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内容 
 FAST望远镜介绍 

 射电数据处理的流程 

 FAST数据储存需求，数据库 
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FAST波段主要可观测量  观测内容               70 MHz到3GHz 

 

 脉冲星 

 原子氢 （HI）21cm超精细结构谱线 

 

 多种原子、多种分子谱线，射电复合线， 脉泽 

 连续谱 

 行星射电辐射 
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No Band (GHz) Beams  Pol. Cryo 

Tsys(K) 

Science 

1 0.07 – 0.14 1 RCP 

LCP 

no 

1000 

High-z HI(EoR),PSR, VLBI, Lines 

2 0.14 – 0.28 1 RCP 

LCP 

no 

400 

High-z HI(EoR),PSR, VLBI, Lines 

3 0.28 – 0.56 1 or multi RCP 

LCP 

no 

150 

High-z HI(EoR),PSR, VLBI, Lines 

Space weather, Low frequency DSN 

4 0.56 – 1.02 1 or multi RCP 

LCP 

yes 

60 

High-z HI(EoR),PSR, VLBI, Lines 

Exo-planet science  

5 0.320 – 0.334 1 RCP 

LCP 

no 

200 

HI,PSR,VLBI 

Early sciences 

6 0.55 – 0.64 1 RCP 

LCP 

yes 

60 

HI,PSR,VLBI 

Early Sciences 

7 1.15 – 1.72 1  L wide RCP 

LCP 

yes 

25 

HI,PSR,VLBI,SETI,Lines 

8 1.23 – 1.53 19 Lnarrow 

multibeam 

RCP 

LCP 

yes 

25 

HI and PSR survey, Transients 

9 2.00 – 3.00 1 RCP/

LCP 

yes 

25 

PTA, DSN, VLBI, SETI 

9 sets of FAST receivers NAOC - JBO 
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FAST的科学前沿课题  
1. 宇宙起源: 在低频射电波段对物质和能量进行精
确测量, 检验暗物质模型 

2. 星系演化和恒星形成 : 研究星系中星际介质和恒
星形成区的物理／化学过程  

3. 脉冲星及引力波: 致密天体的状态，引力波探测
，脉冲星时与导航 

4. 地外行星及文明搜索 

5. 联网VLBI: 提高VLBI灵敏度一个量级，高精度
成像 



 FAST all-sky HI survey 
 Using a 19 beam L-band receiver to map 2.3π sterradians 

FAST sky at 40 sec per beam, doable in 1-2 yrs. 
 Expect about 1 million detections (Duffy et al. 2008) 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.   

 



Survey strategy 

 ALFA beam size: 3.3’x3.8’ 
 “Almost” fixed azimuth drift mode 
 First pass beams spaced by 14.6’ 
 2nd pass offset from the 1st to give 1.05’ sampling 
 Highly efficient: 99% “open shutter” time 

 
 

spring sky fall 
sky 

fall 
sky 

Galactic plane 



FAST科学数据处理子系统 



ALFALFA 进展 2012－05 
 779 observing runs, 4300 hours, most remotely 

 ~20,000 good detections in 50% of final area 

 

 

 

 

 

 Will complete in fall 2012 

 Follow up pointed observations with LBW 
 Dark galaxies, OHM candidates, etc. 

Fall sky Spring sky 



谱线数据处理系统 
 美国康乃尔大学ALFALFA星系巡天数据处理系统 

 3万个星系 
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Source  maps 

synthesized 

with the scans 

in the above 

shown figures:  

with  RFI (top 

left) and after 

RFI mitigation 

(bottom right) 





Upper panel: TPD data corresponding to the are aorund the second and the third pulses,  

integration time = 1.25 x 10^(-6)s.  

Lower panel: cusum calculated with samples od the data in the upper panel. 







科学数据存储系统设计 
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Data archive system 



排序优化 

XML 

MSB 用户项目
管理系统 

 

接口 
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天文数据整合处理 
   

脉冲星数据    

 

谱线数据：３D  data cube,  数据结构， 大图像处
理， 重构 （FFT 卷积 相关等） 

 

平行计算能力 

 

   





宇宙的大尺度结构 

(Springel et al. 2005, Nature) 



宇宙邻近速度场分布 
   Courtois et al. 2013 



ALMA and JCMT, 
 亚毫米波望远镜 



澳大利亚ASKAP (36x12m)—600PB 
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