FMOS: The Fibre Multi-Object Spectrograph VII
Results of PIR engineering run
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ABSTRACT

Fibre Multi-Object Spectrograph (FMOS) is the next common-use instrument of Subaru Telescope. FMOS consists of
three subsystems; the Prime focus unit for Infrared (PIR), the fibre positioning system/connector units, and the two
infrared spectrographs. The PIR was transferred to the Subaru Observatory in the spring of 2005 to check the optical
performance on the telescope. As a result of the test observation, we found that the adjustment of the optical axis
between PIR and the primary mirror was difficult with the initial design of the corrector alignment stage. Furthermore,
the optical axis of the telescope moved over a little owing to an earthquake in Hawaii Island in Oct. 2006. Therefore we
decided to modify mechanical structure of PIR, the corrector alignment stage as well as the cable wrapping system. This
modification was completed in the summer of 2007. In this proceeding, we report the mechanical structure of the new
PIR and the results of the engineering observations.
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1. INTRODUCTION

Fibre Multi-Object Spectrograph (FMOS) is one of the big instruments developed for recent large telescopes, equipping
400 fibres in a 30 arcmin diameter field of the F/2 Prime focus of 8.2m Subaru Telescope' . The Prime focus unit for
Infrared (PIR) was developed in Kyoto University until the spring of 2005'>. After transportation to the summit, we had
three engineering observations for optical check of PIR in late 2005. Although the mechanical structure damaged in the
last observation run unfortunately, we found that the improvement of the corrector alignment stage is required for the
exact adjustment of the optical axis between PIR and the primary mirror. Consequently, we refined the cable wrapping
system and the corrector alignment stage with the small shift of the optical axis of the primary mirror caused by the
earthquake taking into account. All the subsystem: the modified PIR', the fibre positioning system (called Echidna) ®?,
the fibre cables with the connectors'>"?, and the two spectrographs (called IRS1, IRS2) >'*!'| were installed in the
telescope at the end of 2007. Various tests for mechanical/optical performance were conducted through engineering
observation (Middle/End of December 2007, Jan. and May 2008), in which many stellar images were taken by the sky
camera in Echidna to determine the optical aberration of the corrector lenses. In this paper, the mechanical and optical
components of modified PIR are described in section 2, and the results of the PIR engineering run are presented in
section 3.

2. MECHANICAL STRUCTURE
2.1 PIR: Prime Focus Unit for IR

Subaru Telescope has two prime focus units and three secondary mirrors exchangeable automatically in about five hours
in the daytime. One of the two prime focus units is PIR, the front-end unit of the FMOS. PIR consists of seven parts: 1)
outer shell structure equipping the instrument rotator and the coupling part with the telescope, 2) corrector movement
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