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Organic grains in
Taurus interstellar clouds

WHITTET ET AL.' have reported the
detection of an interstellar absorption
feature over the 2.9-3.9-pm waveband
arising from dust grains in the Taurus
clouds. The absorption is found to peak
at the wavelength A =3 um, with an
extended shoulder on the longwave side
of the peak, implying an additional broad
absorption band centred on A =3.4 pm.
Whilst the absorption at 3 wm could be
attributed to OH stretching in H,0O-ice
the broad absorption at 3.4 wm must arise
from CH stretching in some form of con-
densed organic material. If 7, and 75,4
denote the respective optical depths at the
centres of the 3-um and 3.4-pm bands,
Fig. 356 of ref. 1 gives a ratio
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for the Taurus material. Now, the mass
absorption coeflicient of ice at the centre
of the 3-um band, from the data of Bertie
etall,is

Kiee =36,000 cm’g™’ (2)

using a specific gravity s =0.917 for ice.
(For amorphous ice® the same mass
absorption coefficient is obtained for a
slightly lower value of specific gravity,
s =0.75.) For organic polymers of a wide
range of types, including polyformal-
dehyde*” and biomolecules®, we find that
the absorption coefficient «,, at the
centre of a broad 3.4-pm band satisfies
the inequality

Ko< 1,200 cm?g™* (3)
Noting that
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where p,,, and p,. are the respective mass

densities of organic material and of ice,

and using equations (1), (2) and (3) we

obtain

Pors . 625 (5)
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We thus conclude that there is a clear
preponderance of condensed organic
matter over H,O-ice in the Taurus dust
clouds.

Note added in proof: We are well aware
of the references cited in the annexed
reply, but consider them irrelevant. Inter-
stellar grains cannot be largely H,O-ice
of radii 0.3 um because then the extinc-
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tion at 5,000 A would be comparable to
that at the centre of the 3-um band,
whereas observationally it is at least an
order of magnitude more.
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WHITTET REPLIES—The conclusion
drawn by Hoyle and Wickramasinghe
must be treated with caution, as it is based
on the assumption that C~H bond absorp-
tion in organic polymers is the only poss-
ible explanation of the long-wavelength
‘shoulder’ in the 3.1-pm interstellar ice
band profile. As pointed out in our paper’,
several other explanations have been put
forward. Leger et al.” have argued that
the phenomenon is a scattering effect in
large ice grains, and that the entire profile
can be matched by H,O ice containing a
small proportion of NH;. Recent model
calculations by Tielens and Hagen® sug-
gest that grain mantles contain ~60%
water-ice, These®* and other’ inves-
tigators attribute the shoulder of the ice
feature to hydrogen bond interactions
between H,O and other molecules such
as NH;, H,CO and H,Q in the icy matrix.
There is clearly no need to invoke com-
plex organic molecules to explain this
feature; moreover, the case for organic
polymers as major grain constituents has
been weakened by recent results® concer-
ned with other parts of the spectrum.
Present astronomical data at 3 um are
of insufficient spectral resolution to allow
firm conclusions to be drawn on the
detailed chemistry of interstellar grain
mantles. Recent advances in instrumenta-
tion offer the prospect of major advances
in this field in the near future.
Note added in proof; We have not
attempted to explain the total visual
extinction in terms of pure ice grains;
indeed, our results imply that ice only
appears at optical depths > about 5 mag-
nitudes into the cloud. The authors cited
above (refs 3 and 4) have demonstrated
that a core-mantle grain model in which
the mantle, where present, is pre-
dominantly water ice, can match the 2.9-
4.0 um absorption profile. We have no

reason to doubt the integrity of these
results,
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ESR studies of planktonic
foraminifera

SATO" has recently reported the possibil-
ity of dating foraminifera by, ESR tech-
niques. We wish to comment on three
problems relating to this method of dat-
ing: first, the signal may be reduced by
optical bleaching during laboratory hand-
ling; second, the dose contribution due to
excess ~>°Th must be taken into account;
third, the signal may be unstable for
samples greater than a million years old
because of thermal decay, rather than
anomalous fading as he suggested.

As part of a project on the ESR and
thermoluminescence (TL) properties of
foraminifera, we have made a brief study
of the effect of light on the TL signals.
Although stalagmitic calcite has been
reported to be relatively insensitive to
light?, we are very much aware of the light
sensitivity of other materials®. We took a
portion of foraminifera >60 pwm from the
top of a deep ocean core, RC14-37 (lat.
01°28' N, long. 90°10'E) and gave ita y
dose of 600 Gy (60 krad). Subsamples
were then placed 7 cm from a 40 W tung-
sten lamp for 15h and others placed
35 cm from a 300 W mercury sunlamp for
7.5 h. The samples lost respectively 78 £ 2
and 95+ 2% of the signal from the 275 °C
TL peak. Since the electron traps respon-
sible for the ESR signal are thought to be
the same as those giving rise to the 275 °C
TL peak®, we think that experiments
should be carried out to determine
whether the ESR signal is similarly
affected by light. If so, appropriate pre-
cautions should then be taken when hand-
ling samples to be used for dating. It is,
of course, possible that the loss of TL
signal could be due to a reduction of the
number of active luminescence centres, in
which case no loss of ESR signal would
be seen.
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