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1 . I n t r o d u c t i o n 

A p r e l i m i n a r y c l a s s i c a l p l a t e a d j u s t m e n t (CPA) o f t h e Cape zone ( - 4 0 ° 
>S > - 5 2 ° ) o f t h e Second Cape P h o t o g r a p h i c C a t a l o g u e (CPC2) has a l r e a d y 
been p u b l i s h e d ( N i c h o l s o n e t a l 1 9 8 4 ) . A s t a t u s r e p o r t o f t h e w h o l e CPC2 
p r o j e c t which p r o v i d e s a f o u r f o l d o v e r l a p o f t h e e n t i r e s o u t h e r n hemi-
s p h e r e on 5820 p l a t e s w i t h two e x p o s u r e s e a c h , has been g i v e n e l s e w h e r e 
a t t h i s symposium (de Vegt e t a l 1 9 8 7 ) . 

In t h i s paper we w i l l compare a r i g o r o u s b l o c k - a d j u s t m e n t (BA) s o l u -
t i o n o f t h e Cape zone w i t h r e s u l t s from c l a s s i c a l s i n g l e p l a t e r e d u c -
t i o n s (CPA), a s w e l l a s w i t h t h e r e f e r e n c e s t a r p o s i t i o n s i n v o l v e d . 
L o c a l s y s t e m a t i c e r r o r s i n t h e FK4 r e f e r e n c e frame have been found by 
u s i n g t h e methods o f p h o t o g r a p h i c a s t r o m e t r y . D e t a i l s can be found 
e l s e w h e r e ( Z a c h a r i a s 1 9 8 7 ) . 

2 . Data and CPA 

A l l 1008 p l a t e s o f CPC2 Cape zone have been measured on t h e GALAXY 
machine a t t h e Herstmonceux RG0. Comparison o f bo th e x p o s u r e s and p r e -
l i m i n a r y r e d u c t i o n s i n d i c a t e a h i g h p r e c i s i o n o f 110 m i l l i a r c s e c o n d s 
(MAS) f o r t h e s t a n d a r d e r r o r o f a measured r e c t a n g u l a r s t a r p o s i t i o n on 
a s i n g l e p l a t e i n each c o o r d i n a t e . V a r i o u s p l a t e mode l s have been t e s t e d 
i n CPA r e d u c t i o n s u s i n g a p p a r e n t p l a c e s , a f t e r t h e d a t a had been c o r r e c -
t e d . Only about 97% o f t h e measured images o f 51012 s t a r s have been used 
f o r a BA t o e n s u r e an e x a c t f o u r f o l d o v e r l a p and e x c l u d e v e r y d i s c r e p a n t 
i m a g e s . 

As t h e f i n a l S o u t h e r n R e f e r e n c e S t a r c a t a l o g u e (SRS) i s n o t j e t 
a v a i l a b l e , a p r e l i m i n a r y v e r s i o n on t h e FK4 s y s t e m was k i n d l y p r o v i d e d 
by t h e USN0 (Smith 1 9 8 5 ) , w i t h an a v e r a g e c e n t r a l epoch around 1 9 7 0 . I t s 
t o t a l p r e c i s i o n i s e s t i m a t e d t o 150 MAS i n each c o o r d i n a t e f o r t h e epoch 
o f t h e Cape zone (1962) i n c l u d i n g t h e s y s t e m a t i c e r r o r s o f t h e FK4 
s y s t e m ( L e d e r l e 1 9 7 8 ) . 
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3 . ΒΑ P r i n c i p l e s 

The ΒΑ method i s o u t l i n e d i n d e t a i l e l s e w h e r e (E ichhorn 1 9 6 0 , Googe 
e t a l 1 9 7 0 , de Vegt & Ebner 1 9 7 2 ) . A l l p l a t e c o n s t a n t s o f a l l p l a t e s o f 
a b l o c k and a l l s t a r p o s i t i o n s a r e d e t e r m i n e d i n t h e c o u r s e o f a s i n g l e 
l e a s t - s q u a r e s a d j u s t m e n t . The r e s u l t i n g normal e q u a t i o n s can be r e d u c e d 
t o a s u b s y s t e m which c o n t a i n s t h e p l a t e c o n s t a n t s o n l y . For t h e Cape 
z o n e , a s y s t e m w i t h 16000 unknowns t h u s r e s u l t s where t h e f o l l o w i n g 8 -
p a r a m e t e r p l a t e model was adopted (de Vegt & Ebner 1 9 7 4 ) , w i t h measured 
c o o r d i n a t e s x , y and t a n g e n t i a l c o o r d i n a t e s ] f , ^ : 

χ = PI I + Ρ2*ι + P3 + P 5 ^ + P6-V + P7 Jf* + P8 \ * ? 

y = -P2 J + Ρ1*? + P4 + P6Jf - P 5 ^ + P i ) η + P8 

PI t o P4 d e s c r i b e an o r t h o g o n a l t r a n s f o r m a t i o n , P5 ,P6 a r e n o n o r t h o g o n a l 
l i n e a r c o n s t a n t s and P7 ,P8 a r e p l a t e t i l t t e r m s , o f t e n r e f e r e d t o a s p , q 
t e r m s . U s i n g t h e HBAPP (Hamburg B lock Adjustment Program Package) 
c o n s t r a i n t s on p l a t e c o n s t a n t s w i t h a p p r o p r i a t e w e i g h t s can be i n t r o -
duced a s w e l l a c c o r d i n g t o i n f o r m a t i o n o b t a i n e d from CPA a n a l y s i s or 
what we c a l l " s u p p l e m e n t a r y o b s e r v a t i o n s " . 

4 . S i m u l a t i o n s 

A BA s i m u l a t i o n was p e r f o r m e d , u s i n g t h e same p l a t e s and s t a r s a s i n 
t h e Cape zone and g e n e r a t i n g n o r m a l l y d i s t r i b u t e d e r r o r s o f a p p r o p r i a t e 
v a r i a n c e s f o r x , y m e a s u r e s a s w e l l a s f o r r e f e r e n c e s t a r p o s i t i o n s . 
L o c a l ( a v e r a g e o f 25 r e f e r e n c e s t a r s ) s y s t e m a t i c d i f f e r e n c e s (BA s o l u -
t i o n minus t r u e p o s i t i o n ) d i d n o t e x c e e d 60 MAS, w h i l e t h e s t a n d a r d 
d e v i a t i o n o f a s i n g l e s t a r p o s i t i o n i s 55 MAS i n each c o o r d i n a t e . 

Other s i m u l a t i o n s , i n c l u d i n g s y s t e m a t i c e r r o r s o f r e f e r e n c e s t a r s 
w i t h a m p l i t u d e s o f about 150 MAS show t h a t : 

l o n g - p e r i o d e r r o r s ( f r e q u e n c y l e s s t h a n f o u r a l o n g 24h i n r i g h t 
a s c e n s i o n ) c a n n o t be d e t e c t e d w i t h t h i s arrangement o f d a t a , 
s h o r t - p e r i o d s y s t e m a t i c e r r o r s o v e r a few a d j a c e n t p l a t e s w i l l be 
r e v e a l e d by a BA o f t h e Cape z o n e . 

U s i n g no r e f e r e n c e s t a r s a t a l l i n a q u a s i f r e e BA ( Z a c h a r i a s 1 9 8 7 ) , 
i s i m p o s s i b l e w i t h t h e Cape zone d a t a , even when one u s e s an o r t h o g o n a l 
m o d e l , b e c a u s e o f t h e s m a l l w i d t h o f t h a t z o n e . A BA o f t h e e n t i r e 
s o u t h e r n h e m i s p h e r e w i l l be much more p r o m i s i n g (Ebner 1 9 7 0 ) . 

5 . R e s u l t s 

BA p l a t e c o n s t a n t s show much l e s s s c a t t e r around a mean v a l u e t h a n 
CPA c o n s t a n t s a s i l l u s t r a t e d f o r P7 i n F i g . 1 . B e c a u s e o f t h e s m a l l 
number o f n o t e r r o r - f r e e r e f e r e n c e s t a r s on a s i n g l e p l a t e which 
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p r o d u c e s a bad e r r o r p r o p a g a t i o n f o r t h e p l a t e c o n s t a n t s , t h e CPA 
p o s i t i o n s have l a r g e s y s t e m a t i c e r r o r s which become e v i d e n t i n 
c o m p a r i s o n w i t h BA p o s i t i o n s ( c f . E ichhorn & W i l l i a m s 1 9 6 3 ) . 

Comparing BA r e s u l t s w i t h SRS 
s t a r p o s i t i o n s i n F i g . 2 r e v e a l s 
l o c a l s y s t e m a t i c e r r o r s o f up t o 
150 MAS. A v e r a g i n g a l o n g r i g h t 
a s c e n s i o n ( F i g . 3 ) g i v e s r e s u l t s 
which a r e s i m i l a r t o t h o s e found 
i n TC o b s e r v a t i o n s f o r t h e new 
FK5 s y s t e m ( A n g u i t a 1 9 7 4 ) . Due 
t o t h e s t e e p g r a d i e n t o f l o c a l 
s y s t e m a t i c e r r o r s i n t h a t p a r t 
o f t h e s k y , p h o t o g r a p h i c a s t r o -
metry was f o r t h e f i r s t t i m e 
a b l e t o r e v e a l s y s t e m a t i c e r r o r s 
o f a r e f e r e n c e frame (FK4) . 

Our i n v e s t i g a t i o n s show t h a t 
t o p q u a l i t y p h o t o g r a p h i c r e s u l t s 
from modern a s t r o g r a p h s combined 
w i t h a r i g o r o u s BA p r o c e d u r e a r e 
a c o m p e t i v e t o o l i n e s t a b -
l i s h i n g a f u t u r e homogeneous 
g l o b a l r e f e r e n c e f r a m e . 
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F I G . l : B l o c k - a d j u s t m e n t p l a t e c o n s t a n t 
p l a t e t i l t ( p - t e r m ) a g a i n s t c l a s s i c a l 
p l a t e a d j u s t m e n t c o n s t a n t . Every 
e l e v e n t h p l a t e was used f o r t h e p l o t 
but a l l 1008 p l a t e s were u t i l i z e d t o 
c a l c u l a t e a r e g r e s s i o n l i n e . 
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Discussion: 

EICHHORN This is a monumental piece of work. 
Everyone who participated in it should be congratulated. 
ZACHARIAS Thank you. 
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