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A new VLBI system has been developed and put i n t o o p e r a t i o n . The 
system has three d i s t i n c t i v e c h a r a c t e r i s t i c s as compared with cur ren t 
VLBI p r a c t i c e , namely, the use o f a wavefront c l o c k at each s t a t i o n , 
the c a p a b i l i t y o f a burs t mode ope ra t i on with high speed sampling, and 
the use o f m u l t i p l e 12 Mb/s data r eco rd ing channels on commercial 
VCR f s . The main use of the system i s t o be in g e o p h y s i c a l i n v e s t i g a -
t i o n s where these new fea tu res may prove o f v a l u e . 

A wavefront c l o c k at each s t a t i o n i s used to genera te the l o c a l 
o s c i l l a t o r f o r down conve r s ion o f RF s igna l to baseband and to sample 
the baseband s i g n a l f o r r e c o r d i n g . The c l o c k depends on the r e f e r e n c e 
source p o s i t i o n as w e l l as the s t a t i o n l o c a t i o n . At each s t a t i o n a 
r e c e i v e d wavefront from the r e f e r e n c e source p o s i t i o n i s tagged with 
the time o f i t s a r r i v a l at the e a r t h ' s c e n t r e . Thus s i g n a l s r e c e i v e d 
at d i f f e r e n t s t a t i o n s tagged with the same time came from the same 
wavef ron t . This p rov ides s t a t i o n o r i e n t e d f r i n g e r o t a t i o n and de lay 
t rack ing as opposed to the commonly used b a s e l i n e o r i e n t e d c o r r e c t i o n s . 
The more compl ica ted m i c r o p r o c e s s o r c o n t r o l l e d c l o c k at each r eco rd ing 
s t a t i o n i s balanced by the s i m p l i c i t y o f the p r o c e s s o r requ i red to 
c o r r e l a t e the da ta . 

The use o f the wavefront c l o c k to tag the r e c e i v e d s igna l removed 
the c o n s t r a i n t o f sampling the r e c e i v e d s igna l uniformly at each s t a -
t i o n . Since s i g n a l s tagged with the same time r e c e i v e d at d i f f e r e n t 
s t a t i o n s be long to the same wavefront and hence are c o r r e l a t e d , as 
long as s i g n a l s with the same times are recorded at each s t a t i o n , they 
can be c o r r e l a t e d wi thout regards to how these samples are d i s t r i b u t e d 
in t ime . This makes p o s s i b l e the burs t mode ope ra t i on o f the system. 
Sampling at each s t a t i o n can be performed at high speed in b u r s t s , 
s to red in a b u f f e r memory, and then recorded at a lower r a t e . This 
means burs t s o f s i g n a l s of l a rge r bandwidth than that d i c t a t e d by the 
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recording bit rate can be recorded. The width of the correlation func-

tion is thereby reduced. A ten to one expansion in signal bandwidth is 

readily achieved. In addition, to observe impulsive phenomena such as 

pulars, the entire record would contain useful signal. It should be 

noted that since the total number of samples recorded in a time inter-

val is given by the recording bit rate, the signal to noise ratio 

obtained in each recording channel remains unchanged. 

Each recording channel makes use of a VHS type VCR operating with 

a bit rate of 12 Mb/s. This is made possible by the use of partial 

response signaling, an adaptive equalizer and a viterbi decoder on 

playback. Currently the VCR industry is witnessing advances in higher 

quality video. This would be directly translated into higher channel 

bit rate. The electronics of the recording system is designed to 

operate at higher rates to accommodate anticipated enhancements without 

modifications. The small size and simplicity of V C R 1 s as well as the 

potential for enhancement makes the system attractive in many situa-

tions . 
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