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ABSTRACT

A radial velocity (RV) survey instrument, Exoplanet Tracker (ET), has been commissioned at the Kitt Peak
2.1m telescope. It is a fiber-fed, fixed-delay Michelson interferometer followed by a medium resolution volume
phase holographic spectrograph (operating at R ~ 5000) for the visual band, and is planned to be opened to
the public for RV related research in 2005. Since 2002 the measured total throughput of ET from above the
atmosphere to the detector has been improved to about 18% (or 50% for the instrument itself from the fiber
input to the detector), ~ 5 times higher than the current cross-dispersed echelle spectrometers for Doppler planet
searches. We present new preliminary results from our improved version of ET, with 600A wavelength coverage,
showing RV measurements for HD 130322 (V=8.05), a known planet-bearing star, using 15 min exposures. A
best short-term Doppler precision of 2.9ms™! has been achieved with this new instrument. We will start a pilot
planet search of around 500 V=8-9 mag. stars with the 2.1m telescope in the Spring of 2005, and a multiple
object RV feasibility study will also be conducted at the Sloan 2.5m wide field telescope in Spring 2005.
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1. INTRODUCTION

In order to obtain a clear understanding of the nature of extrasolar planets, it is necessary to have as large a
sample as possible to work with. Currently a little over 100 planetary systems are known, but to be able to draw
statistical conclusions it would be helpful to be able to increase this to thousands of planets. Achieving this on
a reasonable timescale calls for multi-object observing capability, along with the ability to probe to magnitudes
faint enough that there are sufficient numbers of stars to investigate within a single field of view.

During the annual SPIE meeting in 2003 we described and presented results from a new type of fibre-fed radial
velocity (RV) instrument, an externally dispersed fixed-delay interferometer (DFDI) known as Exoplanet Tracker
(ET).! ET is a combination of a michelson interferometer and medium resolution spectrograph, allowing high
throughput and RV precision over a small waveband. The interferometer forms sinsoidal fringes along the slit
direction of the spectra, and phase shifts in these fringes correspond directly to Doppler shifts in the underlying
spectral lines.?  Where previous RV instruments based on cross-dispersed echelles have been limited to single
object observation (since a single spectrum fills the entire detector), ET’s single-order mode of operation means
that in principle multi-object operation should be achievable. The single-object version discussed here is being
permanently installed at the KPNO 2.1m telescope, and is intended eventually to be opened for public use.

In Ref. 1 we presented a preliminary confirmation of the known planetary companion to 51 Peg,® to a precision
of 17.6ms™!, and reported a precision for 7 cas, a known RV stable star (Cochran, private communication) to
18ms~!. Later improvements in the data reduction enabled us to bring these errors down to 11.5ms™! and
7.9ms~! respectively.* The ET instrument concept and details are described in more depth in Ref. 1 along
with some of the data reduction techniques used, and underlying DFDI instrument theory is discussed in Ref. 2.
Here we present early preliminary results from recent observations using an upgraded and significantly improved
version of ET which shows substantially higher throughput.
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