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1 Abstract

Spectrophotometry of the common proper motion pairs ES0439-162/163
and ES0440-55a/55b shows that the first is formed by an mV=18.8 mag-
netic DQ white dwarf and an mv=19.8 DCY9 wnite dwarf separated by 23'".
ES0440-55a/55b has an mV=20.2 red dwarf (ST=M5.1) component and a DZ7
white dwarf with mv=19.3, their angular separation being 5v4. The pro-
per motion of the pairs is p=0.38%0.03"/year and nu=0.22%0.04"/year
respectively.

2 Observations

As a result of a search program for faint nearby stars, done using
glass copies of the ESO R Survey plates, (Ruiz et al, 1988) we have
found several common proper motion pairs not previously catalogued.
Figure 1 and 2 are finding charts for ES0439-162/163 and ES0440-55a/55b.
Spectrophotometry of the above pairs revealed that both contained WD
components. The spectra were obtained at La Silla (ESO) in March 1988
using the 3.6m telescope equipped with EFOSC (Faint Objects Spectrograph
and Camera) and a CCD RCA detector. With a 2" slit the resolution was
about 20 R, the night was photometric with a seeing of 1V5. Three flux
standards and He-Ar lamps were observed during the night for flux and
wavelength calibrations. The spectrograph was rotated in order to
obtain the spectra of both components of each pair at the same time.

The spectra are shown in Figures 3a, 3b, 4a and 4b. Integration times
were 3 hours for ES0439-162/163 and 2 hours in the case of ES0440-55a/
55b.

CCD photometry for ES0439-162/163 was obtained in March 1988 at Las
Campanas (Carnegie) with the 1m telescope and a TI chip. The results

are given in Table 1, where B, V are in the Johnson system and R, I in
the Kron-Cousins system.

1 Visiting Astronomer, European Southern Observatory (La Silla).
2 Visiting Astronomer, Las Campanas Observatory (Carnegie).
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TABLE 1

CCD Photometry of ES0439-162/163

\ B-V V-R R-I

ES0439-162 18.77 0.82 0.53 0.31
ES0439-163 19.84 1.14 G.80 0.13

No CCD photometry is yet available for ES0440-55a/55b therefore the
apparent magnitudes have been estimated from the spectra in Figures 4a
and 4b. For ES0440-55a we get an apparent visual magnitude mV%19.3 and
for ES0440-55b and mvx20.2.
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Figure 1. Finding chart for Figure 2. Finding chart for ESO
E50439-162/163. The 1986.1 coor- 440-55a/55b. The 1979.2 coordinates
dinates (equinox 1950.0) of ESO (equinox 1950.0) of ES0440-55a are:
439-162 are; a=11h27m24%0 and a=12h04amp3s2 and s=-31°20'30",
§=-31°06'19".
3 Results

a)ES0439-162/163: This pair formed by a magnetic DQ white dwarf
(439-162) and a cold DC white dwarf (439-163) has a proper motion
u=0.38¥0.03("/year) in the direction ©=233°, the separation between
the stars is 23". If we assume that the absolute visual magnitude of
the cold DC star ES0439-163 is MV%17 then its distance would be 35 pc,

at such distance their separation would be 1.2)(10]6 cm.

The star ES0439-162 has a remarkable spectrum showing broad absorp-
tion troughs, similar only to those observed in LP790-29 whose spectral
features have been identified by Liebert et al. (1978) as due to C2
Swan bands distorted by a strong (Bi1086) magnetic field. In ES0439-162
the absorptions observed at 4590 R, 4992 Z, 5411 K and 5912 R correspond
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Figure 3a. Spectrum of ES0439-162.
The integration time was 3 hours.
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Figure 3b. Spectrum of ES0439-163
taken with an integration time of
3 hours.
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to those normally (BR0) at
4700 &, 5160 R, 5585 & and
6100 A respectively due to the
Swan band of C,. The observed
displacement in wavelength of
the absorptions are produced
by a magnetic field Bm108G.

The companion star ES0439-163,
has a smooth spectrum typical
of DC white dwarfs with a spec-
tral distribution that can be
fitted by a 4000K black body,
while that of ES0439-162 corres-
ponds (with some imagination) to
a black body at 6300K. This
difference in temperature and
magnitude reflects a large
difference in their cooling
ages (of 109 years or more),
which would suggest that the
mass of the progenitor of
ES0439-162 must have been sig-
nificantly less than that of
its cold DC companion, contra-
dicting the idea that the pro-
genitors of magnetic white
dwarfs are Ap stars, which have
masses > 2M® (Angel et al. 1981).

b) ES0440-55a/55b: This pair,
formed by a DZ7 white dwarf and
an M5.1 red dwarf, share a com-
mon proper motion nu=0.22*¥0.04
(""/year) in the direction 8=273°.
The components have an angular

separation of 5V4.

The absolute visual magni-
tude of an M5.1 dwarf is Mvm14.8
(Wing and Dean, 1983) which sug-
ggests a distance to ES0440-55b,
given its m, % 20.2, of 120 pc.
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The star ES0440-55a has a
6.00E-17 DC type spectrum with lines of
T e Call (H and K), Cal (4227 A),
< Mgl (3839 &, 5173 R + 5184 R)
o 4o and Fel (4384 &, 5270 A and
E 200617 5456 &) no H or He lines are
8 present. The spectrum can be
> Bt fitted by a BB at Tx7000 K, at
RS a distance of 120 pc its abso-
ok 1 | | L | 650 | lute visual magnitude would be
L 0
4000 500 SOOOLAM:;Z N 600 M 13.9.
The mechanism most commonly
invoked for the presence of
! ' ' ' ' ' metals in the atmospheres of
B0 DZ stars 1s that of accretion
T from interstellar clouds, how-
? 6.00E-17 ever in order to explain the
N peculiar abundances in their
% 4.00E-17~ atmospheres a selective mecha-
% nism which inhibits the accre-
E 2.006-17 |- tion of H has to exist, up to
now all of those proposed work
1 1 1

- T efficiently for T>11000%1000K

LAMBDA (A) (Liebert et al. 1987) and for
Figures da and 4b, Spectra of ES0440- DZ Stars as cold as ES0440-55a
55a and ES0440-55b respectively, there is no satisfactory ex-
Saiiﬁrglth an integration time of planation for the presence of

metals in their atmospheres.
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