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1. Introduct ion 

A major enhancement of MER L I N completed in 1992 has led to a 
transformation of its capabilities. The seventh telescope added 
to the array is a 3 2 - m telescope at Cambridge which provides 
high sensitivity on all the longest baselines where extra 
collecting area is especially beneficial. The 3 2 - m telescope is 
a shaped primary-Cassegrain configuration which achieves an 80 
percent aperture efficiency. A change from frequency to 
amplitude modulation in the microwave links increased the 
effective bandwidth from 9 to 30 MHz. This broadbanding enables 
the two hands of circular polarization to be transmitted 
simultaneously, each in a 15 M H z bandwidth. A further 
improvement in the system sensitivity w a s achieved by 
cryogenically cooling the low noise amplifiers in the front-end 
receivers. 

The central processing correlator was also upgraded during this 
time. Two-bit has replaced one-bit sampling thereby giving a 
direct 37 percent improvement in sensitivity. 4600 physical 
channels, capable of being fed from 13 telescope inputs, are 
available at the m a x i m u m bandwidth of 15 MHz; data 
recirculation is used to double the number of channels and 
quadruple the resolution for each halving of the input bandwidth 
- a facility of benefit in the spectral line observing mode. 

Preliminary imaging with M E R L I N can now be performed through an 
automatic pipeline system which provides a dynamic range of up 
to 100:1, sufficient for weaker sources. When the strength of 
the source allows, higher fidelity images can be produced by 
more sophisticated techniques. It is now possible to use 
multiband mapping within the 10-15 per cent bandwidths available 
at 1.6 and 5 G H z and improve image fidelity even further. 
Polarization can be measured to an accuracy of 1 percent. 

2 . The Per formance of MERLIN 

During 1992 M E R L I N has operated at a frequency of 5 G H z where 6 
telescopes are available (the Mklll telescope at Wardle has low 
efficiency at this frequency). The theoretical resolution of 50 
mas is achieved as is the theoretical noise performance of 70 

rms per beam area in 12 hr of observation. 
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E a r l i e r o b s e r v a t i o n s w i t h MERLIN ( a s w i t h VLBI) r e l i e d heavi ly 

on the phase c l o s u r e p r o p e r t y w h i c h r e s t r i c t e d m o s t o b s e r v a t i o n s 

t o s o u r c e s w h i c h w e r e d e t e c t a b l e in o n e i n t e g r a t i o n (a f e w 

m i n u t e s ) . T h i s a p p r o a c h is n o w l a r g e l y s u p e r s e d e d b y the 

p h a s e - r e f e r e n c i n g t e c h n i q u e w h i c h o b s e r v e s a r e f e r e n c e s o u r c e in 

a c y c l i c s e q u e n c e w i t h the t a r g e t s o u r c e . It i s f o u n d tha t a t 5 

GHz the r e f e r e n c e s o u r c e mus t b e c l o s e r than 3 - 5 in o r d e r f o r 

t he a t m o s p h e r i c / i o n o s p h e r i c i r r e g u l a r i t i e s t o b e c o m p e n s a t e d . 

S o u r c e s as w e a k as s e v e r a l mJy have been m a p p e d a t the 

t h e o r e t i c a l r e s o l u t i o n and sens i t i v i ty . T h e f i r s t p h a s e o f a 

p r o g r a m m e t o i den t i f y r e f e r e n c e s o u r c e s has p r o d u c e d 8 0 0 c o m p a c t 

s o u r c e s in the D e c = 3 5 - 7 5 r a n g e w i t h an r m s p o s i t i o n a c c u r a c y 

o f 1 2 m a s . (Pa tna ik e t a l . 1 9 9 2 a ) . An i m p o r t a n t f e a t u r e in the 

o p e r a t i o n o f MERLIN is t he r e l i a b i l i t y o f al l i t s c o m p o n e n t s -

t e l e s c o p e s , m i c r o w a v e l inks , L - b a n d l inks , c r y o g e n i c r e c e i v e r s 

and the c o r r e l a t o r w h i c h al l have t o w o r k s i m u l t a n e o u s l y . The 

c u r r e n t e f f i c i e n c y o f o p e r a t i o n is 8 0 p e r c e n t . 

3 . Astronomy 

T h e r e s o l u t i o n p r o d u c e d b y i t s 2 3 0 km m a x i m u m b a s e l i n e and i t s 

r m s sens i t i v i t y o f 5 0 - 1 0 0 in 1 2 h o u r s o f o b s e r v a t i o n , make 

MERLIN an idea l o b s e r v i n g s y s t e m f o r a w i d e r a n g e o f 

a s t r o n o m i c a l p r o g r a m m e s . One o f the f i r s t p r o g r a m m e s on t he n e w 

MERLIN a t 5 GHz w a s a s tudy o f g r a v i t a t i o n a l l ense s . T h e s e had 

p r e v i o u s l y been t hough t t o b e p r e f e r e n t i a l l y l a r g e r than 1 

a r c s e c in s i z e ; MERLIN is making f e r t i l e d i s c o v e r i e s on s m a l l e r 

angu la r s c a l e s , f o c u s s i n g on the d e t a i l e d g e o m e t r y o f t h e s e 

o b j e c t s t o o b t a i n the m a s s o f the l ens ing o b j e c t s and t he va lue 

o f H u b b l e ' s c o n s t a n t . (Pa tna ik e t a l . 1 9 9 2 b , c ) . 

The h igh s ens i t i v i t y o f MERLIN a t 5 GHz has a d d e d a n e w s t imu lus 

t o the s tudy o f s t a r s in the r a d i o con t inuum w h e r e i t s r m s 

b r i g h t n e s s t e m p e r a t u r e s ens i t i v i t y is 7 0 0 K . T h e l a r g e s t s t a r s 

c a n b e r e s o l v e d and the s t r u c t u r e in b i n a r y and a c t i v e s t a r s c a n 

b e mapped . As an e x a m p l e , the c l a s s i c a l N o v a Cygni 9 2 w a s 

r e s o l v e d by MERLIN on ly 8 0 d a y s a f t e r o u t b u r s t (Pave l in e t a l . 

1 9 9 2 ) . OH and H^O m a s e r o b s e r v a t i o n s a r e a l s o an o b v i o u s use o f 

MERLIN. 

A w i d e r a n g e o f AGNs have been m a p p e d by the n e w MERLIN. I ts 

h igh s ens i t i v i t y is idea l f o r i nves t i ga t i ng the w e a k e r e m i s s i o n 

f r o m S e y f e r t and s t a r - b u r s t g a l a x i e s w h e r e i t a l s o has a r o l e in 

d i s t ingu i sh ing the f r e e - f r e e f r o m s y n c h r o t r o n e m i s s i o n a s in NGC 

4 1 5 1 (Ped la r e t a l . 1 9 9 2 ) . T h e n e w MERLIN w i l l make a 
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s i g n i f i c a n t c o n t r i b u t i o n t o a s t r o m e t r y . A b s o l u t e p o s i t i o n s c a n 

b e d e t e r m i n e d t o b e t t e r than 10 m i l l i a r c s e c and r e l a t i v e 

p o s i t i o n s t o b e t t e r than 1 m i l l a r c s e c . MERLIN has d e m o n s t r a t e d 

a unique a s t r o m e t r i c c a p a b i l i t y in the s t u d i e s o f p u l s a r p r o p e r 

m o t i o n s . 

4 . T h e A v a i l a b i l i t y o f M E R L I N 

MERLIN is a Na t iona l F a c i l i t y a v a i l a b l e t o a l l a s t r o n o m e r s 

t h r o u g h the MERLIN T i m e A l l o c a t i o n C o m m i t t e e o f t he SERC P A T T 

s y s t e m on a p p l i c a t i o n t o the D i r e c t o r NRAL. T h e f r e q u e n c y 

a v a i l a b l e du r ing 1 9 9 3 w i l l b e L - b a n d ( 1 . 3 t o 1.7 GHz) f o l l o w e d 

b y 2 2 GHz in e a r l y 1 9 9 4 . 

Many p r o g r a m m e s b e n e f i t f r o m a c o m b i n a t i o n o f a r r a y s . EVN 

c o m b i n e d w i t h MERLIN p r o d u c e s v e r y s e n s i t i v e m a p s on b a s e l i n e s 

o f 5 km t o 1 0 0 0 km. It shou ld be r e m e m b e r e d tha t MERLIN in i t s 

p r e s e n t m o d e o f o p e r a t i o n is f i x e d in f r e q u e n c y f o r a b o u t o n e 

y e a r a t a t i m e s o VLBI o b s e r v a t i o n s w h i c h r e q u i r e MERLIN a r e 

on ly a v a i l a b l e on t i m e s c a l e s o f a b o u t 2 y e a r s ; i t i s h o p e d t o 

p r o v i d e m o r e f r e q u e n c y f l e x i b i l i t y in the n e x t f e w y e a r s . 
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