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ABSTRACT. The Very Long Baseline Array (VLBA) will be the world's 
first large-scale dedicated VLBI facility. It is planned as a multi-
purpose instrument, supporting continuum, spectroscopic, astrometric/ 
geodetic, multi-frequency, bandwidth synthesis, polarization, and 
pulsar measurements — with a variety of bandwidths, sampling rates, 
quantization schemes, and multi-band modes. The Array will consist of 
ten new 25-m precision antennas, in an optimized geographical configu-
ration. Extremely low-noise receivers will support observations with 
dual polarization in nine frequency bands from 330 MHz to 43 GHz, in-
cluding almost all conventional VLBI bands. A wideband, high-density 
recording system will allow unattended operation at a sustained data 
rate of 128 Mbit/s for 24 hours, and peak rates up to 512 Mbit/s. The 
VLBA correlator, planned as a 20-station system to support processing 
of all observations involving the Array, will be by far the largest 
ever built for VLBI. The Array will be operated remotely, from a new 
operations and data-reduction center to be built in Socorro, NM. 

INTRODUCTION 

The present Symposium is devoted to the impact of VLBI on various 
scientific disciplines. The Very Long Baseline Array, currently under 
construction by the National Radio Astronomy Observatory (NRAO), will 
have a major impact on the conduct of almost every area of research 
discussed here this week. This paper reviews the capabilities planned 
for the Array when it is completed early in the 1990's. 

The shortcomings of the present ad-hoc VLBI arrays will be ap-
parent to most participants in this meeting. Existing antennas are 
poorly located for adequate sampling of the aperture plane; many are 
poorly instrumented over the range of frequencies desired; most cannot 
be calibrated more than marginally despite heroic efforts; and few 
perform adequately at high frequencies. Notwithstanding the impres-
sive volume of work in evidence at this symposium, available observing 
time is insufficient, and proper monitoring of the many structural 
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changes seen wi th VLBI r e s o l u t i o n i s a l l but i m p o s s i b l e . The advent 
o f t he n a r r o w - t r a c k Mark 3A system has s h i f t e d t he l i m i t a t i o n on 
wideband VLBI o b s e r v a t i o n s from t ape supply t o c o r r e l a t o r c a p a c i t y ; 
c u r r e n t sys tems cannot c o p e wi th the a r r ays r e q u i r e d f o r imaging 
wi th h igh dynamic r ange . And d e s p i t e r e c e n t improvements , s c h e d u l i n g 
remains l a b o r i o u s and must be done w e l l i n advance . 

In 1982 , a f t e r seven y e a r s o f c a r e f u l s tudy and p r e l i m i n a r y 
d e s i g n , NRAO p r o p o s e d t he Very Long B a s e l i n e Array t o a l l e v i a t e t h e s e 
d e f i c i e n c i e s and p r o v i d e a d e d i c a t e d n a t i o n a l VLBI in s t rumen t . A 
g o o d g e n e r a l d e s c r i p t i o n o f t he VLBA f o r t he n o n - s p e c i a l i s t can be 
found i n t he a r t i c l e by Kellermann and Thompson ( 1 9 8 5 ) ; more d e t a i l e d 
t e c h n i c a l i n f o r m a t i o n i s c o n t a i n e d i n a "VLBA Book" and s e v e r a l s e r i e s 
o f g e n e r a l and s p e c i a l i z e d memoranda. 

CONFIGURATION 

The VLBA c o n f i g u r a t i o n has been o p t i m i z e d t o p r o v i d e b o t h h igh r e s o -
l u t i o n and a l a r g e f i e l d o f v i e w , wi th t he most un i form p o s s i b l e 
t w o - d i m e n s i o n a l a p e r t u r e c o v e r a g e even a t low d e c l i n a t i o n s . A d e g r e e 
o f c o n d e n s a t i o n , c e n t e r e d on t he VLA, ex tends s a t i s f a c t o r y c o v e r a g e 
o v e r a b road range o f s c a l e s i z e s . S i t e s e l e c t i o n emphasized h i g h , 
dry l o c a t i o n s , and f reedom from RF i n t e r f e r e n c e . A l l s i t e s a re on US 
t e r r i t o r y . 

The f i r s t antenna was r e c e n t l y comple t ed at t he P i e Town s i t e , 
on t h e C o n t i n e n t a l D i v i d e west o f t he VLA; t h i s h i g h e s t c o n t i n e n t a l 
s i t e w i l l become o p e r a t i o n a l l a t e t h i s y e a r . S e l e c t i o n o f t h e f i n a l 
s i t e i s s t i l l underway, wi th the s ea r ch c o n c e n t r a t e d in wes te rn 
Massachuse t t s , New Hampshire, and Vermont. Tab le I l i s t s a l l VLBA 
s i t e s i n t h e p lanned o r d e r o f c o n s t r u c t i o n , and shows the c u r r e n t 
s t a t u s and p lanned f i r s t o p e r a t i o n o f e a c h . 

Tab l e I . VLBA C o n f i g u r a t i o n and S i t e S ta tus 

Code Location N. Latitude W. Longitude Elevation Status Operational 

PT Pie Town, NM 34° Ι δ ' 03'.'61 108° 07' 07 ;/24 2371m Outf i t t ing 87 /11 
KP Ki t t Peak, AZ 31 57 22.39 111 36 42.26 1916 Erection 88/6 
LA Los Alamos, NM 35 46 30.33 106 14 42.01 1967 Developed 88/9 
NL Ν. Liberty, ΙΑ 41 46 17.03 91 34 26.35 241 Developed 88/12 
FD Fort Davis, T X 30 38 05.63 103 56 39.13 1615 Development 89/5 
BR Brewster, WA 48 07 52.80 119 40 55.34 255 Development 89/9 
SC St. Croix, VI 17?76 64? 58 15 Acquisition 90/3 
OV Owens Valley, CA 37.23 118.28 1204 Acquisition 90/6 
ML Mauna Loa, HI 19.58 155.49 2735 Acquisition 90/12 
NE "New England" Selection 91/5 
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ANTENNA 

The VLBA antenna i s a new, advanced d e s i g n d e v e l o p e d by t h e NRAO 
e n g i n e e r i n g d i v i s i o n . I t employs a w h e e l - a n d - t r a c k azimuth s t r u c -
t u r e f o r s u p e r i o r p o i n t i n g in t he p r e s e n c e o f wind and tempera ture 
d i f f e r e n t i a l s . A cone - shaped t r a n s i t i o n s e c t i o n from t h e e l e v a t i o n 
s t r u c t u r e s u p p o r t s a c o n v e n t i o n a l r a d i a l - r i b r e f l e c t o r back-up on a 
r i n g o f 20 equa l at tachment p o i n t s ; t he s u b r e f l e c t o r suppor t l e g s a re 
m e c h a n i c a l l y i s o l a t e d from the main r e f l e c t o r . These f e a t u r e s p r o v i d e 
enhanced per formance under g r a v i t a t i o n a l d e f o r m a t i o n . Shaped, h i g h -
p r e c i s i o n main and s u b r e f l e c t o r s u r f a c e s a f f o r d h i g h e f f i c i e n c y at 
f r e q u e n c i e s up t o 43 GHz. The f a s t s l ew c a p a b i l i t y w i l l a l l o w r a p i d 
s e q u e n t i a l o b s e r v a t i o n even o f w i d e l y s epa ra t ed s o u r c e s . 

The main r e f l e c t o r p a n e l s a re s p e c i f i e d at 0 .125 mm RMS s u r f a c e 
a c c u r a c y , w i th a t o t a l e r r o r budget o f 0 . 2 8 2 mm (RSS) under t h e p r i -
mary " p r e c i s i o n o p e r a t i n g c o n d i t i o n s " o f modera te , r e l a t i v e l y c o n s t a n t 
and un i fo rm t empera tu re , low wind, and no p r e c i p i t a t i o n . Ope ra t ion 
can c o n t i n u e , w i th r educed s u r f a c e a c c u r a c y , o v e r a wide range o f 
s econda ry env i ronmenta l c o n d i t i o n s . The C a s s e g r a i n s u b r e f l e c t o r i s 
s p e c i f i e d at 0 . 1 5 mm s u r f a c e a c c u r a c y , wi th a d e s i g n g o a l o f 0 . 1 0 mm. 
These c h a r a c t e r i s t i c s w i l l a l l o w s a t i s f a c t o r y o p e r a t i o n at f r e q u e n c i e s 
as h i g h as 43 GHz, and use at 89 GHz under e x c e p t i o n a l c o n d i t i o n s . 

NRAO has c o n t r a c t e d wi th R a d i a t i o n Sys tems, I n c . , o f S t e r l i n g , 
V i r g i n i a , t o manufacture t he t en VLBA an tennas . Three antennas have 
been f a b r i c a t e d , and a f o u r t h i s nea r ing c o m p l e t i o n ; t h e f i f t h and 
s i x t h antennas were r e c e n t l y a u t h o r i z e d . 

RECEIVERS & FEEDS 

The Array w i l l suppor t o b s e r v a t i o n s i n n ine f r e q u e n c y bands from 
330 MHz t o 43 GHz. D e t a i l s o f t he f r e q u e n c y r a n g e s , e x p e c t e d t o t a l 
a p e r t u r e e f f i c i e n c y , and r e c e i v e r pe r fo rmance , a re summarized i n Tab l e 
I I . Three " o p t i o n a l " bands , shown in square b r a c k e t s i n t h e t a b l e , 
a re f o r e s e e n as p o s s i b l e even tua l a d d i t i o n s t o the VLBA but a re no t 
i n c l u d e d i n t h e c o n s t r u c t i o n p r o j e c t ; one such a d d i t i o n would ex tend 
t h e f r e q u e n c y c o v e r a g e t o 89 GHz. 

The l a s t two columns i n Tab le I I show the p lanned i n s t a l l a t i o n 
s c h e d u l e . To f a c i l i t a t e a thorough system e v a l u a t i o n , t he f r e q u e n c y 
bands shown wi th check marks in column PT w i l l be implemented at t he 
P i e Town s t a t i o n by t he end o f 1987. These i n c l u d e e i g h t o f t h e n i n e 
s tandard VLBA bands , p l u s the o p t i o n a l 10.7-GHz band. The 43-GHz band 
w i l l be d e f e r r e d t o a l l o w f u r t h e r r e c e i v e r deve lopmen t . A l l s u b s e -
quent s t a t i o n s w i l l be ins t rumented i n i t i a l l y o n l y i n t h e 1 . 5 - , 4 . 8 -
and 23-GHz bands shown by the a s t e r i s k symbol in t he "Array" column; 
o t h e r f r e q u e n c i e s w i l l be i n t r o d u c e d s t a r t i n g i n t he y e a r s shown. 
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Table II. VLBA Frequency Bands 

Band Frequency Aperture Receiver System Installation 
Designation Range [GHz] Efficiency Temp. [K] Temp. [K] PT Array 

330 Ρ .312 — .342 .50 25 99 '89 

610 .580 — .640 .57 31 65 • '89 

1.5 L 1.35 — 1.75 .57 12 30 * 

2.3 S 2.15 — 2.35 .71 15 35 • '89 

4.8 C 4.6 — 5.1 .72 20 35 * 
6.1 [ 5.9 — 6.4 ] .71 20 35 — 
8.4 X 8.0 — 8.8 .69 28 49 '88 

10.7 [ 10.2 -+ 11.2 ] .69 36 52 — 
15 u 14.4 — 15.4 .68 57 75 • '90 
23 κ 21.7 -+ 24.1 .66 60 87 • * 
43 Q 42.3 — 43.5 .51 40 75 '88 
89 w [ 86? — 92? ] .18 ? ? — 

Receivers for the 1.5-GHz and higher-frequency bands general-
ly employ cooled (20K) FET front ends, fed by horns at off-axis 
Cassegrain foci arranged in a ring. HEMTs (high-electron-mobility 
transistors) will be substituted as available; the tabulated noise 
temperatures are for FETs. The 43-GHz receiver will probably use 
an SIS mixer operating at 3.5K. Weinreb, Norrod, and Pospieszalski 
(1987) describe the preceding receivers in greater detail. The two 
lowest-frequency receivers operate at ambient temperature, with a 
crossed-dipole feed at the prime focus. 

Simultaneous observations in orthogonal senses of circular 
polarization are supported in each individual band. In addition, 
dichroic optics provide a capability for simultaneous dual-frequency 
observations in the 2.3- and 8.4-GHz bands. The feed circle is 
designed to facilitate future dual-frequency band pairing of 4.8 with 
15 and 23 GHz, and 15 with 43 and — eventually — 89 GHz. 

CHANNELIZATION & DIGITIZATION 

Each VLBA receiver will produce two independent IFs, in the 500-1000 
MHz range. Four such signals — two from each of any two receivers 
— are transmitted to the control building. These inputs can be 
converted to as many as 16 baseband channels, generated as upper 
and lower sidebands with respect to 8 independent local oscillators, 
each tunable in 10 kHz steps. Each such channel can be filtered 
to bandwidths ranging from 16 MHz down to 62.5 kHz. The filtered 
signals are sampled at rates ranging from 2 to 32 Msmp/s, allowing 
oversampling except at the widest bandwidths. Sample quantization is 
supported at both two and four levels. 
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The a g g r e g a t e throughput o f t h e s e subsystems i s thus 256 MHz, 
512 Msmp/s, and 1024 M b i t / s . Th i s equipment , d e v e l o p e d f o r NRAO by 
Haystack O b s e r v a t o r y , i s d e s i g n e d t o a l l o w expans ion by a f a c t o r o f 2 
in numbers o f baseband c o n v e r t e r s , c h a n n e l s , and th roughpu t . 

RECORDING & PLAYBACK 

Cen t ra l t o any VLBI instrument i s t he da ta r e c o r d i n g and p l a y b a c k 
t e c h n o l o g y . The VLBA r e c o r d i n g sys tem, c u r r e n t l y under development by 
Haystack O b s e r v a t o r y , w i l l r e p r e s e n t an e x t e n s i o n o f t h e e x i s t i n g Mark 
3A system t o h i g h e r da ta d e n s i t i e s (Webber and H i n t e r e g g e r 1 9 8 7 ) , and 
w i l l i n c o r p o r a t e as w e l l numerous t e c h n i c a l improvements . 

S i n c e t he VLBA s t a t i o n s w i l l be c o n t r o l l e d r e m o t e l y , one o f the 
fundamental s p e c i f i c a t i o n s i s t he requi rement f o r r e c o r d i n g wideband 
da t a , w i thou t o p e r a t o r i n t e r v e n t i o n , f o r a 24-hour p e r i o d . The i n i -
t i a l scheme w i l l be c a p a b l e o f s u s t a i n e d r e c o r d i n g at 128 M b i t / s f o r 
at l e a s t 12 hours on a s i n g l e t a p e , wi th a peak r a t e o f 256 M b i t / s . 
Each s t a t i o n w i l l be equ ipped wi th two such r e c o r d e r s , t o r e a c h t he 
24-hour requi rement as w e l l as t o a l l o w peak da ta r a t e s o f 512 M b i t / s . 

P r e l i m i n a r y s p e c i f i c a t i o n s f o r e s e e u s i n g t h e 38 -mic romete r Mark 
3A h e a d s t a c k s , r e c o r d i n g up t o 16 h o u r - l o n g p a s s e s o f 32 da ta t r a c k s , 
at 5 0 , 0 0 0 b i t s pe r i n c h , on 2 7 , 0 0 0 - f o o t l e n g t h s o f 0 . 5 5 - m i l t a p e . 
Each t a p e would have a c a p a c i t y o f 7 . 4 T e r a b i t s ; f u r t h e r enhancements 
o f da t a c a p a c i t y are a n t i c i p a t e d by t h e t ime the Array i s c o m p l e t e . 

The r e c o r d i n g system w i l l suppor t a f l e x i b l e , programmable da ta 
f o r m a t . During e a r l y VLBA o p e r a t i o n s , when the f i r s t s e v e r a l Array 
e lements a re used i n c o n j u n c t i o n wi th s t a t i o n s o f t he e x i s t i n g VLBI 
n e t w o r k s , and da ta r e d u c t i o n o c c u r s on e x i s t i n g c o r r e l a t o r s , one o f 
the s tandard Mark 3 formats w i l l be w r i t t e n . Th i s cannot suppor t t he 
VLBA's w ide r bandwidths and f o u r - l e v e l sampling c a p a b i l i t i e s , however . 
An advanced f o r m a t , i n c o r p o r a t i n g more r o b u s t e r r o r - d e t e c t i o n , f l e x -
i b l e t r a c k ass ignment , and t r anspa ren t f raming , w i l l be s u b s t i t u t e d 
when t h e Array nears c o m p l e t i o n and the c o r r e l a t o r b e g i n s r o u t i n e 
o p e r a t i o n . S i n c e the programmable format r e q u i r e s a commensurately 
c a p a b l e d e c o d e r / d e f o r m a t t e r , i t w i l l remain p o s s i b l e t o read t a p e s 
r e c o r d e d i n Mark 3 format ( a l t hough t h i s w i l l r e s t r i c t t h e o b s e r v a -
t i o n s t o r e l a t i v e l y narrow agg rega t e b a n d w i d t h s ) . 

NRAO r e c o g n i z e s , and indeed u r g e s , t he impor tance o f s t a n d a r d i z a -
t i o n o f da t a r e c o r d i n g t o f u t u r e l a r g e - s c a l e VLBI v e n t u r e s . A number 
o f communicat ions have a l r e a d y been r e c e i v e d from o b s e r v a t o r i e s i n t e r -
e s t e d i n o b t a i n i n g VLBA-compatible r e c o r d i n g equipment . We e x p e c t t o 
be i n a p o s i t i o n t o p r o v i d e r e l i a b l e c o s t and a v a i l a b i l i t y i n f o r m a t i o n 
t o p o t e n t i a l u s e r s upon c o m p l e t i o n o f t he p r e - p r o d u c t i o n phase o f our 
c o n t r a c t w i th Hays tack , c u r r e n t l y p lanned f o r mid- t o l a t e 1988. 
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CORRELATOR 

The VLBA c o r r e l a t o r , i n t ended t o suppor t p r o c e s s i n g o f a l l o b s e r -
v a t i o n s i n v o l v i n g t he Ar ray , w i l l be the f i r s t l a r g e , wideband VLBI 
c o r r e l a t o r e v e r b u i l t . I t s d e s i g n r e c o g n i z e s t ha t t he VLBA w i l l be 
j o i n e d f r e q u e n t l y by e x i s t i n g antennas t o form a g l o b a l a r r a y . With 
20 s t a t i o n i n p u t s , i t w i l l be a b l e t o accommodate l a r g e o b s e r v a t i o n s 
o f t h i s t y p e , as w e l l as t o suppor t extreme wideband measurements 
u s i n g two r e c o r d e r s s imu l t aneous ly at each o f 10 s t a t i o n s , o r s i -
multaneous r e d u c t i o n o f two normal 1 0 - s t a t i o n p rograms . A l a r g e , 
h i g h - r e s o l u t i o n system on t h i s s c a l e imposes a new c o s t / p e r f o r m a n c e 
l o g i c upon the d e s i g n . A f t e r an e x t e n s i v e s t u d y , t he s p e c t r a l - d o m a i n 
o r FX c o r r e l a t o r a l g o r i t h m was adopted because o f t he s i g n i f i c a n t 
c o s t e f f i c i e n c i e s a c h i e v a b l e ( e s p e c i a l l y f o r a l a r g e s p e c t r o s c o p i c 
s y s t e m ) , as w e l l as a number o f impor tant s c i e n t i f i c and t e c h n i c a l 
advan tages . 

The FX scheme (Chikada , e t a l . 1984) d i f f e r s from t h e c o n -
v e n t i o n a l l a g c o r r e l a t o r e s s e n t i a l l y i n t he sequence o f o p e r a t i o n s 
per formed t o c a l c u l a t e b a s e l i n e c r o s s - p o w e r s p e c t r a from t h e i n -
put s t a t i o n samples . I n d i v i d u a l s t a t i o n s i g n a l s a re f i r s t F o u r i e r 
t r ans fo rmed ; c o r r e l a t i o n i s then r e p l a c e d by a much more e c o n o m i c a l 
p a i r w i s e c r o s s - m u l t i p l i c a t i o n o f the s t a t i o n s p e c t r a . E x p l o i t i n g the 
e f f i c i e n t FFT a l g o r i t h m , and o r g a n i z i n g as much p r o c e s s i n g as p o s s i b l e 
on a s t a t i o n b a s i s , t h i s approach min imizes the number o f a r i t h m e t i c 
o p e r a t i o n s r e q u i r e d . The r e d u c t i o n i s s u f f i c i e n t t o r e a l i z e a s i g n i f -
i c a n t advantage i n b a s i c s i g n a l - p r o c e s s i n g hardware , compared t o a l ag 
c o r r e l a t o r , d e s p i t e t he g r e a t e r c o m p l e x i t y o f t he o p e r a t i o n s i n v o l v e d . 
The compar i son i s p a r t i c u l a r l y f a v o r a b l e f o r many- s t a t i on a n d / o r 
h i g h - r e s o l u t i o n systems — f o r t he VLBA the f a c t o r i s about t h r e e . 

Fu r the r , t h e weak l o g a r i t h m i c dependence o f t he FFT's c o m p l e x -
i t y on t he number o f samples t r ans fo rmed a l l o w s t h e FX c o r r e l a t o r 
t o p r o v i d e s u p e r i o r s p e c t r o s c o p i c pe r fo rmance . The p r e c e d i n g c o s t 
compar i son a p p l i e s i n f a c t t o a l ower -pe r fo rmance l a g sys tem, which 
a c h i e v e s f u l l s p e c t r o s c o p i c r e s o l u t i o n o n l y f o r a h a l f - s i z e a r r a y . 
Other advantages i nhe ren t i n t he FX a r c h i t e c t u r e i n c l u d e t h e f e a s i b i l -
i t y o f t r u e s t a t i o n - b a s e d f r i n g e r o t a t i o n , wi thou t l o s s o f s e n s i t i v i t y 
o r s p u r i o u s c o r r e l a t i o n , and s t r a i g h t f o r w a r d i n c o r p o r a t i o n o f an exac t 
c o r r e c t i o n f o r f r a c t i o n a l - s a m p l e d e l a y e r r o r , aga in wi th no l o s s o f 
s e n s i t i v i t y . F i n a l l y , t he FX a l g o r i t h m a l l o w s a s p e c t r a l l y - d e p e n d e n t 
d e - d i s p e r s i n g g a t e f o r p u l s a r o b s e r v a t i o n s , and i s e a s i l y and i n e x -
p e n s i v e l y adap t ab l e t o t r a c k i n g f r i n g e s from o r b i t i n g VLBI " s t a t i o n s " 
such as R a d i o a s t r o n and Quasat . 

The VLBA FX c o r r e l a t o r w i l l p r o v i d e 160 s e p a r a t e FFT e n g i n e s , 
enough t o accommodate 8 baseband channe l s at each o f 20 s t a t i o n s . 
When f ewer channe l s a re r e q u i r e d ( a s f o r t y p i c a l s p e c t r o s c o p i c o b s e r -
v a t i o n s ) , o r i f o n l y 10 s t a t i o n i npu t s a re a c t i v e , t h e s e e n g i n e s a re 
a v a i l a b l e t o suppor t one o r more o f s e v e r a l m u l t i - p r o c e s s i n g modes , 
which s e r v e mainly t o o b t a i n h i g h e r s e n s i t i v i t y from oversampled da ta 
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o r ( f o r l i n e s p e c t r a ) t o c o u n t e r t he e f f e c t s o f t h e segmenta t ion i n -
heren t i n t he FX a l g o r i t h m . Independen t ly o f t h e s e modes , each FFT 
eng ine can o p e r a t e at r e s o l u t i o n s rang ing i n b i n a r y s t e p s from 32 t o 
1024 s p e c t r a l p o i n t s . 

The c r o s s - m u l t i p l i e r s e c t i o n imposes v i r t u a l l y no r e s t r i c t i o n s , 
but t h e l o n g - t e r m accumula to r and output da ta r a t e c e i l i n g l i m i t t he 
maximum a v a i l a b l e r e s o l u t i o n . The c o r r e l a t o r w i l l suppor t 1 0 2 4 - p o i n t 
r e s o l u t i o n i n one channel f o r a 2 0 - s t a t i o n a r r a y , w i thou t p o l a r i z a t i o n 
c r o s s - p r o d u c t s . In b i n a r y s t e p s , t h i s l i m i t d e c r e a s e s f o r 2 , 4 , o r 8 
c h a n n e l s , o r f o r p o l a r i z a t i o n — and i n c r e a s e s , s u b j e c t t o a l i m i t o f 
1024 p o i n t s (512 f o r p o l a r i z a t i o n ) , f o r 14- o r 1 0 - s t a t i o n a r r a y s . 

F i n a l d e s i g n o f t he VLBA c o r r e l a t o r i s c u r r e n t l y i n p r o g r e s s . A 
major e lement i s t he g a t e a r ray which w i l l s e r v e b o t h as a r a d i x - 4 FFT 
s t a g e and as a combined c r o s s - m u l t i p l i e r / a c c u m u l a t o r . C o r r e l a t o r c o n -
s t r u c t i o n i s e x p e c t e d t o b e g i n when funding becomes a v a i l a b l e at t he 
b e g i n n i n g o f 1988, wi th a 7 - s t a t i o n , 2 -channe l subse t system s c h e d u l e d 
f o r c o m p l e t i o n two y e a r s l a t e r . Expansion t o t h e f i n a l 2 0 - s t a t i o n 
8 -channe l c o n f i g u r a t i o n w i l l then t ake a f u r t h e r two y e a r s . 

POST-PROCESSING 

The output from the c o r r e l a t o r w i l l be a v a i l a b l e t o Array u s e r s i n 
t he s tandard FITS f o r m a t . No s p e c i a l i z e d VLBA s o f t w a r e i s p lanned 
f o r p o s t - p r o c e s s i n g ( c a l i b r a t i o n , e d i t i n g , f r i n g e - f i t t i n g , imaging , 
e t c . ) o f t h e s e d a t a , because a lmost a l l t h e f u n c t i o n s r e q u i r e d a re 
a v a i l a b l e w i t h i n t h e AIPS system used f o r t he VLA, f o r much o f c u r r e n t 
VLBI work , and f o r many o t h e r a p p l i c a t i o n s . I n s t e a d , a number o f 
e x t e n s i o n s t o AIPS are under development t o suppor t t h e few f u n c t i o n s 
s p e c i f i c t o VLBA (and o t h e r VLBI) o b s e r v a t i o n s . 

A c a r e f u l e v a l u a t i o n o f t he computing c a p a c i t y r e q u i r e d t o sup-
p o r t Array imaging was i n c l u d e d i n NRAO's o r i g i n a l VLBA p r o p o s a l , and 
t h e c o n s t r u c t i o n p r o j e c t w i l l i n c l u d e adequate f a c i l i t i e s t o ensure 
t h a t most o b s e r v a t i o n s can be p r o c e s s e d . Because o f t h e p r e s e n t 
e x t r e m e l y r a p i d e v o l u t i o n o f computer t e c h n o l o g y , however , t h e s e f a -
c i l i t i e s w i l l n e i t h e r be s p e c i f i e d nor p r o c u r e d u n t i l f u l l - t i m e Array 
o p e r a t i o n b e g i n s . The use o f t r a n s p o r t a b l e AIPS s o f t w a r e i s e x p e c t e d 
t o make a v a i l a b l e a b road range o f p o t e n t i a l p o s t - p r o c e s s i n g hardware . 

OPERATIONS 

E f f i c i e n t o p e r a t i o n o f a d i s t r i b u t e d ins t rument such as t h e VLBA 
w i l l r e q u i r e t ha t t h e i n d i v i d u a l s t a t i o n s be o p e r a t e d r e m o t e l y from a 
s i n g l e c e n t e r , and a l l s t a t i o n equipment has been d e s i g n e d t o a l l o w 
una t tended o p e r a t i o n much o f t he t i m e . One s h i f t a day i s p l anned , t o 
c o v e r such t a s k s as changing and s h i p p i n g t a p e s , r o u t i n e main tenance , 
and module r e p l a c e m e n t . 
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C e n t r a l c o n t r o l w i l l be e x e r c i s e d th rough p o l l e d m u l t i d r o p 
communicat ions o v e r d e d i c a t e d t e l e p h o n e l i n e s . D i a l - u p l i n e s w i l l 
be a v a i l a b l e as a backup , and may be used e x c l u s i v e l y dur ing e a r l y 
o p e r a t i o n . Much o f t h e t r a f f i c o v e r t h i s network w i l l be m o n i t o r 
da t a r e p o r t e d from the s t a t i o n s t o t he c o n t r o l c e n t e r , where i t w i l l 
be l o g g e d f o r l a t e r use ( i n c l u d i n g c o r r e l a t o r c o n t r o l , c a l i b r a t i o n , 
and d i a g n o s i s ) , and ana lyzed t o d e t e c t m a l f u n c t i o n s . Samples o f 
t h e r e c e i v e d s i g n a l w i l l a l s o be t r a n s m i t t e d f o r n e a r - r e a l - t i m e 
f r i n g e v e r i f i c a t i o n . S u f f i c i e n t b u f f e r i n g w i l l be p r o v i d e d i n bo th 
d i r e c t i o n s t o a l l o w o p e r a t i o n t o c o n t i n u e f o r s e v e r a l hours i n the 
even t o f a communicat ion o u t a g e . 

NRAO p l a n s t o o p e r a t e b o t h t he VLBA and t he e x i s t i n g VLA f a c i l i t y 
from a new o p e r a t i o n s c e n t e r t o be b u i l t on t he campus o f t h e New Mex-
i c o I n s t i t u t e o f Mining and Techno logy i n S o c o r r o , NM. In a d d i t i o n t o 
a r ray o p e r a t i o n s , t h e c e n t e r w i l l house t he VLBA c o r r e l a t o r , imaging 
f a c i l i t i e s f o r b o t h a r r a y s , and VLBA maintenance l a b o r a t o r i e s , p l u s 
o t h e r a s s o c i a t e d s c i e n t i f i c , e l e c t r o n i c s , and computing a c t i v i t i e s . 
The b u i l d i n g w i l l be funded p a r t i a l l y from the VLBA c o n s t r u c t i o n 
p r o j e c t and p a r t i a l l y by the S t a t e o f New M e x i c o . B ids f o r t h e f i r s t 
phase o f c o n s t r u c t i o n have been s o l i c i t e d ; occupancy i s s c h e d u l e d f o r 
Ju ly 1988. 
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