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ABSTRACT 

IRC+ 10420 has the spectrum of a very luminous F 
supergiant (F8Ia +) plus a very large IR excess from 
circurnstellar dust (Humphreys et al. 1973). It is also 
one of the warmest known OH/IR source (Giguere et 
al. 1976). A mass loss rate of 3x10-4 M,,!yr has 
been estiated from its CO emission (Knapp and 
Morris 1985). Recent OH observations show that the 
1665 MHz feature is growing (Lewis et al. 1986). It 
has also brightened by about a magnitude from 1930 
to 1970 (Gottlieb and Liller 1978). This is what we 
would expect if the dust shell were dissipating. The 
interpretation of IRC+ 10420 will depend on its 
luminosity and therefore its distance. 

DISTANCE AND LUMINOSITY 

With a B-V of '\2.7 mag IRC+10420 is very highly 
reddened, but what component is interstellar and 
eireurnstellar? IC all of the B-V color excess is 
interstellar then A" ~ 6.5 mag. Polarization 
measurements by Craine et al. (1976) allow us to set 
additional limits: if all of K band polarization (1.4%) 
is IS -- minimum case! T K '" 0.55 = > Av ~ 6 
mag. Subtraeting this IS component at V yields an 
intrinsic V band polarization of at least 3% and more 
likely~. Thus, the minimum IS reddening is 6 
mag from the polarization; therefore, we will assume 
the entire color excess is due to IS dust and Av ~ 6 
mag! 

Photometrie Pistance - From IS extinetion of other 
stars toward 2=47· (:1:2°) the reddening inereases 
greatly up to 4 mag (Av) at distances of 3 to 4 kpc. 
Therefore: IRC+ 10420 ~ 4 ~ from the Sun. 

Kinematje Pistance - IRC+10420 (2+47°, b = 
-2.5°) has a large positive velocity of +75 kmIsec 
(LSR). The maximum observed Hl velocity at this 
longitude and latitude is also + 75 km/sec. 
IRC+ 10420 is probably associated with this Hl 
feature. Assuming that the maximum velocity occurs 
at the tangent point gives: ~ kinema tic distance 
(Ro = 8.5 kpc). Then integrating the energy 
distribution from .~ to ~ yields MIIo1 = -9.2 to 
-10.0 mag for a distance range of 4-6 kpc. 
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mE SPECTRUM 

Because of its very large reddening, IRC+ 10420 is 
very faint at visual wavelengths and for that reason a 
high resolution spectrum has been laeking. We • 
obtained an echellette spectrum covering 3900-10250A 
with a resolution between 1 and 2Á in the blue-visual 
with the cassegrain spectrograph and cross-disperser on 
the 3.S-m telescope at Calar Alto plus . an Hot 
spectrum at a resolution of .sA with the Coude 
spectrograph on the 2.2-meter telescope also at Calar 
Alto. 

The absorption line spectrum is that of a very • 
high luminosity F supergiant. The Ol blend at 7774A 
a very positive luminosity indicator, is very strong in 
IRC+ 10420. The most interesting features are the 
dual peaked Hot profile and strong emission in the 
Cau 'infrared' triplet near 8500A and the [CaU) lines 
near 7300Ä 

Hot profile: The absorption dip has the same 
velocity as the asorption lines in the F supergiant 
spectrum and therefore arises in the stellar 
photosphere. The two emission components are 
symmetrieally displaced at -53 kmIs and +56 kmIs. 
The Hot emission is most likely produced in a disk. 
The high intrinsic polarization also suggests a strongly 
asymmetrie geometry for the scattering, - a disk 
geometry is required for polarization as large as 6% 
(Jones and Gehrz 1990). Piamond, Norris and Booth 
(1983) also suggested that although the OH emission 
is c1umpy, it is probably produced in an annular 
(disk-like) region. 

The laek of any significant eireurnstellar reddening 
at visual wavelengths means that we are viewing the 
F supergiant photosphere directly, and the disk where 
most of the dust probably exists is not blocking the 
line of sight to the star. 

The very broad wings in the Hot profile might be 
produced in a more symmetrical mass outflow. They 
are very similar to the Hot profiles observed in the 
B[e) supergiants (Ziekgraf et al. 1985, 1986) and were 
attributed to incoherent electron scattering in the B[e) 
stars. 

REFERENCES 

Craine, E.R., Schuster, W.J., Tapia, S., Vrba, F.J., 
1976, ApJ., 205, 802. 

Piamond, P.J., Norris, RP., Booth, R.S., 1983, 
Astron. Astrophys., 124, L4. 

Giguere, P.T., Woolf, N.J., Webber, J.C., 1976, Ap.J. 
(Letters), 207, L19S. 

Gottleib, E. W., Liller, W., 1978, Ap.J., 225, 488. 
Humphreys, RM., Strecker, P.W., Murdock, T.L, Low, 

FJ., 1973, Ap.J. (Letters), 179, L49. 
Jones, T.J., Gehrz, RP., 1990, Astron. J., 100, 274. 
Knapp, G.R., Morris, M., 1985, ApJ., 292, 640. 
Lewis, B.M., Terzian, Y., Eder, J., 1986, ApJ. 

(Letters), 302, L23. 
Ziekgraf, F.-J., Wolf, B., Stahl, 0., Leitherer, C., 

Appenzeller, I., 1986, Astron. Astrophys., 163, 119. 



Ziekgraf, F.-I ., Wolf, B., Stahl, 0 ., Leitherer, c., 
Klare, G., 1985, Astron. Astrophys., 143, 421. 

AUTHOR'S ADDRESS 

R.M. Humphreys, T.I. Iones, K. Venn, University of 

A.M. Humphreys 81 

Minnesota, Department of Astronomy, 116 Church St. 
SE, Minneapolis, MN 55455 USA 

F.-I. Ziekgraf, Landesstemwarte HeideJberg-Konigstuhl, 
Konigstuhl, 0-6900 Heidelberg I, Federal Republic 
of Germany 


