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Stellar angular diameters from infrared photometry.
Application to Arcturus and other stars; with effective
temperatures

D. E. Blackwe]l and M. J. Shallis Department of Astrophysics,

South Parks Road, Oxford OX7 3RQ

1 Introduction

Atomic oscillator strengths are now being measured at Oxford to an accuracy of at least 5
per cent (Blackwell er al. 1975b, 1976a, b). In order to use these accurate oscillator
strengths effectively for stellar spectroscopy effective temperatures of improved accuracy
for cooler stars are needed, for these are known to little better than 200 K at 4500 K, even
for well-studied bright stars. Ideally, an accuracy of 13K at 4500 K, is needed to match an
oscillator strength accuracy of 5 per cent for low-excitation lines (Blackwell & Willis 1977).
This order of accuracy is beyond any present techniques, but in this note we suggest that an
improvement can be made in the measurement of effective temperature through the use of
an angular diameter derived from infrared photometry. Given the angular diameter 0,
the effective temperature is derived from the integrated flux from the star at the earth, 3,
through the defining relation o7, = 4.ﬁfﬁ'ﬂ . We now consider the measurement of 4.
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Figure 1. Deduction of angular diameter of Arcturus at a set of infrared wavelengths from measured
fluxes. Other measurements of angular diameter are marked on the diagram: PUD, PDL, Pease (1931),
uncorrected and corrected for limb darkening; W. Wesselink er af. (1972); WUD, WLD, Worden (1976);

G, Gezari, Labeyrie & Stachnik (1972); C, Currie ef al. (1974); Beavers (1965). The angular diameter
scale is logarithmic.



Figure 2 (a and b). Deduction of angular diameters of a group of stars at various infrared wavelengths
The mean diameters for wavelengths 3, 4 and 5 um are denoted by O (Oxford), and where available the
intensity interferometer values are also given, denoted HB (Hanbury-Brown), with their stated errors.

WAVELENGTH  (jam)
Figure 2 (a)

The angular diameter scales are logarithmic.
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Figure 1. Formal solution of equations (2) and (3) in text for vy Ser at A, = 3.4 um. Curve 2 gives the
relation between @ and T, for equation (2) and curve 3 gives this relation for equation (3).
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