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Abstract. Infrared photometry of the WC9vd+BOI spectroscopic binary WR 70
over two decades shows variable dust emission. The variations are relatively slow
and show evidence for an underlying process with a period P = 1045 ± 60 d, together with modulation on shorter and longer time-scales.

Variability of WR 70 in the near-IR was reported by Williams, van der Hucht &
The (1987), based on comparison of their 1983- 86 observations from the SAAO
and ESO, with earlier observations by Cohen (1975) and Pitault et ala (1983).
We have continued IR-monitoring WR 70, to search for systematic variations.
The synoptic light curves (Figure 1) show amplitude increasing with wavelength,
consistent with the spectral energy distribution (SED) which showed dust emission, deviating from the stellar wind SED only longward of 1.5 uux (Williams et
ala 1987). The J-photometry suggests, that the stellar wind flux from WR 70
is constant to within a few per cent, and that variations at longer wavelengths
must, therefore, be due to variable dust emission; which is present even at minimum. The light curves delineate clear features, including a sharp maximum in
1989.25 and a well defined fading and recovery in 1992- 93.
The WC9 and BOI components of WR 70 display RV variations, showing
it to be an SB2 (Golombek 1983; Niemela 1995) and, therefore, a collidingwind binary. This prompted a search for periods in the variation of the dust
emission, which might be modulated by orbit-related effects. A CLEAN power
spectrum (using PERIOD, Dhillon & Privett 1997) of 128 K-magnitudes gave a
strong, broad maximum at 0.356 y-l (1026 d). On the basis that the (K-L)
colour variations, attributable to dust formation starting and stopping, may be
a better indicator of underlying processes occuring in a colliding-wind system,
126 (K-L) colours were also searched, giving maximum power at 0.348 y-l
(1050 d). The string-length method, useful when the form of the light curve is
261
Downloaded from https://www.cambridge.org/core. IP address: 35.171.164.78, on 13 Apr 2021 at 10:12:26, subject to the Cambridge Core terms of
use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0074180900212308

P.M. Williams, K.A. van der Hucht & F. Marang

262

•••

."

iii

K

·
Jl

§xe

x
x

x

x

x
x

,

I iI:-

I

x

\

..x:ilr

'#

.. .'· -.. ... .,
...
..,• . -. '

K

x

CD

• SMO obs
xESOK,H&J shifted by 0.05 0.06 0.02
H
."

cO

J

"

·
x

•

XX

x

xX

x

1985

x

x

;4'1-

x

I

x

., 1:- i.~
f

x

• :I-

14 ;1-" tIr .x~

.

1990

:...

....

H

-'
J

.,

1995

x

-'..

-

...·..... .....
..-- .....'
·- .... .•• .:' ......'

1&- .~

x

2000

Date observed

Figure 1. JHK light curves of WR 70 from observations at ESO (x; mostly
1983-93) and SAAO (e; mostly 1989-2001), combined by applying shifts determined from comparison of contemporaneous (I~TI ~ 6 d) observations.

not known, gave a broad minimum at 0.36 y-l (1045 d) and clear minima at
2P and 3P. These tests suggest that there is an underlying process in WR 70,
modulating dust formation with a period of about 1045 ± 50 d, but light curves
phased to this period show significant scatter, suggesting that other processes
on both shorter and longer time-scales are at work, such as might be caused by
high-density structures in one of the stellar winds, and a third stellar component
in a longer period orbit, respectively.
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