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Irresistible Magi

S thing can cause a major
upset in tech .
This s what d o
computer world with the
. advent of the micro chips. And
this Is what happened to our
publication world with the use
of tracing paper in desk top
publishing. Expensive RC or
positive fillm roll of the photo
composition syslem was
making it difficult for any ex-
pansion in the magazine as
well as the best seller business
(Sheba Prokashont, for in-
stance )

At the time ol the entry of
the computer into the market
in this area = alternatives to
computer composing like the
electronic goli-ball type-writ-
ers were still around, while
the transition saw the
gradual death of the letter

press or the hot metal process!

Singapore Goverpment Press
had, once. been a laughing-

stock for ita outdated ma-
chines any system. But when
the government asked it to
make out on its own just like a
private printing firm, it went
on a buying spree with the lat-
est utlers, colour process-
ing and offset printing ma-
chines coming in to the dis-
may of many a private printing
firm which had bought first
gencration machines and were
now stuck with them. So it
secems that taking up technol-
ogy later in the day after ev-
eryone else also has its plus
points just as being the pi-
oncer makes a vital difference
in capturing a markel

One advantage the big firms

Images

ORBERT Hampp from

the Institute for Physi-

cal Chemistry at the
University of Munich and
Alfred Miller from the Wacker-
Chemic company in Munich
are successfully researching
chemical image-processing
with the Bacteriorhodopsin
(BR) molecule, which is closely
related to the rhodopsin in the
retina of the human eye. It is
integrated In the purple
membrane of certain photo-
synthetically active bacteria
which live in extremely saline
SCAs.

Before it can be analysed in
the laboratory, the pu:rl:
membrane needs to be dis-
solved out of the bacteria and
embedded in a plastic foil. The
BR-molecule can then exist in
two chemical forms, depend-
ing on the type of light it is
exposed to: i the initial, violet
form is irradiated with green
light, it tums yellow. This pro-
cess can be reversed with blue
light

For this reason, the BR is
suftable as a means of storing
optical information, depending
on the type of light-used. If
this can be utilised successfully
as a basis for technical applica-
tions, it will be possible to ex-
pand the memorics of present-
day computers by several
orders of magnitude, as the
individual molecules are much
smaller than conventional

“bits” on magnetic tape. More-

over, whereas the memory
units on magnetic must
be distributed strictly on one

level, rhodopsin molecules can

seiged was printing for pub
lishers abroad: Australia, UK
and USA. Our work is ol Inter
national standard When (it
comes (o prool reading we
can hold our own. In Singapore
at a subsidiary of an interna
tional printing and publishing
firm it happened that a large
{llustrated book on cricket
{photos in both colour and
black-and white)] showed Za
heer Abbas, the Pakistani star
batsman, as being an Indian
cricketer. Officials of the pub
lishing firm noted the correc
tion with interest but were not
alarmed because the party

tion with a special pen con

taining special ink. The special
nib makes the writing come
out very thin and the special
ink does not come oll eastly

e pen can also be used o
pul arrows, lines and, if one is
an artist, sketches or designs
as well

But this system was oo ex

pensive. Tracing sheets arrived
te drive out the RC. Now a
blade is still a required im-
plement and so 1s a pen, some
however, prefer to re-print a

Jetter, words, paragraph and

pasts it on with scotch tape
The only problem here is that

Then there are the computer virus, the problems
Macintosh and IBM, particularly when it come to

diagrams or graphics.

Command problems

sometimes cause curious but unpleasant difficulties.
A page is all right in the final laser-print proof but in
the tracing new and unwanted sentences crop up.

had done all the prool reading!
When our work involved use
of the RC for offset printing,
we took the roll of thick flm
or plastic, where the maltter
was imprinted not on the re-
verse bul plainly as in this arti
cle. Reversion would take
place when the plate was
made. Now the matter can be
read only with a mirror. But
when printing takes place, the
letters will come out as they
have. The benefit of RC with
types not reversed is that cor-
rection can be carried out with
a blade to scrape ofl the wrong
letter/s and place the correc

a! times the scotch tape gets
stuck on to some other paper
or covering and come offl. One
will not be sure of this until
printing is over and one has
sat down to enjoy the reading
matter now with the 's’ miss-
ing in 'was which had previ
ously been computer printed
as warl

One does come across, all
the some, the printing errors
or that blight: the printers
d{"‘:’lf

F'hen there arc the com
puter virus, the problems ol
Macintosh and IBM, particu-
larly when 1t come o diagrams

- Computer

c of Technological Change

by Jamal Arsalan

of graphics. Command prob-
lems sometimes cause curious
but unpleasant difficulties. A
is all right in the final
ser-print proof but in the
tracing new and unwanted
sentences up. For exam-
ple in a article ‘buffer
stock’ in parentheses of brack-
ets becomes some mysterious
phraseclogy in Bangla. The
press people stare at the error
and cannot figure out the rea-
sOn.

Or a para comes out with
rfect spacing in laser print
ut in tracing all the letters

run together! Software engl-
neers are needed, computer
programmers say heavily. The
press solves the problem by
fixing the machine or by cut-
ting up the words and pasting
them separately if it is just a
heading

Desk top publishing has al
lowed gnany a magazine to
come out to the competitive
benefit of writers, editors.
artists and others. Some worry
about the in-fighting for read
ers and ads However, 1t Is
realised that quality counts and
the best will survive, others
will have a marginal existence
printing is now
permitting dailies, weeklics
and other periodicals along
with books to be printed more
attractively and with greater
flexibility in terms of design
both in the text and on the
cover

Technology is certainly
to the consumers benefit
and the workers — il properly
applied

on a Purple Membrane

by Dr Gerold Baier

be stacked in several layers so
as to save space
Bacteriorhodopsin consists
of two molecular components
light -sensitive retinal and a
protein constituent. This pro-
tein is also responsibje for the
function of the molecule. Al
terations in its chemical struc-
ture result in BR wvartations

and genclic techniques, var
ous BR-types are obtained
which for example, react to
the light of a wavelength
longer than that which trig-
gers the natural molecule’s re-
sponse. The first devices to
use a BR-foll, e.g. an interfer-
ometry camera, are already be-
ing tested

Using light to obtain and process information on
the environment is a problem which has been
solved by many organisms in the course of their
phylogeny. The visual process in the human eye,
for example, involves a chemical trick: rhodopsin
molecules are "activated” by light; in other words,
beams impinging upon them alter their structure,

thus allowing

them to store information for a

brief period of time. This biochemical finding is
now to be sued for technical applications as well

with new characteristics — a
phenomenon which re-
searchers have been focussing
on particularly.

At the Max Planck Institute
for Biochemistry in Martin-
sried, a team of scientist led by
Prolessor Dieter Oesterhelt is
dealing with structural
C es in BR resulting from
interventions in the genotype
of the bacterium. As these in-
terventions are not aimed at
any specific result, the
rhodopsin variations generated
must! be enriched an ascer-
tained n with new physico-
chemical methods

By combining biochemical

Another interesting field
involving the application of the
bacteriorhodopsin is hologra-
phy, which is the art of pro-
ducing three-dimensional {m-

ages of any object.

For this purpose, the object
is illuminated with a laser
beam, and the scattered rays
are collected on light-sensitive
material. The hologram thus
obtained can be used to create
a three-dimensional picture of
the original. Using BR-foils,
Hampp arid Miller have suc-
cessfully recorded holograms
in real time, {.e. instanta-
neously and without requiring
any time-consuming film de-

velopment.

In contrast to conventional
photosensitive material cur-
rently used in photography,
such as silver halides, the BR-
foil can always be reused afler
exposure. For this reason, it is
theoretically possible to take
up to 1000 shots per second at
extremely high resolution.

Thus, changes in the loca-
tion or perspective of an object
recorded holographically can
be registered immediately on
BR-folls. '

As all the data con-
cerning the object is available
instantaneously, holography is
basically also suitable for the
pattern recognition of complex
shapes. However, this appliea-
tion is restricted by the fact
that a laser must always be
used as the light source.

Knowledge on the structurc
and operation of rhodopsin is
continually being gained. As
carly as 1988, the German rc-
searchers Hartmut Michel, Jo-
hann Desienhofer and Robert
Huber received the Noble
Prize for Chemistry, for their
explanation of the structure of
a rhodopsin complex from the
purple bacterfum. For the last
several years, research groups
have worked on further poten-
tial applications, including
light-operated desalination
plants and the generation ol
power from light using the
principle of bacterial photo-
synthesis.

— German Research Service

Science Briefs

Diagnostic Kit from

Molluscs
UMINESCENT material
L found in the rare

holas dactylus mollusc is to
ge cloned and produced by
bugs for use in new diagnostic
kits that are expected to help
victims of arthrities, asthma,
kidney faflure, diabets, heart
discases, burns, trauma and
accidents, reporis
Press Service.

The kits are being devel-
oped by the Kinght Scientific
biotechnology company [rom

LLondon

Plymouth in western England,
where Jan and Robert Knight
have been investigating the
unique properties of the mol-
lusc luminescent material for a
number of years.

They are now working with
Exeter University's biological
sciences dcpartment to pro-
duce large amount of the ma-

" terial from microbes that have

had certain genes of the hard
shelled Invertebrates inserted
into them.

The diagnostic kits are
aimed at diseases that involve
large numbers of white blood

cells which sometimes become
activated and produce chemi-
cals that can damage healthy
tissue. Sometimes these same
cells, while still very active,
lose their ability to destroy
bacteria and people die from
infection.

The new kits, which should
be available within a year for
rescarch use, will use the |u-
minescent material along with
a novel device to separate the
white to glow by substances
produced by the activated

white cell and the light pro-
duced can be easfly measured.
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commissioned in |982.

With the research and supply vessel F8 "Polarstern” (photo),
Germany has an ultra-modern, floating research laboratory at its _
completed numerous expeditions in Artic and Antarctic water since
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The Federal Republic of
disposal. The ship has
it was first
— Photo INP

This facility can be used to
establish the effect of particu-
lar drugs on the output of the
activated white cells. Pholasin
can also be made to glow with
certain mes and used as a
probe to detect proteins and
nucleic acids.

Clean Anode Paste Dosing
from Norway

CLEAN process for the
A production of anode
paste for aluminium smelting
is now available from Procon
Engineering in Norway, re-
ports the journal Process
Engtneering.

Three innovations lie be-
hind the claims for improved
performance: closed and fully
dust proof material vessels,
precise forced feeding, and
the loss-of-weight principle.

The closed vessels cut

wn on the need for air fl-
ration, ventilation, Ell:lﬂln%
and maintenance. Each vesse
has a rotating feeder capable of
handling any material, includ-
ing filter dust and any fraction
of petrol coke and anthracite.
Liquid pitch is dosed by the
same principle using a dis-
placement pump.

The common problem of
belt weighers, such as dust,
are eliminated by the use of
vessel load cells operating on
the loss-of-weight principle.
The journal said full documen-
tation of dosing and composi-
tion can be provided at any
time.

This feature is useful inter-
nally, but even more so for an-
ode sales companies with cus-
tomer demands for docu-
mented quality assurance.
Procon Engineering developed
the process in cooperation
with ro Aluminium and has
already supplied it to five

Norweglan companies.
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agriculture and industry con-
Unues to and, while the
overall ty record has been
good, it is cssential to ensure
that users and regulatory
authorities, particularly in
develaping countries, continue
to be able to meet their re-
sponsibilitics.

The emphasis of the
Agency's radiation salety el
forts are shifting towards en-
couraging the implementation
of existing radiation tion
guidance for no circum-
stances and towards develop-
mlnd applying radiation

ty principles for proba-
bilistic and de facto situations.

A recently completed revi-
sion by the International
Commission on Radiological
Protection (ICRP) of its basic
recommendations on radiation
protection has neccssitated a
revision of the |AEA basic
safety standards for radiation
protection. To facilitate the
task, an interagency commit-
tee on radiation safety was
formed in 1990

An international symposium
on radiation protection infras-
tructure examined radiation
protection regulations, notfl
cation, registration, licensing,
inspection and control pro-
grammes, national infrastruc-
tures and approaches which
have proved to be effective;
education and training. the
role of prolessional associa
tions: the contrfbutions of ra-
diation protection scrvices
such as personal dosimetry,
and international activities.

The basic conclusion of the
symposium was that many
countries, particularly least
developed ones, still lack the
neccssary infrastructure Lo
implement a salety policy
based on international recom-
mendations.

The principles underlying
the system of dose limitation
can form the basis for planning
intervention in the event of an
accident

Therefore, a revision ol the
safety series on the issue
which establishes the princt-
ples for the protection of
workers and the public in the

event of an accident, and guid-
ance for their implementation
was required and completed in
1980.

Regional co-operation on
radiation safety continued in
close collaboration with na-
tional technical co-operation

in 1990 to strengthen
fon safety capabilities in

ng Member States.
jation protection advi-
sory team (RAPAT) missions to
review infrastructure needs
and to define long-term
strategies for technical assis-
tance and co-operation were

deve
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Protection against Radiation

dicactive materials. rapid mon-
ito of large groups of in-
t:rnll’y contaminated people:
and direct methods for mea-
suring radionuclides in man.
Environmental
assessment and
protection
In recognition of the
concern over the lssue of
radon, and in res to re-
quests from 56 Member
States, the Agency inftiated,
Jointly with the Commission of
the European Communities
\CEC), a research programme
on radon in the human enwvi-

An important component in radiation protection efforts is
efficient calibration of dosimeters. (Photo: CNEN/Brazil)

conducted In Bolivia, the
Libyan Arab Jamahirtya, Roma
nia, Sri Lanka, and Uruguay

Radiation protection service
activities increcased In 1090
with personal monitoring ser
vices previously provided by
WHO to some least developed
countries being taken over by
the Agency

For monitoring or assess
men! purposes, as part ol the
project to assess Lthe radiolog
cal consequences of Chernobyl,
BO0O0 French fllm dosimelers
were distributed and some
10,000 wheole body counts
were performed

Work continued on prepa
ration of three salety scrics
publications on asscssment ol
the occupational intake of ra

| A

ronment

The International pro-
gramme will co ordinate re
scarch efforts to quantify the
impact of radon on man and
will focus on international In-
ter-calibration and intercom
parison ol radon measurement

technology. standardization ol
large-scale radon survey tech-
niques, institytionalized ex

change of information on
radon levels, dosimetric meth-
ods, and associated risk
assessment, and radon mitiga-
tion techniques through re-
search co-ordination meetings;
and establishment of an inter-
national databank on radon
The IAEA transport regula
tions were amended In 1990
to Include new, more sitringont
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Transportation of a spent fuel cask in the USA. (Photo: US Department of Energy)

provisions for the air transpor
of large quantities of radioac-
tive materials. This was to pro-
vide the same level of protec-
tion for all modes of transport.

Data on the number of
shipments, exposures due to
transport activities, and acci-
dents and mishaps were
essential for assessing the ef-
fectiveness of transport regu-
lations. Therefore, progress in
this area continues In the
compilation of a new directory
of competent authority ap-
proval certificates, and data-
base on accidents and in
cidents, and data collection on
the number of shipments of
radicactive materials.

in addition, the production
of an international computer
code for the assessment of the
risks of transport operations
under normal as well as nu-
clear accident conditions was
pursued under a research pro-
gramme aimed at the devel-
opment of probabilistic salety
assessment techniques

planning and
preparedness

A comprehensive exercise
of the Agency's emergency re-
sponse system (ERS] was con-
ducted in 1990 following ex-
tensive training of agency stall
The exercise resulted in modi-
fications to procedures.

The Agency began devel-
opment of specific guidance
for Member States and inter-
national organizations for
managing information and data
exchanges during an accident
or emergency to avoid conlfu
ston and promote the purposcs
of the conventions on early
notification and assistance

Interagency arrangements
were concluded with Lhe
World Metcorological Organt-
zalion (WMO) and the World
| lcalth Organization (WHO) lor
support in the event of a nu-
clear accident. WMO would
provide predictions of the
plume path and the expected
magnitude of radioactive con
tamination in the carly hours
after an accidental release of
radioactive materials, while
WHO will provide emergency
medical advice and assistance

following radiclogical acci-
dents.
Control of radiation

sources

The Agency has strength-
encd its activities in the safe
use, control, and manufacture
of radiation sources, with spe-
cial emphasis on training and
development of practical guid-
ance for competent authori-
ties, users, and manufacturers.

Exposure
assessment and

handling

As a follow up to the im-
plementation of the new ICRP
recommendations to establish
the annual limits on intake for
the public, the Agency began
preparation of a report on in-
take coeilicients for radionu-
clides in food.

A new rescarch programme
was begun on the use of natural
matcrials for dose assessments
using solid state dosimetry
techniques with natural and
commonly available materials
for accidental dosimetry.

— (IAEA)

ROFESSOR Chen Zhe

often feels lonely when

attending conventions
of the Institute of Electrical
and Electronics Engineers
(IEEE) in the United States.

Prof Chen, of the Bﬂl‘ﬂ
University of Aeronautics
Astronautics, says there are
very few women among the
24,000 senior members of
IEEE. Often the only other
woman at |[EEE conventions is
her university colleague Mao
Jiangin. Both are senior mem-
bers of the [EEE.

Prof Chen feels proud
though that most of IEEE's
female senior members are
from China. "We Chinese
women have shown our pcwer
in the science world,” she says.

A scholar in robotics, she is
known for her achievements in
the field of automatic control
and guidance. The professor
has published 30 books and 24
theses since 1986. Her paper
on robot control presented at
an International conference
won a top prize from the In-
ternational Federation of Au-
tomatic Control in 1987.

China has some 206,600
women in the natural sciences.
They make up 38.4 per cent of
the country's research force,
according to the State Science
and Technology Commission.

A number of them have ac-
complishments that have el
ther been recognised as break-
throughs or elevated China's
status in particular fields.

Line Lanying. one of the
first members of the Chinese
Academy of Sciences (CAS)
and vice-chairperson of the
China Association for Science
and Techno . succeeded in
having a si crystal of gal-
Bum arsenide manufactu in
one of China's space satellites
in 1987, thus acquiring the
world's first such material de-

veloped in space.

She has led China's re-
search on semiconductors. en-
abling China — a late starter in
the fleld — to keep abreast of
research progress in devel-
oped countries.

Prof Zhang Yan of the Bei-
jing Institute of Meteorology
has studied disastrous wea-
ther, flood-causing torrential
rain and meso-scale heavy rain
for years, earning the i..ac
"conqueror of the mete-
orological cancer (torrential
rain).” Her name appears In
the International Who's Who of
Intellectuals published in Bri-
tain.

teachers and 3.16 per cent of
medical doctors.

Since 1949 about |10 mil-
lion tlliterate women have
learned to read and write. The
number of female students has
gone up 53 times in high
school and 29 times in college.

China's literacy rate is 73.5
per cent, according to the UN
Educational, Scientific and
Cultural Organisation
(UNESCO). It has a 24-1 pupil-
teacher ratio. In 1987, 7.2 per
cent of high school students
were enrolled in technical and
vocational courses. About 190
in every 100,000 Chinese en-

From widespread illiteracy and bondage five or
six decodes ago, China's women are emerging as
major achievers in the country's bid for tech-

noiogical advancement

Women scholars have also
cut paths in high technology
territories. More than 400
women rescarchers form the
backbone of astronautic exper-
iments at the Xichang Satellite
Launching Centre in Southwest
China's Sichuan province.

Sophisticated nuclear tech-
nology is employed by women
scientists at the Chinese
Atomic Energy Research Insti-
tute to do fuel analysis, analysis
of nuclear missile loading and
radiation chemistry.

Under of China's feudal
value system, a woman's virtue
lay in her ignorance, so that
very few girls went to school in
the old days. Before the
founding of the new China in
1949, 90 per cent ol women
were illiterate.

Statistics in 1931 compiled
by the Civil Affairs Office in
East China's Jiansu province, a
comparatively developed re-
gion, showed that women
made up only 0.37 per cent of
engineers, 5.1 per cent of

tered college.

In 1985, China expenditure
"on education was 2.7 per cent
of GNP. According to UNESCO.
in 1980 China allocated 6.1
per cent of its total govern-
ment budget to education.

Zhao Yufen. a noted chemist
and the youngest CAS member,
believes that women have an
edge in scientific research.
"We are more scru and
persevering, which often
proves critical to important

discoveries,” she says. \

She broke new ground
when she proposed, for the
first time in the world, that
the phosphoryl group is the
fundamental centre of all life
substances. The role of the

hosphoryl group has long
ge:n neglected by life
chemists, and is significant in
both basic sciences and bio-
engineering.

Because of their outstandir
performance, a number o
women scientists have risen to
leading posts. CAS has 286

ise to the Top

women directors of research
offices. Almost half of the 112
key topics of the Chinese
Academy of Medical Sciences

are led by women. In national
defence circles, hundreds of
female researchers are leading
officers or lab directors.

Zhu Lilan, an established
chemist and former director of
the Chemistry Institute under
CAS., now supervises the major
part of China's high-tech pro-
gramme as vice-minister of the
State Science and Technology
Commission.

Like other career women,
scientists have not been
spared the burden of attending
to both job and home.

Zhu Lilan says she copes by
simplifying the housework rou-
tine. Mao Jianqgin calls for co-
operation from other family
members and, when she was
working for her doctorate, re-
lied on her husband and son to

take on more household
chores.

Most women scientists en-
joy a harmonious family life.
says Mao. "We would not get
anywhere in our career if fam-
ily life is marred.”

What is upsetting, she says,
is invisible sex discrimination
in the workplace.

She ts to the pyramid
the numbers of female
scientists at different levels —
the higher the level, the fewer
women. scholars one will find.
women makeup about
one-third of CAS research per-
sonnel, they hold hardly 10
per cent of senfor titles.

But while opposing gender
bias women scientists should

be more aggresshe and enter-
prisiing. savs Zhu Lilan. "We
should first do our job well,
rather than wait for someoné®
else to liberate us.”

— Depthnews Asia



