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COMPARISON OF THE 3.36#m FEATURE TO THE ISM

A. T. Tokunaga and T. Brooke
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It has been noted that the 3.36pm emission feature is not the same as that of any
ISM band at 3.4pm (ref. 1,4,6,12,13,22). This short contribution documents this fact.

In Figure 1, the 3.36#m emission feature is compared to that of the 3.4#m absorption
feature in the Galactic Center source IRS 7. The primary differences between the two
features are the small shift in the maximum of absorption of emission and the somewhat
broader width of the Galactic Center feature. While the similarity of the features is
suggestive that they are the same type material, it is important to bear in mind that
the Galactic Source IRS 7 absorption is unique. There is only one source in the Galaxy
in which this feature is seen. This indicates that the material giving rise to the 3.4#m
absorption feature in the Galactic Center may be rare and that it may not be abundant
in comets.

Figure 2 shows infrared spectra of two protostellar sources (Mon R2 IRS-2 and IRS-3)
and an evolved star with a circumstellar disk (OH 0739-14). The spectrum of the OH
0739-14 source shows that classical water ice band at 3.05#m which is well fitted by a
model (the solid line). In contrast,the spectrum of Mon R2 IRS-2 is not fitted so well
by the model and it also shows a weak absorption feature at about 3.42/xm. The material
giving rise to the 3.42#m feature is probably carbonaceous, but its precise composition is
also unknown. (The spectrum of Mon R2 IRS-3 is not understood at all - it is unique.)

Figure 3 compares the emission feature in Comet Halley with the ISM emission fea-
tures at 3.3-3.6#m. The peak of the 3.36_m feature in Halley does not correspond at all
in wavelength to the emission features seen in the ISM. However, the emission features in
the ISM have been identified with the polycyc]ic aromatic hydrocarbons ("PAHs," ref. 14)
or similar material in composition such as "QCC" (ref. 18). If PAH material is present in
Comet Halley, it is present in a relatively small amount compared to the material giving
rise to the 3.36#m feature (ref. 1).

We list the comets for which both 3.4 and 10_m spectroscopy have been obtained in
Table 1. There is no clear pattern to the presence or absence of the 3.4#m feature relative
to the silicate feature or to whether the comet is new or old. Clearly, further spectroscopy
of comets is needed. Also, some caution is required in the case of Comet Wilson, the 3.4#m
feature was observed strongly but the silicate feature was weak (Gunych and Bregman,
private communication).

In summary, there is no convincing analog to the cometary 3.36#m emission feature
seen in the ISM. This fact suggests that if the carbonaceous material in comets came from
the ISM, it was either further processed in the solar nebula or has a different appearance
because of the different excitation environment of the sun and the ISM (as suggested by
ref. 13).

References

1. Bans, F., Geballe, T. R., and Walther, D. M. 1986, Ap. J. Lett., 311, L97.
2. Brooke, this conference.
3. Butchart, I., McFadzean, A. D., Whittet, D. C., Geballe, T.

R., and Greenberg, J. M. 1986, Astron. Ap., 154, L5.
4. Combes, M. et al. 1986, in 20th ESLAB Syrup. on the Exploration of Halley's Comet,

Vol. 2, p. 353.
5. de Muizon, M., Geballe, T. P_., d'Hendecourt, L. B., and Bans, F.

1986, Ap. J. Lett., 306, L105.
6. Encrenaz, Th., Puget, J. L., Bibring, J. P._ Combes, M., Crovisier,

79

https://ntrs.nasa.gov/search.jsp?R=19890003968 2020-03-20T04:46:01+00:00Z
brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by NASA Technical Reports Server

https://core.ac.uk/display/42830691?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


J., Emerich,C., d'Hendecourt,L., and Rocard,F. 1987,in Proceedings of the
Brussels Conference, in press.

7. Gehrz, R. D. and Ney, E. P. 1986, in 20th ESLAB Syrup. on the
Exploration of Halley's Comet, Vgl. 2, p. 101.

8. Gehrz, R. D., this conference.
9. Green, S. F., McDonnell, J. A. M., Pankiewicz, G. S. A., and Zarnecki, J. C. 1986,

20th ESLAB Syrup. on the Ezploration of Halley's Comet, Vo[. 2, p. 81.
10. Hanner, M. S., Aitken, D. K., Knacke, R. F., McCorkle, S., Roche, P. F., and

Tokunaga, A. T. 1985, Icarus, 62, 97.
11. Hanner, M. S., this conference.
12. Knacke, R. F., Brooke, T. Y., and Joyce, R. R. 1986, Ap. J. Lett., 310, L49.
13. Knacke, R. F., Brooke, T. Y., and Joyce, R. R. 1987, in 20th ESLAB Syrup. on the

Ezploration of Halley's Comet, Vol. 2, p. 95.
14. Leger, A. and d'Hendecourt, L. 1986, Polycyclic Aromatic Hydrocarbons and

Astrophysics, A. Leger, L. d'Hendecourt, and N. Boccara, ed.), p. 223.
15. Lynch et al., this report.
16. Ney, E. P. and Merrill, K. M. 1976, Science, 194, 1051.
17. Oishi, M., Kawara, K., Kobayashi, Y., Maihara, T., Noguchi, K., Okuda, H., Sato, S.,

Iijima, T., and Ono, T. 1978, Pub. Astron. Soc. Japan, 30, 149.
18. Sakata, A., Wada, S., Tanabe, and Onaka, T. 1984, Ap. J. Lett., 287, L51.
19. Smith, R. G., Sellgren, K., and Tokunaga, A. T. 1986, in Summer School on Interstellar

Processes: Abstr. of Contributed Papers, NASA Tech. Mem. 88342, p. 127.
20. Tokunaga, A. T., Golisch, W. F., Griep, D. M., Kaminski, C. D., and Hanner, M. S.

1986, Astron. J., 92. 1183.
21. Tokunaga, A. T., this report.
22. Wickrarnasinghe, D. T. and Allen D. A. 1986, , 323, 44; Allen D. A. and

Wickramasinghe, D. T. 1987, Nature, 829, 615.

TABLE I
COMPARISON OF THE 3.4_M AND SILICATE FEATURES

3.4_ Feature Silicate

Comet Type Present? r(AU) Ref. Present? r(AU) Ref.

West New No 0.5 17 Yes 0.2-1.0 16

IRAS- Old No 1.0 10 Yes(weak) 1.0 10
Araki-
A[cock

Halley Old Yes 0.9-2.0 1,4,6, Yes 0.6-1.3 7,9,20
12,13

Wilson New Yes 1.3 2 (weak) 1.3 11,15
Encke Old No 0.5 21 No 0.5 8
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Figuze 1. Comparis(m of me Galactic Center LRS-7 sou_.e (net'. 3) to Comet Halley (ret'. 12).
No_e the flight offset in the maximum absorption in IRS.7 and the emission peak in Comet
Halley.
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Figure 2. 3 i.tm spectra of the interstellar ice t;mnd. Note the weak 3.4 grn absorptionband in
Mort R2. IRS-2. The center of the absorption is appmximttely at 3.45 pro. Spectra from ref. 18.
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Figure 3. Comparison of the interstellar 3 _ emission features (ref. 5) with that of Comet

Halley (ref. 12). Note that the peak of the Comet Halley feature is approxh'rtately at a minimum

of series of emission features seen in IRAS 21282+5050.
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