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The V-FASTR experiment 

l  Search for short-timescale (<1 s), 
dispersed radio transients in data from 
VLBA antennas 

l  Autocorrelation spectra from each VLBA 
antenna dumped at ~ms timescales 
with ~MHz frequency resolution to 
“boom” 

l  Operates in a commensal mode on all 
VLBA data passing through the DiFX 
software correlator in Socorro 



The V-FASTR experiment 

Example 
target: 
the “Lorimer 
Burst” 



The V-FASTR experiment 



Data processing 
fre

qu
en

cy
 

time 

raw filterbank data 

bandpass, tcal corrected data 



V-FASTR properties  

l  RFI robustness (different sites); 
detection thresholds can be lowered 

l  Completely blind search (variety of 
frequencies, pointing directions) 

l  Ability to accurately localize transients: 
l  Detection implies sufficient S/N to fringe fit 
l  Even S/N ~ 8 gives delay precision <10 ns 
l  With 8,000 km baselines, that gives sky 

localization to sub-arcsecond precision 
l  Imaging ability (scattering, short term 

motion / near field) 



V-FASTR properties  

l  Baseband data still readily available - 
can be automatically captured and 
reprocessed at higher time resolution 

l  Competitive sensitivity to other 
transient searches: 
l  Within primary beam 9 x VLBA antennas = 

43 m equivalent for the incoherent search, 
but 75 m equivalent when coherently 
combined in follow-up analysis 

l  Out of primary beam considerably more 
sensitive than e.g. Parkes multibeam 



Initial V-FASTR results 

l  Single pulse detections of at least 5 
different pulsars 



Initial V-FASTR results 

l  Automated dump of baseband data and 
reprocessing at higher time resolution 
+ generating cross-correlations for 
imaging 

Raw visibilities (no dedispersion) 



Initial V-FASTR results 

l  Automated dump of baseband data and 
reprocessing at higher time resolution 
+ generating cross-correlations for 
imaging 

Post-correlation dedispersed (ready to image) 



Initial V-FASTR results 

l  Imaging of B0329+54 from a single 
pulse, no external calibration 

Cleaned 
image from 
~5ms data 



Processing challenges / progress 

l  VLBA is not designed for high quality 
single dish work - gain variations, local 
RFI rarely interfere with VLBI but are 
obvious to V-FASTR 

l  (Somewhat) surprising results so far: 
l  “Robust” estimator, where several of the 

highest value antennas are discarded, 
considerably outperforms simple sum 

l  High pass filter (tau ~ 0.1 second) 
eliminates slow gain variations at cost of 
reduced sensitivity to longer transients 
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Current status 

l  Two papers published 
l  Experiment description, sensitivity 

estimates 
l  Algorithm evaluation 

l  Multi-purpose proposal approved for  
P-band observations of M81/M82 field: 
l  P-band continuum + image slow transients 
l  Potential fast transients 
l  Long time series of stable setup 
l  But P band is tough! Ionosphere, calibrators 
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Future work 

l  Improved follow-up analysis 
l  Automatic higher time resolution 

recorrelation of the dumped baseband data 
l  Trial coherent dedispersion (pre-correlation) 

for candidates which are unresolved in time 
l  User-friendly visualisation of the results 

(waterfall plots, frequency averaged 
dedispersed data, DM sensitivity plots) 

l  Automated dissemination of candidate 
results (daily email digest, statistics) + 
automated update to V-FASTR webpage 



Future work 

l  Matched filter (varying widths) to 
improve sensitivity to longer pulses 
(10s-100s ms) 

l  Testing of the localization ability 
l  Correlate a known source with offset 

position, test precision of position recovery 
l  Publishing detection / limits paper (#3) 

after a competitive amount of on-the-
sky time has been acquired (1-3 
months) 


