
in the field!) In particular, if this sampie
is representative of the real world, the
cosmic scatter must be very small.
Moreover it seems possible to improve
the accuracy of the method by balanc
ing the weight of the errors in each
photometric variable. A solution is to
choose brighter isophotes for massive

galaxies in order to increase the range in
surface brightness. A more complete
analysis of the data is now in progress.

To conclude, an accuracy level of
12-15 % in extragalactic distances
seems to be within arm's reach by this
new luminosity indicator. It would be
very important to confirm the result with

a sampie of - 100 galaxies, to calibrate
the zero-point of the relation and to start
the study of galaxy streamings at
kinematic distances smaller than
8,000-10,000 km S-1.
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Introduction

The explosion of the supernova
SN 1987A in the LMC on February 23,
1987, was such an exceptional event for
the present generation of astronomers
that all possible efforts are justified that
could allow a deeper insight into the
somewhat spectacular results obtained
for the supernova. It is not our purpose
to review here the descussions that
were triggered by the observation of two
different neutrino showers that raised
the question as to whether the precursor
of SN 1987A is now a black hole or a
neutron"star. If we assume the latter, it
should be possible to carry out linear as
weil as circular polarization measure
ments synchronous with the perhaps
fast rotating central star, as soon as the
pulsar becomes visible. With respect to
the distance modulus of SN 1987 A,
which is of the order of 18~ 5, it is evi
dent that we cannot directly observe in
the visible domain the polarization of a
central object in the supernova. How
ever, it will perhaps be possible to mea
sure the interaction of a strong and
quickly varying magnetic field with the
shell surrounding the pulsar. To derive a
correlation between polarization and
magnetic field, it must be possible to
measure the polarization synchronously
with the rotation of the neutron star. This
can be implemented in a simple way
also in the relatively slow ESO polarime
ter PISCO. The intended modification
has to be carried out in such a way that
absolutely no interferences with the
usual functions of the instrument can
occur (Stahl et al., 1986). Therefore the
proposed changes mainly have to be
shifted onto the software facilities of the
instrument. Since it requires much work
to prepare the requisite programmes at
a computer we have to start our modifi
cations immediately and therefore at a
time we are by no means certain about
the usefulness of our efforts. However,
once created, the intended modification
can also be used for measuring fast
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varying objects like polars of DQ Her
type.

Performance of the Modification

The multichannel analyzer described
by K. Metz (1984) will be replaced by the
ESO Time Series System (TSS) that
allows data to be collected in four
channels each msec and to write them
in a special way onto a magnetic tape.
For synchronizing the channels, the sys
tem additionally provides a 1 kilohertz
signal from a CERME clock display unit
that is connected with the ESO Univer
sal Time to read out the UT. In describ
ing the principle of the proposed modifi
cation of PISCO, all details of the phase
plates and the polarizing prism that
were described by K. Metz (1984, 1986)
shall be omitted for tl1e moment. Then
the count-rates of the photomultipliers
are proportional:

I +/- (Q x cos(40(t))
+ U x sin (40(t))

I, Q, U are the Stokes parameters to be
measured (if the quarterwave instead of
the half-wave plate of the compensator
is used, Q, U describe the circular
polarization of the signal), +/- stands for
the two multiplier channels 1 and 2 re
spectively, o(t) is the instantaneous po
sition angle of the optical axis of the
continuously rotating phase plate.

Since the two channels of the
polarimeter can work independently,
only one channel (with sign +) will be
considered for the following:

for o(t) =

0°.0 the multi- 1+ Q (a)
22°.5 plier count 1+ U (b)
45°.0 rate is I-Q (c)
67°.5 proportionall-U (d)

Since one rotation of the modulating
half-wave plate yields four identical
measurements of the polarization, the
Stokes parameters measured for a cer
tain angle o(t) repeat modulo 90°.

The basic idea of the modification is
then very simple: If one wishes a polari
zation measurement for a certain phase
position X of the pulsar than one has to
wait for a coincidence of the pulsar
phase X and the necessary half-wave
plate position angles (a), (b), (c), (d),
each module 90°. The times of the
coincidences are indicated by the clock
pulses of the TSS and the 32 pulses
generated in the polarimeter in order to
indicate the instantaneous position an
gle of the rotating half-wave plate.

Time Resolution

The time resolution of the proposed
modification cannot be described in a
general way since it depends not only
on the fixed rotation frequency of 6 Hz
of the modulating half-wave plate but
also on the period of the pulsar in ques
tion. Since the rotation of the half-wave
plate cannot be adjusted to a fractional
number of the pulsar period two entire
compromises have to be met:

(1) For the selected pulsar phase X a
certain deviation has to be tolerated
(however, the deviation should not far
exceed 10 % of the pulsar period).

(2) The positions (a), (b), (c), (d) of the
axis of the rotating phase plate can be
selected only with an accuracy of
11? 25, corresponding to the distance
of two subsequent clock pulses gener
ated in the polarimeter during one rota
tion of the modulating phase plate. If P
is the period of the pulsar, d = 5.21

La Silla Slide Set
ESO announces a new Slide Set, with

pictures of La Silla and the telescopes
there. The set, which comprises 20 slides,
may be obtained at a cost of DM 3.- from
the ESO Information Service (address
on last page).



ESO Press Releases
The following Press Releases have been published since July 15, 1987, the date when

Messenger 48 went to press.
PR 11/87: Astronomers and Physicists Meet at ESO at the First Full-Scale International

Conference on Supernova 1987A (8 July).
PR 12/87: Discovery of a 8inary Quasar (13 July), with one 8/W photo.

Sun Rings over La Silla
Sun rings were seen from La Silla during several days in late February 1987. This photo, which
was obtained by Claus Madsen with a 35 mm camera (f = 28 mm), shows two sun rings with
radii around 23 and 45 degrees. This atmospheric phenomenon is caused by refraction of
sunlight in ice crystals, probably of hexagonal form. It is described in the famous book by
M. Minnaert on "The nature of light and colour in the open air" (Dover, 1954).

msec the time that is needed for the
phase plate to move through an angle of
11? 25 and T90 = 8 x d = 41.68 msec the
time for the phase plate to run through
90° we have:

ö(t) = 11 ? 25 x n x P/d (2)

where ö(t) repeats modulo 90° and
n = 1, 2, ... is the number of rotations
of the pulsar.

Therefore, if P = 2 x d/k, k = 1, 2, ...
(extremely fast rotation of the pulsar), or
if P ~ 8 x d (extremely slow rotation of
the pulsar or observation of apolar like
star) one single polarization measure
ment would need 6 x 5.21 = 31.26
msec. Presumably it can be expected
that P is of the order of the time
necessary for one rotation of the phase
plate. One polarization measurement
would then last for a time of 4 x P.
Naturally the compromises described
above are fully valid in that case and
therefore a fast computer with a suffi
cient great memory is required.

Reference
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Metz, K.: 1986, Astron. Astrophys. 159, 333.
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H., Metz, K., Roth, M.: 1986, The
Messenger 46, 23.

SN 1987A (Continued)

The ESO Workshop on SN 1987A took
place on July 6-8, 1987 in Garching with
almost 200 participating scientists. It was
the first, full scale international meeting on
this exciting object and it was followed
with great interest, not only by the particip
ants, but also by the media which reported
extensively about the results. The
summary talk by S. van den Bergh is re
printed in this issue of the Messenger on
page 32.

Since the ESO meeting, SN 1987A has
continued to behave differently from most
other supernovae. From magnitude 4.5 in
early July, it has decreased to about mag
nitude 5.0 in early September; this is un
usually slow. In fact, it almost looks as if
the brightness has become nearly con
stant since mid-August.

Attempts to detect X-ray and gamma
radiation have so far been unsuccessful. It
was announced on July 14 that no signifi
cant gamma-ray emission from SN 1987 A
had been observed with the gamma spec
trometer on-board the Solar Maximum
Mission satellite (SMM) and neither the
Japanese Ginga satellite nor the Quant
instrument on the Soviet Mir station has
detected any X-ray emission. Dramatic
confirmation of the extreme weakness of
short-wave radiation of SN 1987 A came
from a rocket experiment by the Max
Planck-Institut für Extraterrestrische Phy
sik on 24 August. On this date, an X-ray

detector on a rocket launched from
Woomera in Australia was unable to regis
ter any signal in the 0.1-2 keV region,
thereby setting an upper limit at 1/6000 of
the X-ray strength of the Crab Nebula.
However, theoreticians expect that a sig
nal should be detectable during the com
ing months, as the shell of ejected material
becomes less dense and when the mate
rial collides with the surrounding interstel
lar medium.

Radio astronomers in Australia have
failed to confirm the observations of radio
emission at 22 GHz, reported from Brazil in

late June. However, the uncertainty of the
Brasilian measurements may be larger
than first thought.

Observations of SN 1987Aare therefore
still limited to the UV, visible and infrared
spectral regions. At ESO, pictures in the
light of doubly ionized oxygen were ob
tained (see page 34 in this Messenger
issue) and the other types of observations
continue. The "mystery spot" reported
earlier apparently was of transitory nature
and is no longer seen. It may have been a
light echo in a nearby cloud.

The editor (September 8, 1987)
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