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Quick Bird Fly Oct. 6, 2005
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Structure of active reflector
Â500m girder built around hills supported by
Â50 pillars
ÂBackup consists of ~7000 steel strands
Âactuated by ~2300 down tied cables driven by
Âwinches anchored into ground
ÂErrors 5.0 mm r.m.s in total
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2. General Technical Specification

Spherical reflector̔Radius͘300m, Aperture͘500m, Opening 

angle 110~120£

Illuminated aperture̔Dill=300m

Focal ratio̔f/D =0.467 

Sky coverage̔zenith angle 40£(up to 60£with efficiency 

loss) tracking hours 0~6h

Frequency̔70M ~ 3 GHẑup to 8GHz in future upgrading̃

Sensitivity (L-Band) ̔A/T~2000, T~20 K

Resolution (L-Band) ̔2.9ǋ

Multi-beam (L-Band) ̔19 beam 

Slewing̔<10min

Pointing accuracy̔8ǌ
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Sky 
coverage

ZA 30 deg

ZA 40 deg

ZA 60 deg

FAST Zenith

Sky coverage 

FAST vs. Arecibo

ZA 56 deg

Opening angle - sky 

coverage
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In layout 
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L-band Multi-beam receivers and its prototyping
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ASIAA 5Gsps ADC
demux 8

4k Pulsar spectrometer

256 channels
Channelizer

2 pols RF

Digital Down Converter

x8 Fixed8_7

Disk array

ROACH2 PC Server

10GbE x 1

10GbE x 4

10GbE x 1

6Gb SAS x 4

~500MB/s

~4GB/s

~60MB/s

2GB/s max

ADC direct dump

OR
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FAST sciences

ÅNeutral Hydrogen line (HI) survey

ÅPulsar research

ÅVLBI network

ÅMolecular line study (including

recombination lines, masers)

ÅSearch for Extraterrestrial Intelligence

(SETI)
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HI studies with FAST

ωExtentof HIDisk- truncation

ωExtendedrotation curveto extremelargedistance

ωColdDarkMatter Satellite(ɽCDM)

ωHIMassFunction

ωVoids

ωSurveyingMilky Way(FV,MagellanicStreamΧ)

ωHIgasin high redshift galaxies

ωHIgasin galaxyclustersandgroups

ωHighzOHmegamaser





Pulsar data analysis tools
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}Based on Arecibo ALFALFA survey
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}Using a 19 beam L - band receiver to map the  FAST 
sky at 20 - 40 sec per beam, doable in 1 - 2 yrs.
ƁExpect about 1 million detections (Duffy et al. 2008, 2012) 

with M HI< 10 11 M
¼

out to z ~ 0.15 in a range of 
environments including  Coma, Hydra, Ursa Major, Persues -
Pisces supercluster plus neighboring voids.  



}Census of HI in the 
Local Universe over 
cosmologically 
significant volume
Ɓ15000+ detections 

in 40% of final area

Ɓ70% are new 
detections

HIPASS completeness limit
HIPASS  detection limit

HIPASS bandwidth edge

FAA 
radar

a.40 sample
Haynes+2011
AJ 142, 170

FAA 
harmonic

Virgo



}Above 

}M*~ 5 x 
10^8 M

}HI mass 
scales with 
stellar mass 

}for SF 
galaxies 

(Credit Martha Haynes)







Carl Heiles 2015



n = N(HI ) / d

HISA: HI self-absorption

53 clouds











Image Credit:  O. Lahav


