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ABSTRACT
R Monocerotis and other similar infra-red emitting objects are viewed as proto-planetary systems consisting of a contract
ing central star and surrounding dust envelope.

computed for shorter wavelengths using Johnson's
(1965) calibration and either Mendoza's (1966)
magnitudes for R Monocerotis and T Tauri, or the
results of Johnson, Low and Steinmetz (1965) for
the Neugebauer, Martz and Leighton (1965) infra
red star in Cygnus. The new flux for NML Cygnus
at 20 fx is based on further observations and a more
accurate calibration procedure which will be dis
cussed elsewhere.

R Monocerotis,
the twelfth
magnitude
object
at
the head of Hubble's
Variable
Nebula,
is clas
sified as a T Tauri variable — a type of star thought
to be in the latter stages of contraction. Mendoza's
(1966) infrared observations showed an unexpect
edly large infrared excess for R Monocerotis, which
he suggested might be caused by an infrared com
panion. We have extended the infrared observations
to a wavelength of 20 fi, finding excellent agreement
with a model in which thick circumstellar dust ab
sorbs and re-radiates the energy produced by a lumi
nous central object. The high luminosity found for
the system is consistent with the idea that R Mono
cerotis is a protostar still undergoing contraction.
If this is the case, both the energy released in the
contraction and most of the angular momentum are
being transferred to an extended envelope of dust
which will ultimately form a planetary system around
the star.
The 20 /a flux density and estimated probable
error are given in Table 1 for R Monocerotis, T
Tauri and NML Cygnus. Absolute fluxes may be

TABLE 1
Object Flux Density (W/cm2//x) Probable Error
R Monocerotis
T Tauri
NML Cygnus

1-0 X 10"16
0-37X 10-16

44 X I0"16

0-2 X 10"16
0-2 X 10"1G
6X 10"16

Fig. 1 shows the remarkable agreement between
our observed flux from R Monocerotis at 20 fx and
the spectral energy distribution computed for the
dust model. For comparison, a Planck distribution
has been fitted to the peak at 3 -4 fi. Curve C repre
sents the spectral energy distribution of a solar type
star normalized to give the total output of the sys
tem. This is approximately what we would expect
to find if the circumstellar dust were suddenly re
moved. Some of this light filters through the dust to

♦Reprinted from Nature, Vol. 212, No. 5063, pp. 675676, November 12, 1966.

87

