A p p e n d i x B

Nearby Companions to Ae/Be Stars

One of the original motiviations for our deep infrared imaging program was to

search for nearby, infrared-luminous companions to the Ae/Be stars. Concern

regarding the presence of cool companions arises from the double-peaked structure

of the Ae/Be spectral energy distributions in the optical/near-infrared. If present,

companions could easily explain some fraction of the near-infrared excess and

possibly remove the need to invoke nonstandard circumstellar disk geometries with

inner disk holes (cf. Hillenbrand et al. 1992).

Historically, Ae/Be spectral energy distributions have been constructed from

data obtained with single-channel optical and infrared photometers through

apertures ranging up to 9 arcsec in size. Thus, in Table B.1 we present a list of

Ae/Be stars with and without (blank entries) companions closer than 10 arcsec, as

deduced from our near-infrared images and from the work of others (as

referenced). We list the di�erence in K magnitude between the primary Ae/Be

star and each companion (a di�erence of 2.5 magnitudes corresponds to a ux

ratio of 10), as well as their separations in arcsec and in AU. Question marks are

used to indicate unavailable information.

From Table B.1 we �nd that all companions resolvable from our imaging

program (� > � 2 arcsec) are at least a factor of 10 fainter than their primaries. We

conclude that \visual" binary companions do not provide enough ux to

signi�cantly contaminate the near-infrared spectral energy distributions.

However, the information obtainable from our imaging survey does not

preclude the presence of candidate binary companions with separations less than a

Table B.1.

152 few arcsec. These are detectable only via infrared speckle techniques, with which

resolutions as high as 0.1 arcsec can be achieved. Although an exhaustive survey

of the Ae/Be population has not yet been completed, we do note in Table B.1 the

existence of references to speckle companions where they are known. Interestingly,

the speckle-resolved companions are typically brighter than those resolvable from

standard imaging techniques, an e�ect we show graphically in Figure B.1. This

trend is partially explainable in that the dynamic range of speckle imaging is

restricted to about 4 magnitudes; thus faint companions will not be detected.

However, there is still a paucity of bright companions with separations larger than

1000 AU compared to those with separations less than 1000 AU. Leinert

et al. (1994) make a preliminary estimate that more than 20% of all Ae/Be stars

may have bright companions within the range 75-750 AU.

Until accurate information on magnitude di�erences and radial separations is

assembled for individual sources, no global conclusions can be made regarding the

e�ects of companions on the Ae/Be spectral energy distributions. We also note in

Table B.1 cases in which extended structure at near- or mid-infrared wavelengths

of the Ae/Be star has been reported.

Figure B.1. Infrared ux ratio versus separation for nearby companions. Stars

pro jected within 10 arcsec of Ae/Be stars are shown as a function of magnitude

di�erence at K. Lower (and one upper) limits are indicated. We note that the

brightest companions are those with the smallest physical separations.