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Quick Bird Fly Oct. 6, 2005
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Structure of active reflector
 500m girder built around hills supported by
 50 pillars
 Backup consists of ~7000 steel strands
 actuated by ~2300 down tied cables driven by
 winches anchored into ground
 Errors 5.0 mm r.m.s in total

地锚背架结构 主索网

周边支承结构下拉索 索节点
主索网
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2. General Technical Specification

Spherical reflector：Radius～300m, Aperture～500m, Opening 

angle 110~120°

Illuminated aperture：Dill=300m

Focal ratio：f/D =0.467 

Sky coverage：zenith angle 40°(up to 60°with efficiency 

loss) tracking hours 0~6h

Frequency：70M ~ 3 GHz（up to 8GHz in future upgrading）

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

Resolution (L-Band) ：2.9′

Multi-beam (L-Band) ：19 beam 

Slewing：<10min

Pointing accuracy：8″
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Sky 
coverage
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Opening angle - sky 
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In layout 
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L-band Multi-beam receivers and its prototyping



OP

用户支持系统

（科学部-观测需求）
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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
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FAST sciences

• Neutral Hydrogen line (HI) survey

• Pulsar research

• VLBI network

• Molecular line study (including

recombination lines, masers)

• Search for Extraterrestrial Intelligence

(SETI)
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HI studies with FAST

• Extent of HI Disk - truncation

• Extended rotation curve to extreme large distance

• Cold Dark Matter Satellite (ΛCDM)

• HI Mass Function

• Voids

• Surveying Milky Way (FV, Magellanic Stream … )

• HI gas in high redshift galaxies

• HI gas in galaxy clusters and groups

• High z OH megamaser





Pulsar data analysis tools

图：
P

D

A

工
作
界
面。



 Based on Arecibo ALFALFA survey





FITS to IDL

格式转换

Flux 
Measurement

流量定标

Data Cube 
Visualization

3D signal 
extraction

Data cube 
gridding

2D signal 
extraction

信号提取

Bandpass
Calibration 

带通校准

标记
RFI

Baseline 
Flatfield

ALFALFA Data 

Processing Pipeline
与观测结束同时完成

一个月内完成

2~3星期
内完成

9个月内完成

12个月内完成

Step1

Step2

Step3







 Using a 19 beam L-band receiver to map the  FAST 
sky at 20- 40 sec per beam, doable in 1-2 yrs.
◦ Expect about 1 million detections (Duffy et al. 2008, 2012) 

with MHI< 1011 M

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
◦ 15000+ detections 

in 40% of final area

◦ 70% are new 
detections

HIPASS completeness limit
HIPASS  detection limit

HIPASS bandwidth edge

FAA 
radar

.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



Tully & Fisher 1977

Tully-Fisher 关系定星系距离及本速度场（Peculiar Velocity

Accurate HI + 
photometry



Width 5-10h-1 Mpc

Redshift depth:  250-500 
km/s

Distance: 5000 km/s

 TF-relation to derive the 
peculiar velocity field of PPS

 Find loose groups, and the 
clustering effect  

 Properties of Galaxies in 
Cluster and field galaxies 

 Comparing with numerical 
simulation to predict FAST 
survey results









 Gas accreting  onto galaxies

 Tracing pass interactions

 Mapping the cosmic web

 Gas in void 

 Gas in groups and clusters,                               
e.g. tails, filaments etc.



assume dv=30 km/s, S/N =10





Ibata and Lewis (2008) Sciences 319, 50



 Data products
◦ Level 0 and level 1, currently FITS

◦ Level 2 and higher need to be developed by science 
teams

◦ Multi-dimentional data cubes, more than catalogs

◦ Time domain data, e.g. pulsar 

◦ Requirements similar to SKA1 and pathfinders

 VO tools
◦ Datalink, crossmatch,  link to theoretical models

◦ Visualization , footprints 

◦ Use China-VO tools for data access


