |s
known in the scientific com-
munity as the Hubble constant
in honor of the American as-
tronomer Edwin Hubble.

In 1929, Hubble showed
that the star systems move
through the universe in an as-

Zaveri and M , who set
up the new company Brahma
lo promote computer-aided
art, at first attracted painters
with the promise of creating
low-priced, multiple-edition

graphic art on paper.

But Mangaldas stumbled
onto a new process developed
by an Australian computer
engineer and used till now
mainly for creating theatcr or
shop window backdrops —
transferring an image from a
diskette to a canvas by spray-
ing water-based acrylic inks
through computer-controlled

jets.

The spray jets contain only
the four primary colours,
which combine according to
the electronically-coded data
on the diskette to creale a va-
ricty of colours and shades.

The acrylic ink is guaran-
teed not to face or crack for
100 ycars, an unprecedented
assurance in an art market
where complaints are heard
about deteriorating oil paint-

ings. The result, as Zaveri de-
scribes it : exclusive electronic

tounding fashion: the further
away from the carth a star is,
the faster it moves away from
our planet. The Hubble con-
stant is the ] factor
between the speed with which
an object in the universe
moves away from an observer
and its distance from that ob-
server. This speed is given In
kilometers per second, the
distance (n megaparsecs,

whereby a single unit equals

33 Pilh{m light years or 30x
1012 Kkilometers.

The exact wvalue of this
constant is to be determined
using the American Hubble
Space Telescope which was
put into orbit in the spring of
1990. The "Bonn model” as-
sumes that this Hubble con-
stant has the value 90. It is
based on American measure-
menls, the results of which
agree within error limits with
those of an Investigation car-
ried out in Bonn.

—{GRS)|
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Further Outlook Warmer

by George Short

chade feld cofls for nuclear
magnetic resenance body
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near to a plece
perconductor experiences a

force. Given a
shaped superconductor, this
repulsion can keep the magnet
floating ‘
magnet is an axle, it can be
rotated virtually without fric-
tion. On a small scale such a
low-friction could be
very useful in gyroscopes for
navigational instruments,
where frictional drag is a
source of error. On a larger
scale, a combination of super-
conductive coils and
axies would be useful in elec-
tric motors and generators.

it is hoped that with the ar-
rival of "high-temperature’ su-
perconductors many of the
possible low-power applica-
tions worked out with Hquid-

heltum-cooled devices will be-
come much more practicable.
The new superconductors
work at te ratures above
the boiling point of ni-
trogen (77 K or — 196 C).
Liquid nitrogen is relatively
cheap and safe. One litre of
I:h:p.I:IcrI hellum costs around four
US dollars, is expensive to
store and tricky to handle.
Liquid nitrogen in Britain is
cheaper than beer and easy to
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launch energy into the space
around it. Aerials much shorter
than a wavelength have very
low radiation resistance.
—Spectrum

canvascs.

Some of the painters sell
thelr work for no less than
200,000 rupees (US $16,000)
for a large-size painting. The
minimum is something like
15,000 rupces (US $1,200) or
20,000 rupees (US $1,600)

The question is whother
the buying public will accept
compuler-created art,

The artists are quick to ex-
plain that the use of computers
has raised cosls. Prices have
been pushed up. And they be-
lieve that computer-aided art
will sell at prices even higher
than what the artists’ normal
canvases fetch.

Some painters like
Padamsee and Shrestha have
cmphasised the pixilated qual-
itics of the image, introducing
an abstract eclement in the
nudes and mountainscapes.

Others like Manjit Bawa and
Atul Dobiya have used contrast-
ing luminous and dark or [lat
colours to rccrcate images
reminiscent of their oil can-

Libya Tackles

Screw-Worm Fl

HE new world screw-

worm fly. which has

heavily infested live-
stock in Libya, may soon see {ts
days ended.

The [ly attacks all warm-
blooded animals with any form
of open wound, even a small
tick bite. It causes infection.

leading to sickness, debilita-
tion and, if left unchecked,
death.

in North Africa alone the
pest, if it continues to spread,
could affect some 70 million
head of ltvestock, with disas-
trous consequences. Previously
confined to the Americas, the
screw-worm fly made its first

nce in North Africa in
1988.

So far, over 10,000 cases
have been detected and are be-
ing treated. In addition, 12
human cases have also been
reported.

A turning point is now be-
ing reached in this threatening
situation with the arrival in
Tripoli on December 16 of 3.5

fon sterile Mexican screw-

worm flies.

As a result, the pilot pro-
gramme of the International
Fund for Agricultural Develop-
ment (IFAD) for the biological
eradication of the screw-worm
infestation will go into, action

in Libya. :

The US$2.9-million pro-
gramme, co-financed by the
African Development Bank
(ADB) and the United Nations
Development F'::lgrlmme

(UNDP), is execu by the
Food and ture -
tion (FAO) as the ical

agency. The International

Atomic Energy Age (IAEA)
is cooperating in pro-
gramme.

The first shipment of

screw-worm pupae which have
arrived from Mexico have been
mass-reared and sterilised
through exposure to

rays l‘lmttl the Mexican la
Gutierrez Plant. The technol-
ogy for screw-worm self-de-
struction through insect steril-
isation Is known as Sterile In-
sect Technique (SIT). Devel-
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has been successfully applied
there and in Central America.
A day or two after arrival to
allow time for the flies to
emerge from their pupae ini-

- tial dispersal operations will be

made on Aagilat Zone border-
ing Tunisia. The 5.000-square-
kilometre area is one of the

mal reproductiﬁn ltl.l:!}' centre in Colombia where radicinnunoassay is used.
" oped in the United States, it

most heavily infested of the
20,000 sq. km. in northwest
Libya affected by the pest.

Iin Jan. 1991 the interna-
tional press will observe the
first full dispersal operations
by small engine planes and
ground surveillance teams.
Once completed in two
months' time, the IFAD pilot

Hussein has ulilised the
computer (o let loose a miasma
of rich, dark imagery, while
Navjot has takcn advantage of
the facility to rcproduce im-
ages in her brooding figurative
studics.

Prabhakar Barve is the
only painter who used the
computer just to visualise the

image, transferring it onto
canvas by hand with enamecl

paint.

Of the other painters, some
refused to touch the canvas
aftcr it was painted except to
sign their namcs, while some
worked on it further with a
brush.

A gallery owner here told
me : "This art has vast poten-
tial. It will try to cater to the
middle class. But if it remains
uppish, then why talk of com-
puter graphics?”

Younger artist are rather
exited. The electronic mouse

may ly nibble its way
into the history of art.
— Dcpthnews Asia
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will be immedi-

::;rmmumwnwrm waves, assuming that

project. The estimated cost is
about US$117 million for two
years.

The pilot p
test the effectiveness of this
new technology in the condi-
tions on Nerth Africa.

— Depthneows Science | see back “lo the creation

ITHIN an hour's dri-
ve [rom Hannover”,
a ncew "window” to the

|
!lmmt:nft.hcumm is to be

opened. At least this is the
intention of a German-British
rescarch group, assuming that
the Bundesministerfum fur
Forschung und Technology
(Federal Ministry for Research
and Technology™) gives the

"green light” for their project.

They plan to construct a
gravity wave detector, with
which the finest trembling dis-
tortion of the cosmic space-
time continuum {s to be de-
tected; according to the pre-
dictions of Albert Einstein
such a phenomenon can be
triggered, amongst other
events, by a violent stellar
catastrophe.

The choice of location for
this large experiment assem-
bly, with its two perpendicu-
lar, diverging laser measuring
scctions, each three kilome-
ters long, is the area around
the capital of the state of
Lower Saxony, although the
exact location has not yet been
decided.

The reason for this choice
is the fact that the area is one
of the least active seismic re-
gions of the entire world. This
subterranean inactivity is also
absolutely necessary, according
to Dr. Karsten Danzmann, the
head of the gravity wave group

| of the Max Plank Institute for

Quantum Optics in Garbing

near Munich. This is because
the effect being sought for is
so small that it almost defies
imagination, he reported lo
the Scientific Press Conlfer-
ence in Bonn.

Thus, according to the the-
ory, something as catastrophic
ad the death of a star in a su-
pernova explosion produces
compressions and extensions
in space-lime continoum
ng such a small relative
they are like a
rogen atom when
to the 150 million

The eflects of such

les into Art | NEW "TEST BAY' FOR
EINSTEIN'S THEORY

time and space”. The plans for
the new instrument have been
devcloped by

working group together with
Brotish researchers, especially

some colleague from Glasgow
university.

The realization of the pro-
ject will probably cost around
150 million DM. The largest
portion of this amount is to be
provided by the Federal Min-
istry for Research and Tech-
nology. The state of Lower
Saxony will contribute 24 mil-
llon DM, the Max Planck Soci-
ety twelve million DM and the
Brutish partners 18 million
DM. The final decision regard-
ing the project is cxpected to
be made in the spring of 1991.

— (GRS}
Cinema-Quality
Pictures on
Television

LTHOUGH a high-de-

finition television set

(HDTV) with an image
quality approaching that on
cinema screens was intro-
duced as carly as 1989 at the
international Radio and Tele-
vision Exhibition in Berlin, a
major disadvantage of this new
product was its elaborate,
bulky electronics.

In this area too, the most
important for re-

ducing the dimensions of
components was the manufac-
ture of appropriate chips.

integration) circuits, whose
printed conductors are only
1.2 microns apart, allow this
complex tlechnology to be

completed In early

Ravare dughal NDTY sets have

already been designed.



