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Abstract. We review the current status and future prospects of the 
PLANET collaboration, an international team of astronomers perform
ing high-precision photometric monitoring of microlensing events. Our 
photometric precision and sampling is characterised and the suitability 
of the database for variable star studies is discussed. Preliminary results 
on K-giant stability are presented. 

1. Overview of P L A N E T 

PLANET (Probing Lensing Anomalies NETwork) was conceived in early 1995 to 
monitor intensively transitory microlensing events discovered by the microlens
ing survey groups. Since that time we have undertaken CCD photometry of 
these events using a network of telescopes, which currently include the 1-m tele
scope at the South African Astronomical Observatory, the Yale 1-m telescope 
at CTIO in Chile, the 1-m telescope in Hobart, Tasmania and the 0.6-m tele
scope at the Perth Observatory in Western Australia. Weather permitting, we 
can obtain nearly 24-hr continuous coverage of fields towards the Galactic Bulge 
during the Southern Hemisphere winter. 

Recent results from PLANET have included prediction and observation of 
a second caustic crossing in MACHO 98-SMC-l from which we inferred that 
the lens is most likely located in the SMC and not in the Galactic halo (Albrow 
et al. 1999a; Afonso et al. 1999); the first ever measurement of limb-darkening by 
microlensing (Albrow et al. 1999b); and the first limits on planetary companions 
to a Galactic bulge star (Gaudi et al. 1998; Albrow et al. 1999c). 
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Figure 1. Detectability of variable stars in different fields from Yale 
1-m I band observations in 1998. 

2. Characterisation of PLANET Photometry 

PLANET is not a microlensing survey team. We react to microlensing alerts 
issued by the major surveys (OGLE, MACHO and EROS). Consequently, the 
fields we observe and our temporal sampling is governed by the nature of the 
microlensing events, not by any structured programme to observe variable stars. 
Currently most of our observation are in IQ with additional Vj observations. 
The majority of our target fields are towards the Galactic Bulge. In principle, 
our photometry is performed in near-real-time at the telescope using DoPhot 
(Schechter, Mateo, & Saha 1993) in fixed position mode. 

PLANET observations for 1998 are summarised in Table 1. The SAAO and 
CTIO data have a photometric error reported by DoPhot of a few percent at / = 
18 and V — 20. Our fields tend to be crowded - this is the primary factor limiting 
our photometric accuracy. Currently, the data from different sites are analysed 
separately; cross-referencing and calibration for individual fields between sites 
is in progress. 

Table 1. PLANET observing statistics for 1998 

SAAO 
CTIO 
Tasmania 
Perth 

/ frames 

2988 
1097 
631 
299 

V frames 

686 
747 
123 
55 

Fields 

41 
17 
11 
16 

5015 1611 
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Figure 2. An example of a semiregular star identified as a variable in 
both the / and V bands. The / band full amplitude is only ~40 mmag. 
The V band full amplitude is ~0.1 mag but the magnitude is faint due 
to heavy interstellar and/or circumstellar reddening. 

3. Periodic Variable Stars 

All fields are searched for variable stars using the AoV method (Schwarzenberg-
Czerny 1989). As shown in Fig. 1, the majority of fields are undersampled. An 
example of our sensitivity to variable stars is shown in Fig. 2 where a semiregular 
variable is detected in both / and V with full amplitudes of 0.04 mag at / = 14 
and 0.1 mag at V = 1 8 . 

The period-amplitude distribution of variables found in the Yale 1-m data 
from 1998 is shown in Fig. 3. At the short period end of the distribution the 
majority are RR Lyrae stars, while at longer periods (which are often not well 
defined by our data) we find many long period and semiregular variables, usually 
heavily reddened. 

Fig. 4 shows the location of the variables detected in the colour-magnitude 
diagram for one field. Long period and semiregular variables predominate, but 
there are a number of variables around the red clump, some of which may be 
rotating ellipsoidal or spotted stars. 
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Figure 3. Period-amplitude distribution of the variable stars found 
in the Yale 1-m fields in 1998. 
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Figure 4. Colour-magnitude diagram of the best-sampled Yale 
1-m field in 1998 showing the locations of the periodic variable stars 
detected. 
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4. Stability of K Giants 

We have recently begun an investigation into the photometric stability of red 
giant stars in the Bulge. Recent investigations have suggested that a fraction 
of K giant stars are pulsationally unstable at about the 10 mmag level in V 
(Edmonds & Gilliland 1996; Henry et al. 1999). Aside from pulsational studies, 
this is important because microlensed sources are commonly red giants and 
any intrinsic photometric variability could be misidentified as small deviations 
induced by lens or source binarity. For example, a (somewhat controversial) 
apparent deviation of ~ 2% in the event MACHO 98-BLG-035 has recently 
been suggested to be due to a low-mass planetary companion (Rhie et al. 1999). 

From our best-sampled Yale 1-m field from 1998, we have selected those 
stars in and around the red clump that have at least 20 measurements in both 
the / and V bands with seeing better than 2.5" and formal DoPhot uncertainty 
less than 15 mmag. Empirical seeing corrections were made by fitting low-order 
polynomials to the photometry as a function of seeing for each of the 205 stars in 
the sample. The standard deviations of the photometric magnitudes are plotted 
in Fig. 5. No periodicity was found for these stars. Clump giants thus appear 
to be photometrically stable to the 4% level or less, but the correlation between 
the / and V photometry (despite its not being simultaneous) suggests that a 
subset of these giants may be variable at a few percent level. 

Figure 5. Photometric stability in / and V bands of red clump stars 
from the best-sampled Yale 1-m field from 1998. 

5. Future Plans 

Two major changes that will affect our future research are in the areas of photo
metric reduction and filters. Currently we are experimenting with reducing our 
data using the image subtraction package ISIS2 (Alard 1999). There are indica
tions that this will reduce both random and systematic errors in our photometry. 
We are also beginning to use new cameras at CTIO and SAAO which have a 
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dichroic beam-splitter and can image simultaneously in the optical and infrared. 
From 2000, most of our photometry from these sites will include simultaneous 
near-IR photometry, most likely in the H band. 
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Discussion 

Piotr Popowski: What is PLANET going to do when MACHO goes off-line and 
they miss most of their alerts? 

Michael Albrow: Currently about half the events we follow are alerted by 
MACHO, and the other half by OGLE. Next year there will be no MACHO 
alerts, but OGLE expect that their alert rate will increase by a factor of four 
when their new camera is installed. 
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