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Introduction: In the past decade, we have gone
from knowing no planets outside our solar system to
knowing about 200 planets, and the number grows
with every passing year. Most of these planets were
discovered by measuring Doppler shifts ("wobble") in
the spectra of the star the planet is orbiting. The vast
majority of these planets are gas giant planets much
like Jupiter. If a planet were found in an open cluster (a
young dense collection of stars in the galactic disk
sharing the same formation date), it would be useful in
determining how ice giant planets form, whether it is
through core accretion or disk instability (given that
open clusters have an age limit of 1 Gyr).

Methods: We used a different technique
known as the transit technique, where we measure the
change in the amount of light from the star over time.
With this technique, we looked at HD 209458b as a
control, as it has a known planet. Then we looked at
the M34 Open Cluster (figure 1). We found no planets
around any star in M34. We could attribute this to bad
luck on our part, but other transit searches in open
clusters have also come up empty-handed. Maybe
nature is trying to tell us something [1].

In the words of C. H. S. Lacy: "The Observa-
tions were done from Kimpel Observatory which con-
sists of a Meade 10 inch (0.25 m) f/6.3 LX-200 tele-
scope with a Santa Barbara Instruments Group ST8
CCD camera (binned 2 X 2 to produce 765 X 510 pixel
images with 2".3 square pixels) inside a Technical In-
novations Robo-Dome and is controlled automatically
by an Apple Macintosh G4 computer. The observatory
is located on top of Kimpel Hall on the Fayetteville
campus, with the control room directly beneath the
observatory inside the building....exposures through a
Bessel V filter (2.0 mm of GG 495 and 3.0 mm of BG
39) were read out and downloaded by ImageGrabber
(camera control software written by J. A. Sabby) to the
control computer....The images were analyzed by a
virtual measuring engine application written by C. H.
S. Lacy that automatically located the variable, com-
parison, and check stars in the image, measured their
brightnesses, subtracted the corresponding sky bright-
ness, and corrected for the differences in air mass be-
tween the stars" [2]. Final analysis was done using
Microsoft Excel.

Observations: HD 209458 served as a control
because of the simple fact that it does have a transiting
planet [3]. Using the star Tycho2 1688-1903-1 as a
check star, and the stars Tycho2 1688-1864-1 and
BDM+18 4914 as comparisons we took 422 V-band
observations during four viewing campaigns. We set
up a priori and a posteriori magnitude limits, which
gave us a way of testing if any variation in the magni-
tudes would show a significant change in the amount

of light received from the star (figure 2). We have
shown that the above statistical analysis can provide us
with useful information from sampled data to show us
that HD 209458 does indeed have a transiting planet
orbiting it (figure 3). We can then apply this informa-
tion to analysis of the M34 open cluster.

After the reduction of 906 V-band observations
of 67 stars using one comparison and four check stars
each in the region of the M34 cluster over a total of 16
hours and 15 minutes of time spread over 14 days in
the space of one year and nine days of observations,
with a 9.3% chance of detecting a planet like
HD209458b, only two showed any sort of variation,
both of which did not fit the profile of a transiting
planet. The first was in the region containing the stars
HD 16679 and Cl*NGC 1039 JP 217 (figure 4). HD
16679 turned out to be a B9V type star [4] so the tran-
sit-like signal probably indicates that it is a "blue
straggler" type binary with a grazing transit. The sec-
ond was the region of space containing Cl*NGC 1039
JP 259 and 257 (figure 5). But one of these two stars
has the fingerprint of an eclipsing binary.

Conclusions: We conclude that we did not
detect Pegasi or "Hot Jupiter" type planets in M34 of
size greater than 1.76 ± 0.53 Rjup and may indicate an
absence of Jovian planets of any kind. Similarly, other
transit searches have failed to find anything conclusive
[5]. A major radial velocity study of the Hyades Open
Cluster has also failed to find any planets [6]. If it
were just lack of transit signals, one could attribute this
to bad luck, but with a radial velocity search also
coming up null, this could be something nature is
wanting to tell us. We know for sure that at least one
globular cluster of 100,000 stars (47 Tuc) has no plan-
ets, which may be due to the very high density of stars
in the cluster [7]. The density of stars in an open clus-
ter might still be too high for planetary system forma-
tion with planets getting eaten or thrown out of system
[8]. Since the only planets that have been conclusively
found in clusters are free-floating [9], this lends cre-
dence to this hypothesis. If the density of stars is too
high even in an open cluster, then maybe a looser
structure may be more favorable. In this case, an asso-
ciation may be a likely candidate since gravitational
perturbations are much smaller than in a galactic clus-
ter.
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Figure 1. A picture of M34 taken from Kimpel Obser-
vatory.

Figure 2. Time averaged but unphased data from
HD209458b. Each time bin represents 15 minutes of
time in this figure and all subsequent ones. The inner
two lines are our a priori limits and the outer ones are
our a posteriori limits.

Figure 3. Time averaged and (orbitally) phased data
from HD209458b. This shows that our data falls in the
region of interest between the a priori and a posteriori
limits.

Figure 4. Time averaged data from the stars HD 16679
and Cl*NGC 1039 JP 217. The change in magnitude
indicates a transit like signal, but HD 16679 is a B9V
star and the blocked area would be 4.5 Solar radii.

Figure 5. Time averaged data from the stars Cl*NGC
1039 JP 259 and 257. This has the finger print of a
standard eclipsing binary.
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