Z-SPEC: ABROADBAND MILLIMETER-WAVE SPECTROMETER
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Z-Spec is a broadband millimeter-wave spectrometer thddsggned to serve
two purposes: first, to measure redshifts of extremely laonn dusty, high-redshift
galaxies (submillimeter galaxies)to probe the cosmiconysof star formation and
super-massive black hole growth and second to demonsti@mpact waveguide-
coupled diffraction grating technology for future spaaeHe far infrared platforms.
Z-Spec has an instantaneous band from 0.97 mm (310 GHz)4a1in®(195 GHz),
matched to the 1 mm atmospheric transmission window. Thesponding spectral
resolution range is 250 to 400, respectively. For the rédsdmgel < z < 3,
two to four CO lines will be present in the band, enabling ubguwous redshift
determinations. At higher redshifts, lines of [CII], [NI&nd [OI] will fall within the
bandpass. The broad, instantaneous bandwidth will enabldtaneous calibration
of all the spectral lines, eliminating a source of uncetiain line fluxes.

Z-Specs spectral resolution is achieved with a compactewade-coupled
Rowland diffraction grating with dimensions of 62 cm by 48 b;n3.3 cm; it is a
compromise between maximum desirable resolution (800dolve lines of galax-
ies) and a realistic cryogenic volume. The feedhorn-fedirggas comprised of a
parallel-plate waveguide coupled to tapered rectangutaeguides that terminate at
an array of 160 bolometers. Simulations of the electromiégypeopagation in the
parallel-plate waveguide, the tapered waveguides, anaddhpling between them
were used to optimize the resolution and end-to-end optiti@iency, two challeng-
ing aspects of the system. The expected millimeter-wavkdsaand led to bolome-

ter design NEPs of x 10~ W Hz~!/2, which necessitated a 50 mK base temper-

ature. This is achieved with an adiabatic demagnetizatdiigerator backed by a
“HePHe sorption refrigerator. The grating, which we have dubdMedFIRS (Waveg-
uide Far-Infrared Spectrometer), serves as a proof-ofequnfor future far-infrared
space platforms, including the 3.5-meter Japanese sat8HICA and SAFIR.

We had an engineering run at the Caltech Submillimeter @basmy in June
of 2005 and obtained spectra of a few evolved stars and thedws infrared galaxy
NGC 6240. Ultimately, we would like to observe with Z-Spediea IRAM 30-meter
telescope and the 50-meter LMT.
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