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Abstract—The Atacama Large Millimeter Array (ALMA) is the largest radio astronomical array ever constructed. Every one of its constituent antennas will cover the spectroscopic window allowed by the atmospheric transmission at the construction site with ten different bands. Despite being declared as a high scientific priority by the ALMA Scientific Advisory Committee, band 1 (31.3 ( 45 GHz) was not selected for construction during the initial phase of the project. However, Universidad de Chile has recently started a program for the construction of a prototype receiver for band 1 of ALMA.
In this paper we present the design of the proposed receiver and the results of the electromagnetic modeling of several of its parts. The incoming signal is brought to an optimized spline-profile corrugated horn via a lens. The first results with the optimized horn demonstrate an improved performance with respect to the traditional conical corrugated horn. After the horn, the signal is divided in its linear polarization components using an orthomode transducer (OMT). We have scaled the OMT introduced by Asayama for band 4. Each polarization branch is first amplified and then down-converted independently. For amplification, we will use high electron mobility transistors (HEMT). In a first stage, we plan to test commercial chips that will be integrated at our laboratories. The design of the packaging is also presented. Given the frequency coverage of this band and the availability of the LO signal, an upper sideband mixing scheme has been selected. A high pass-band filter that cancels out the lower sideband is, therefore, needed. We have designed a multiple stage waveguide filter with a cut-off frequency of 30 GHz and a rejection of the image signal better than 20dB. Finally, the down-conversion and amplification of the intermediate signal is planned to be done with commercial components.  We will also present a description of the new facilities that are being built at Universidad de Chile.
