
Photometry: A Possible 97-Minute Periodicity
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The editors

About the "Messenger"
We regret that this issue is somewhat delayed due to summer
holidays. The next issue will appear as planned on Deeember 1,
1978.

The Messenger is printed in approximately 2,200 eopies and
distributed to all major observatories in the world.lt is also sent
to the lAU members in the ESO countries and to many other
friends of astronomy, ineluding seienee journalists and
amateurs. We shall always be happy to review the applieation
for a free eopy from others who are interested in ESO and in
European astronomy.

Most of the authors are professional astronomers who work
in Europe and many of them deseribe their observations at the
ESO La Silla observatory. We try to bring the latests news and
to inform the readers about what is going on in astronomy now.
It is therefore unavoidable that some of the artieles have a "pre­
liminary" look and that statements therein are often expressed
with some eaution. We eertainly do not attempt to eompete
with the professional journals.

Readers, who have suggestions or would like to propose
ehanges and improvements over the present form are weleome
to write to us-the address is on the last page.

whether this variability remains present over langer time
intervals than one month. Although the present data seem
very suggestive, we fee I that still more data are required to
definitely confirm the presence of this periodicity.

What is very mysterious aboutthis pulsar is why its pulse
period is so lang. No theoretician has so far come up with a
satisfactory answer to this question.
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Figure 5: The average light curve of a possible 97-minute variation
of HO 153919 in the five channels of the Walraven system. The re­
sults were obtained from observations between orbital phases
0.44 and 0.59 when the X-ray source is in front of the Of star.
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At the same time we also studied this star photometrically.
Tagether with Ed Zuiderwijk (Amsterdam), one of us
(G.H.-H.) observed it in the uvby system with the Danish
50 cm telescape at ESO in 1975. One year later, van
Paradijs (Amsterdam) observed the star during one month
with the Walraven 5-colour photometer in South Africa. At
that time, we collected all existing photometry of this star
and plotted it in the 3A1-day orbital period. The result is
shown in figure 4. The double wave variation typical for
massive X-ray binaries is clearly visible although there is
much intrinsic scatter in the points.

In April 1978 Dr. T. Matilsky of Rutgers University and Dr.
J. Jessen of the Massachusetts Institute of Technology re­
ported the discovery of X-ray pulsations in 4U 1700-37 with
a 97-minute periodicity from observations with the SAS-C
satellite. This is the langest reported period for any X-ray
pulsar. Most other X-ray pulsars have periods between
0.7 sec. and 12 minutes. Although such lang periods may
also be produced by rotating white dwarfs, there is a variety
of reasons why these pulsars-including 4U 1700-37-are
most Iikely to be neutron stars. The main reason is the X-ray
spectrum: all the pulsating sources, including 4U 1700-37,
appear to have very hard X-ray spectra, strongly suggest­
ing that we are dealing with accreting neutron stars. Same
of the previously reported X-ray pulsars in binaries showed
optical pulses with the same period as the X-ray pulses. For
4U 1700-37 our optical photometry comprised the largest
available material, so that it was natural to use our data to
search for possible optical variability. Dr. A. Kruszewski
from Warsaw University Observatory searched for 97-min
optical pulsations in the yellow-filter photometry obtained
by van Paradijs and reported evidence for the presence of
this 97-minute variability. According to him, the variability
appears strongest ara und orbital phases 004 - 0.6 and it
disappears at X-ray eclipse time. We studied the variability
not only in the V channel but in all the five available spectral
regions of the Walraven system. The 97-minute variability
is probably present in all these channels and becomes
stronger towards the ultraviolet as is shown in figure 5.
Similar plots for other periods did not produce positive re­
sults. More observations in the Walraven 5-colour system (by
A. van Genderen) and in Hß-photometry (by H. Henrichs at
ESO) are being analysed at this moment to try to examine
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Figure 4: V-light curve of HO 153919. The symbols denote obser­
vations by the different observers, viz.:

Penny, Olowin, Penfold and Warren, 1973
de Freitas Pacheco, Steiner and Quast, 1974

-t van Genderen, 1976
van Paradijs, Hammerschlag-Hensberge and Zuiderwijk, 1978
Hammerschlag-Hensberge and Zuiderwijk, 1976.
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