LsD is responsible for any kind of mu-
tant action it is not by direct inter-
action with the pNA molecule.”

The University of Miami research-
ers were unable to find any optical ac-
tivity changes when DNA and LsD were
mixed and they could not repeat or
confirm Dr. Wagner’s spectra. Dr.
Brady says that their experiments, the
evidence of Drs. Smit and Borst and
mounting physical and chemical evi-
dence “are beginning to refute evidence
that we might have been inclined to be-
lieve a year ago.” ]

CIRCULAR POLARIZATION

Astronomers’ new tool

Visible light is the age-old observing
tool of astronomers. Nevertheless new
kinds of information can be gained by
studying characteristics of visible light
not systematically investigated before.
One such characteristic making news
lately is circular polarization.

The search for circularly polarized
light from astronomical bodies began
as a means of looking for magnetic
fields in certain kinds of white dwarf
stars. Dr. James C. Kemp of the Uni-
versity of Oregon had put forward a
theory that magnetic fields in white
dwarfs would cause a net circular po-
larization. A few such stars have so
far been found.

Circular polarization has also been
found in the light reflected by the plan-
ets. The latest report, by Dr. Kemp
and Drs. Ramon D. Wolstencroft of
the University of Hawaii and John B.
Swedlund of the University of Oregon
in the July 16 NATURE, brings the total
of circularly polarized planets to four,
Mercury, Venus, Mars and IJupiter,
plus the moon.

A quasar (3C 273) and a Seyfert
galaxy (NGC 4151) also emit cir-
cularly polarized light, according to the
report of a group at the Crimean As-
trophysical Observatory in the Soviet
Union led by Dr. Andrei Borisovich
Severnyj. The report appears in In-
ternational Astronomical Union Cir-
cular 2343, dated July 23.

Circular polarization imposes a par-
ticular order on the vibrations of a
light wave. All light waves consist of
vibrating electric and magnetic fields.
The electric and magnetic vibrations
are always perpendicular to each other.
As long as they maintain that relation-
ship, the vibrations can be in any di-
rection in the plane perpendicular to
the line along which the light wave is
propagating, and in an ordinary wave
the direction can vary at random from
time to time. In a circularly polarized
wave, the variation is regular and
smooth and describes a circle like the
hand of a clock, either clockwise or
counterclockwise.
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A number of things beside mag-
netism at the source can cause circular
polarization. In particular, the circular
polarization in light from the planets ap-
pears to be due to scattering that selects
particular polarized components of the
impinging sunlight. Dr. Kemp and sev-
eral collaborators originally drew this
conclusion in an earlier paper dealing
with Jupiter. A note on that discovery
(SN: 6/5/71, p. 386) reported their
conclusion erroneously. The Crimean
astronomers have not yet suggested
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what may cause the polarization in the
quasar and the galaxy.

The scattering that causes the cir-
cular polarization in the planets may
occur at a gaseous surface, that is, in
the planet’s atmosphere or at the solid
surface. The characteristics of the light
vary according to where the reflection
is taking place.

Two planets, Jupiter and Venus,
show pronounced polar effects. The
polarization at the north and south
poles of the planets is in different sens-
es, indicating, the observers conclude,
that the polarization has to do with
their atmospheres. For Mercury and
the moon the indication is that the
polarization is caused by reflection from
a dusty solid surface. Mars shows both
effects, atmospheric at blue wave-
lengths and dust at longer ones. Uranus
and Neptune were also observed, but
the data from them are not yet sig-
nificant. There is hope, however, that
they will become significant in the
future.

All in all, the present observations
of circular polarization promise to pro-
vide new data on the details of plan-
etary surfaces and atmospheres. If oth-
er sources of polarization besides scat-
tering turn out to exist, more varied
information could be gained. For ex-
ample, Martian plant material with
optical properties like those of green
leaves could cause circular polariza-
tion at 7,000 angstroms wavelength. O
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POLLUTION AND ECONOMICS

Measuring the real costs

A cliché heard with increasing fre-
quency is that if the American people
want a clean environment, they will
have to pay for it—and their “high
standard of living” will necessarily suf-
fer. The statement, a favorite with Nix-
on Administration officials, is super-
ficially plausible; it seems obvious that
corporations that pollute must install
expensive equipment to clean up their
emissions and effluents. The money
must come to them from higher prices
to consumers, or from higher taxes to
taxpayers through tax writeoffs on
abatement equipment, through outright
Federal grants for abatement research
and development, and so forth.

Such a view oversimplifies reality,
according to such economists as Har-
vard’s John Kenneth Galbraith. These
economists agree with environmentalists
that many other questions must be
asked. The key one, perhaps, is what
is the cost of continuing to pollute the
air and water? But there are others.
For instance, there is the related ques-
tion of how to measure the quality of
American life and the extent to which
more consumer goods and increasing
energy consumption either add to or
detract from this quality. Another
question is whether the consumer or
taxpayer must really always pay for
abatement. Could some companies, for
instance, reduce costs in other areas—
such as advertising—so as to pay for
pollution abatement?

None of these questions are easily
answered, partly because they deal as
often with unquantifiable intangibles
as with tangible items to which a dol-
lar value can be assigned. Galbraith
has recently spoken of “external dis-
economies,” uncalculated human and
ecological costs of modern technology.
But it is difficult to calculate in dol-
lars the cost of a massive fish kill (es-
pecially if the fish are not commercial-
ly valuable) and it is even more diffi-
cult to gauge and assign a dollar deficit
to possible mental health effects of ur-
ban air pollution (SN: 7/17/71, p. 43).

Some of the diseconomies are meas-
urable, of course. Some 100 dock work-
ers were made seriously ill by air pol-
lution along the Houston, Texas, Ship
Channel in four air-pollution incidents
since April 22. The medical costs (if
not the pain and inconvenience) of
the 100 workers should be clearly quan-
tifiable. A Texas air-quality agency is
asking for a shutdown of the chemical
plant accused of causing the incidents.

But there are startlingly few de-
tailed studies of the “external disecon-
omies.” A 1913 Mellon Institute study
of smoke pollution in Pittsburgh showed
per capita costs averaged $20 a year;
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