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1. Extended Abstract  

 
The Atacama Large Millimeter/submillimeter Array (ALMA) is an international partnership between astronomical 

organizations in Europe, North America, and East Asia, in collaboration with the Republic of Chile [1]. ALMA consists of a 

main array (fifty 12 m antennas) and of the Atacama Compact Array (ACA), also known as the Morita Array (four 12 m 

antennas and twelve 7 m antennas). ALMA array operation site (AOS) is located on the Chajnantor plain of the Chilean 

Andes in the District of San Pedro de Atacama, 5000 meters above sea level. The ALMA Front End is the first element in a 

complex chain of signal processing and contains the analog part of the receivers [2]. The ALMA Front End will cover all the 

available atmospheric frequency windows between 35 GHz and 950 GHz in 10 bands with HEMT or Superconductor-

Insulator-Superconductor (SIS) mixers. Different designs of optics, mixers, and side-band separation schemes have been 

adopted for each band, using state-of-the-art technology available for each frequency range. The Front End is designed with 

“band cartridge” concept, which enables replacement of a faulty band cartridge or installation of additional bands later. The 

ALMA construction project initially defined seven bands: Band 3, 4, 6, 7, 8, 9 and 10 as high priority. The corresponding 

receivers were developed and built by different groups within the ALMA Project. The Front End was installed on the antenna 

and commissioned with engineering and astronomical verification procedures in single dish mode, followed by a full end-to-

end spectroscopic system checkout to test band-pass stability, baseline quality, to check for internally generated RFI, and the 

overall tuning performance [3]. 

 

ALMA has already produced many impressive and scientifically compelling results as the largest mm/submm interferometer 

in the world. However, ALMA still has some scientific weak points, mainly due to limited FOV, bandwidth, and spatial 

resolution. For ALMA will continue to lead astronomical research through the 2020-2030 decade and beyond, continuing 

technical upgrades and developments are essential.  

 

We present an overview of the ALMA Front End system, including the on-telescope performance achieved in operations, and 

also introduce ongoing ALMA development programs and upgrade studies. 
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