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THE FIVE-HUNDRED-METER APERTURE SPHERICAL RADIO TELESCOPE (FAST) PROJECT

Nan, RD; Li, D; {...J; Qian, L
Jun 2011 | INTERNATIONAL JOURNAL OF MODERN PHYSICS D 20 (6) , pp.989-1024

Five-hundred-meter Aperture Spherical radio Telescope (FAST) is a Chinese mega-science project to build the largest single dish radio telescope in the
world. Its innovative engineering concept and design pave a new road to realize a huge single dish in the most effective way. FAST also represents Chinese
contribution in the international efforts to build the square kilometer array (SKA). Being .. BTEE
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We have developed a semi-empirical simulation of the extragalactic radio continuum sky suitable for aiding the design of next generation radio
interferometers such as the Square Kilometre Array (SKA|. The emphasis is on modelling the large-scale cosmological distribution of radio sources rather
than the internal structure of individual galaxies. Here we provide a description of the simulation t ETEE
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THE FIVE-HUNDRED-METER APERTURE SPHERICAL RADIO TELESCOPE (FAST) PROJECT

{E&: Nan, RD (Nan, Rendong) [11,12] 3 Li, D (Li, Di) (11,131 3 Jin, CJ (Jin, Chengjin) [1] s Wang, OM (Wang, Qiming) [1] ; Zhu, LC (Zhu, Lichun) 1l e e pll]l.
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DOI: 10.1142/S0218271811019335

HERHTIE: JUN 2011

&#&sl: 2011-06-18

SCERERY: Review

u- MBSk
Five-hundred-meter Aperture Spherical radio Telescope (FAST) is a Chinese mega-science project to build the largest single dish radio telescope in th T
engineering concept and design pave a new road to realize a huge single dish in the most effective way. FAST also represents Chinese contribution in the internationa
build the square kilometer array (SKA). Being the most sensitive single dish radio telescope, FAST will enable astronomers to jump-start many science geals, such as surveying the
neutral hydrogen in the Milky Way and other galaxies, detecting faint pulsars, looking for the first shining stars, hearing the possible signals from other civilizations, etc.

The idea of sitting a large spherical dish in a karst depression is rooted in Arecibo telescope. FAST is an Arecibo-type antenna with three outstanding aspects: the karst depression
used as the site, which is large to host the 500-meter telescope and deep to allow a zenith angle of 40 degrees; the active main reflector correcting for spherical aberration on the
ground to achieve a full polarization and a wide band without involving complex feed systems; and the light-weight feed cabin driven by cables and servomechanism plus a parallel
robot as a secondary adjustable system to mowe with high precision. The feasibility studies for FAST have been carried out for 14 years, supported by Chinese and world
astronomical communities. Funding for FAST has been approved by the Mational Development and Reform Commission in July of 2007 with a capital budget similar to 700 million
RMB. The project time is 5.5 years from the commencement of work in March of 2011 and the first light is expected to be in 2016.

This review intends to introduce the project of FAST with emphasis on the recent progress since 2006. In this paper, the subsystems of FAST are described in modest details followed
by discussions of the fundamental science goals and examples of early science projects.

Kigia)
TES=344HA): Radio telescope; active main reflector; HI 21cm line; pulsar
Keywords Plus: GALACTIC PLAME SURVEY; ALPHA SURVEY; REFLECTOR; GALAXIES; EMISSION; DESIGN; CLOUDS
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Abstract

Probing the Universe with atomic hydrogen 21 em emission is a fascinating and challenging
work in astronomy. Radio telescopes play a vital role in detecting and imaging these faint
signals. Powerful radio telescopes are complex to construct and operate. We have built a
simple, low-cost 21 cm radio telescope primarily for educational training purposes. The design
uses a custom horn antenna, ready-to-use radio-frequency components, and a software-
defined radio module. The telescope operates efficiently from a rooftop in a city environment.
Using this telescope, we have conducted observations and successfully detected the 21 cm line
emissions from the different directions of our galactic plane. Based on the Doppler-shift
observed in these measurements, we have successfully derived the Galactic rotation velocity
(rotation curve) in those directions. The paper presents the details of the telescope

construction, 21 em observation, and the Galactic rotation curve derivation.

Introduction

The first-ever detection of neutral hydrogen (HI) from space created a new interest in radio
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Abstract

Surface segmentation design is a conceptual problem in the structural design of large radio
telescope antennas. Before performing surface segmentation optimization, a weighting level
set topology optimization method is proposed for the antenna backup supporting structure
from the viewpoint of continuum topology optimization. With the help of weighting level set
topology optimization, a clear and compact backup supporting structure is acquired. Taking
the optimized topology hackup supporting structure as the design basis, a surface
segmentation optimization scheme is presented and extended to the full aperture. By
employing this method in the conceptual surface segmentation design of two large radio

telescope antenna applications, the effectiveness of this method is easily fllustrated.

Introduction

Due to the advantages of high gain, high working frequency, and low cost, large radio

telescope antennas are widely utilized in radio astronomy applications (Chahat et al. 2020;
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