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Danielle Futselaar

Lorimer et al. (2007)



Pulsar



HI

Ching et al. (2022; Nature)
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Commensal Radio  
Astronomy FAST Survey

ҁ1 Anchor Grids 
Anchor points: 5cm+0.5" 
Baseline: 1mm 
Time accuracy: 10ms 

�2 Feed Cabin 
Supporting tower: 2cm 
Cabin Initial Position: 2mm 
Cabin dynamic measurement: 3mm 
Cabin dynamic control: 10mm 
Frequency: 5Hz 

�3 Primary Panels 
Actuator anchor point: 2cm 
Cable mesh system anchor point: 2cm 
Panel connecting nodes: 1.5mm 
Nodes dynamic measure and control: 2mm 
Frequency: 0.0017Hz
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SDSS galaxies in a single CRAFTS pass

RFI 
mask

RFI 
mask

z = 0.011 

z = 0.053 

• CRAFTS can cover Dec > +36o as well as z > 0.06 galaxies, which could not be covered by ALFALFA.  

• A preliminary CRAFTS data processing shows that a single 5-hour driftscan could detect tens of SDSS 

galaxies with optical spectra. Here are a few examples from a stripe with Dec ~ +55o :

z = 0.08

z = 0.07



HI absorption

Velocity [km/s]

WSRT 4hrs (Gereb+2014)

FAST in 30min 

Zheng et al. (2020)



Spectral data
• hdu[1].columns 
    name = 'OBSNUM'; format = '1K'
    name = 'SCAN'; format = '1K'
    name = 'OBSTYPE'; format = '16A'
    name = 'QUALITY'; format = '1L'
    name = 'UTOBS'; format = '1D'
    name = 'DATE-OBS'; format = '24A'
    name = 'OBJ_RA'; format = '1D'
    name = 'OBJ_DEC'; format = '1D'
    name = 'OFF_RA'; format = '1D'
    name = 'OFF_DEC'; format = '1D'
    name = 'TSYS'; format = '1D'
    name = 'EXPOSURE'; format = '1D'
    name = 'NCHAN'; format = '1K'
    name = 'FREQ'; format = '1D'
    name = 'CHAN_BW'; format = '1D'
    name = 'BEAM_EFF'; format = '1D'
    name = 'PRESSURE'; format = '1D'
    name = 'TAMBIENT'; format = '1D'
    name = 'WINDSPD'; format = '1D'
    name = 'WINDDIR'; format = '1D'
    name = 'DATA'; format = '262144E'; dim = '(4,65536)'

MJD

(2048, 65536, 4)



PSR data
• hdu[0].header 
SIMPLE  =                    T / file does conform to FITS standard             
BITPIX  =                    8 / number of bits per data pixel                  
NAXIS   =                    0 / number of data axes                            
EXTEND  =                    T / FITS dataset may contain extensions            
COMMENT   FITS (Flexible Image Transport System) format is defined in 'Astronomy
COMMENT   and Astrophysics', volume 376, page 359; bibcode: 2001A&A...376..359H 
HDRVER  = '3.4     '           / Header version                                 
FITSTYPE= 'PSRFITS '           / FITS definition for pulsar data files          
DATE    = '2021-12-06T13:37:50' / File creation date (YYYY-MM-DDThh:mm:ss UTC)  
OBSERVER= 'Somebody'           / Observer name(s)                               
PROJID  = 'my project'         / Project name                                   
TELESCOP= 'FAST    '           / Telescope name                                 
ANT_X   =                    0 / [m] Antenna ITRF X-coordinate (D)              
ANT_Y   =                    0 / [m] Antenna ITRF Y-coordinate (D)              
ANT_Z   =                    0 / [m] Antenna ITRF Z-coordinate (D)              
FRONTEND= '19BEAM  '           / Rx and feed ID                                 
IBEAM   = '6       '           / Beam ID for multibeam systems                  
NRCVR   =                    2 / Number of receiver polarisation channels       
FD_POLN = 'LIN     '           / LIN or CIRC                                    
FD_HAND =                    1 / +/- 1. +1 is LIN:A=X,B=Y, CIRC:A=L,B=R (I)     
FD_SANG =                   0. / [deg] FA of E vect for equal sig in A&B (E)    
FD_XYPH =                   0. / [deg] Phase of A^* B for injected cal (E)      
BACKEND = 'MB4K    '           / Backend ID                                     
BECONFIG= 'N/A     '           / Backend configuration file name                
BE_PHASE=                    1 / 0/+1/-1 BE cross-phase:0 unknown,+/-1 std/rev  
BE_DCC  =                    0 / 0/1 BE downconversion conjugation corrected    
BE_DELAY=                   0. / [s] Backend propn delay from digitiser input   
TCYCLE  =                   0. / [s] On-line cycle time (D)                     
 

OBS_MODE= 'SEARCH  '           / (PSR, CAL, SEARCH)                             
DATE-OBS= '2021-12-06T12:48:14.477' / Date of observation (YYYY-MM-DDThh:mm:ss U
OBSFREQ =                1250. / [MHz] Centre frequency for observation         
OBSBW   =                 500. / [MHz] Bandwidth for observation                
OBSNCHAN=                 4096 / Number of frequency channels (original)        
CHAN_DM =                   0. / DM used to de-disperse each channel (pc/cm^3)  
PNT_ID  = '0       '           / Name or ID for pointing ctr (multibeam feeds)  
SRC_NAME= 'J2000-1234'         / Source or scan ID                              
COORD_MD= 'J2000   '           / Coordinate mode (J2000, GAL, ECLIP, etc.)      
EQUINOX =                2000. / Equinox of coords (e.g. 2000.0)                
RA      = '12:34:56.7890'      / Right ascension (hh:mm:ss.ssss)                
DEC     = '-12:34:56.7890'     / Declination (-dd:mm:ss.sss)                    
BMAJ    =                   0. / [deg] Beam major axis length                   
BMIN    =                   0. / [deg] Beam minor axis length                   
BPA     =                   0. / [deg] Beam position angle                      
STT_CRD1= '12:34:56.7890'      / Start coord 1 (hh:mm:ss.sss or ddd.ddd)        
STT_CRD2= '-12:34:56.7890'     / Start coord 2 (-dd:mm:ss.sss or -dd.ddd)       
TRK_MODE= 'TRACK   '           / Track mode (TRACK, SCANGC, SCANLAT)            
STP_CRD1= '12:34:56.7890'      / Stop coord 1 (hh:mm:ss.sss or ddd.ddd)         
STP_CRD2= '-12:34:56.7890'     / Stop coord 2 (-dd:mm:ss.sss or -dd.ddd)        
SCANLEN =                   0. / [s] Requested scan length (E)                  
FD_MODE = 'FA      '           / Feed track mode - FA, CPA, SPA, TPA            
FA_REQ  =                   0. / [deg] Feed/Posn angle requested (E)            
CAL_MODE= 'OFF     '           / Cal mode (OFF, SYNC, EXT1, EXT2)               
CAL_FREQ=                   0. / [Hz] Cal modulation frequency (E)              
CAL_DCYC=                   0. / Cal duty cycle (E)                             
CAL_PHS =                   0. / Cal phase (wrt start time) (E)                 
STT_IMJD=                59554 / Start MJD (UTC days) (J - long integer)        
STT_SMJD=                49069 / [s] Start time (sec past UTC 00h) (J)          
STT_OFFS=           0.25390592 / [s] Start time offset (D)                      
STT_LST =                   0. / [s] Start LST (D)                              



PSR data
               
    name = 'TSUBINT'; format = '1D'; unit = 's'
    name = 'OFFS_SUB'; format = '1D'; unit = 's'
    name = 'LST_SUB'; format = '1D'; unit = 's'
    name = 'RA_SUB'; format = '1D'; unit = 'deg'
    name = 'DEC_SUB'; format = '1D'; unit = 'deg'
    name = 'GLON_SUB'; format = '1D'; unit = 'deg'
    name = 'GLAT_SUB'; format = '1D'; unit = 'deg'
    name = 'FD_ANG'; format = '1E'; unit = 'deg'
    name = 'POS_ANG'; format = '1E'; unit = 'deg'
    name = 'PAR_ANG'; format = '1E'; unit = 'deg'
    name = 'TEL_AZ'; format = '1E'; unit = 'deg'
    name = 'TEL_ZEN'; format = '1E'; unit = 'deg'
    name = 'DAT_FREQ'; format = '4096E'; unit = 'MHz'
    name = 'DAT_WTS'; format = '4096E'
    name = 'DAT_OFFS'; format = '16384E'
    name = 'DAT_SCL'; format = '16384E'
    name = 'DATA'; format = '16777216B'; unit = 'Jy'; dim = '(1,4096,4,1024)'                    

(128, 1024, 4, 4096, 1)

• hdu[1].columns 



KY file


