Turbulence

Turbulence has presented a grand
challenge to scientific community for
many decades. Seemingly commonplace
iguids and gases hike water and air flow
iIn a way that can be enormously
complicated and can have effects that
are striking like the swing of a fast
cricket ball on a wet wintry day. The
basic laws governing their motion
describe conservation of momentum
and mass in the framework of classical
physics and they are of course well-
understood. What comes as a surprige
to many 1s the enormous difficulty in
capturing the essential flow features
numerically for flows under extremely
stmple boundary conditions. A. J. Basu
et al. (page 734) present a bold calcu-
lation of an axisymmetric wake of a
circular disc.

[t is a notable example of scientific
research driving technology development
and benefitting from 1t. The calculation
has bcen made possible due to the
FLOSOLVER developed at NAL spect-
fically for difficult yet important problems
of fluid flows. It s tn a class where
supercomputing power is needed.

The calculation gives insight into how
disturbances grow at moderate Reynolds
number. In particular how streamwise
vorticity, a local average mndicator of
fluid rotation, evolves in the wake after
initial roll up and pairing of vortex
rings. Similar calculations at higher
Reynolds number would be possible
with increasing computing power. What
is heartening is that the supércomputing
barrier imposed on certain countrics
can be penetrated, given, will, imagi-
nation skill and judgement.

Articles on ozone

There are three papers on atmospheric
ozone in this issue. —- Atmospheric ozone
has, in recent years, become a matter of

In this issue

serious concern to both scientists and
the general public alike. It has come to
be accepted as an important atmospheric
parameter for investigating the mecha-
nisms of climate changes, whether they
occur as a mantfestation of natural
variability or as a result of human
activities. It was the discovery of the
‘ozone hole’ 1n the Antarctic spring in
1985 and the recently reported ozone
depletion in the Arctic and in the high-
and mid-latitudes in both hemispheres
that led to greatly increased public
interest and triggered considerable acti-
vity, both-experimental and theoretical
among scientists, as well as governmental
action to control possible anthropogenic
causes of climate change. After many
meetings of various expert groups and
the publication of several reports by
the World Meteorological Organization
(WMOj and the United Nations Environ-
mental Programme (UNEP), a Conven-
tion for the Protection of the Ozone
Layer was adopted in Vienna in 1985
and the Treaty of Montreal signed by
40 nations i1n 1987, Known as the
Montreal Protocol the treaty was to
{reeze the production of ozone-destroying
substances such as freons and halons to
1986 ievels and then cut it by half by
1999. The Treaty has still to be signed
by all countries producing and consu-
ming freons and halons.

There are two schools of thought, one
which ascribes the ozone loss entirely to
ozone-destroying substances producec
by man and the other to meteorologica
factors. The weight of observational
evidence strongly suggests that both
chemical agents and meteorological
factors affect the ozone layer. The latest
tesults demonstrate an undoubted che-
mical cause in the destruction of ozone
by atmospheric chlornne but also point
to special chimatic conditions as the
reason why depletion occurs so severely
in the Antarctic and so littie ¢lsewhere,
The ‘ozone hole’ has drawn attention 1o
the spectacular way in which human
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actrvities can alter the Earth’s environ-
ment and at a rate beyond human
ability to reverse.

Diutsch (page 701} describes the pio-
neering work by Fabry and Buisson
(1921), Dobson (1926-29), Gotz {1931-
34), Chapman (1930) and others in the
early twenties and thirties, which esta-
blished the existence and properties of
the ozone layer and its causes. The
advances in the observational knowledge
of atmospheric ozone, especially from
recent satellite measurements, are next
described, followed by the modern
photochemical theory of the production
and destruction of ozone in the atmo-
sphere, The ‘ozone hole’ in the Antarctic
and its hemispheric consequences are
dealt with dispasstonately. The review
concludes with a section on the possible
causes of the northern mid-latitude
ozone depletion.

In his review on the photochemistry
of ozone, Wayne (page 711} concentrates
on just one aspect of ozone photo-
chemistry, that of photodissociation.
The study of the vibrational photo-
chemistry of ozone 1s another facet of
iterest which has emerged. He concludes
by saying that as in all other aspects of
atmospheric chemistry, laboratory studies
are the key to quantitative interpretation
of the atmospheric phenomena. In turn,
the atmosphenc observations provide a
powerful stimulus to exciting and tnno-
vative laboratory investigations.

E£dith Farkas (page 722) describes
carly ozone measurements in New
Zealand during 1929-60, followed by
those 1n the sixties and  sceventies,
including some in the Antarctic, A study
of long-term trends of total ozone
showed signilicant decreases from 1973
to 1990. She does not rule out volcanic
effects as a possible cause for the
observed depletion.

We have also received other papers
on ozone which will be published tn due
Coursc.
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VIGNETTES IN PHYSICS —A Series by G. Venkataraman

The HY ARE THINGS
Many Phases [HE WA}
Of Matter THEY ARE?

stand.

e Touches upon a variety of scientific

evenls.

® Highlights the drama and excitement

surrounding major discoveries.

® A chatty style makes it interactive.

Fully illustrated.

® Provides interesting historical and

biographical information.

The Many Phases of Matter questions
why phase transitions occur, and
whether there is anything common
between the numerous transitions that
oneobservesinnature. Thisbook takes
you on a tour to find the answers.

68 illust. 104pp Rs. 30

Why Are Things the Way They Are is
about making quickcalculations which
will answer questions like : Why is the
height of Mount Everest 10 km and
not 100 ki, or why the size of an atom
is 10-3cm and not 1 cm...

48 illust. 120pp Rs. 35

M -
The excitement of thinking and

understanding physics is so well
communicated — and the thrill of
asking a useful question that
youngsters will get "turned on'.

Prof. Reisz, The American College,
Madurat

)

LUnmiversities Press
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Scentific concepts made easy-to-under

myagﬂ

Bose and His Statistics deals with a
monumental discovery made by
Satyendranath Bose, its impact on the
world of physics and its lasting signifi-
cance.

54 illust. 144pp Rs. 35

Chandrasekhar and His Limit is a
warm and inspiring story about one of
the great astrophysicists. It recounts
the struggles and the challenges that
Chandrasekhar had to overcome to
establish his discovery.

54 illust. 144pp Rs. 35

"] was rea lly impressed by the first
book The Many Phases of Matter and
read it some 3-4 times over... . when
can I have the others?

Aditya Jhunjhunwala, Student, 10th
standard

“We found The Many Phases of Matter vetry
instructive and a convenient digest of the entire
gamut of phase transitions...

knowledge this is the first book of its kmd written
by an Indian author for Indian students...

Partha Ghose & Dipankar Home, Current Science

To the best of our

“It is only fair that youngsters who have tasted
science and who wish to make it their career have
access to such books, not only to help them make
the chmce but also to start them early in their

* G. Sharada, School teacher

At the Speed of Light is, in a sense, the
story of one man — Albert Einstein.
Thisbook focuses on the Special Theory
which, you will find, is easy to under-
stand.

70 illust.

134pp Rs. 40

A Hot Story explains the terms ‘heat’
and ‘temperature’ by unravelling the
many intriguing facts that lie behind
these phenomena.

9S8 illust. 138pp Rs. 40

Forthcoming

The Quantum Revolution (3 Vols)
1. The Breakthrough
2. QED: The Jewel of Physics
3. What is Reality ?

Raman and His Effect
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