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ABSTRACT

lD t l le  p la teho lde  n i r ro r  a l ig | r )en t .  wc  produc t 'an  aux i l ia ry  po in l  \ourcc  wh iu l r  l l l l l s  i r l  l l r c
cor rcc t ing  lens .  I f  the  ad jus tmcn l  i s  cor rcc t ,  thcn  t l re  i  r i l g |  o l  r r I l cc  re l l cc l io I ] .  ! , .  w i l l
coincide with the inlage of threc i. l l .cl ions 1.. rs plopr..rscd by Drwlrirst and Yrics. Hr,'rtve r
r)Lrr results indicate ti lat. due to off '-axis position oi t i le sourcc. t l lerc exisls abcrrations lt l l
a l t d  1 . .

SARI

Sebuah sunrbcr-calraya-tit ik buatan telal, dibenluk pada Icnsa-koreksi Suna tcs pclernpaDAa)r
kaset pelal potret Schmidt, di Observalorirrm Bosscha. Cara Dewhirst dlr) Yates diadaptasi-
kltn untuk keperiuan tes. Dalrr'r) tes ini. Ji!?lt, l i t- i jalan berkrs calraya yang terpanlul sekti i
( 1 , ) d a r  - 3 k , t l i ( l r ) o l e h c c r m j n u t a n ) ' , i . K a l a u k c c l u J u k a n k l s e t p c l a t b a i k , n r a l a l ,  a k r n b c r -
in rp i t  denBan I3 .
Tetapi hasii tes kita menrperlihatkan bdrwa. lkibrt kedrrdukan sunrbcr ctlrala di lLLar
: r r r lhu .  teq : rd i  rbera . r  puJ l  l ,  J rn  I ,
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I  o  r l r tcc l  t j l l  o l  l ) l i r t r l l ( ) ldu l  in  r i  - \ ' l i l r i . l l  tc lcscopr .  l )cwhirs t  ln t l  Yates (  1954)
prol)osr.(l t() ilsa ir l)oint so rer on thc corrt'ctitrg lens. Alt auxiliary nlirror
rc l ) l . r .c \  l l tc  I r l r (J l ( ) : l l i r Ih ie  l ) l i r te  i r ]  l i r !  l r ia tcholdcr ' -  to  pxr t ie ipate in  the font i ing
of  i r ragc l_ , .  

- f i r is  point  is  thc inragt  Ibrnred by thr ! 'c  rc f lect ions.  due to the
conclve pr i rnary n l i r ror .  co l tvex r r i r ror  in  the p lateholder  and again due to the
concuvc' rrrirror. | , is thr inrugc Ibrnrcd by only one rel'lection i[ the concave
rn i r ror .  [ ] ig .  I  shows the l ight  pat) r  prodLlc ing I ,  and t r .  Accord ing to Dewhirs t
and Yates.  thc nr i r ror  p lat f l ro lder  i j r l jL lsn l rnt  is  correct  when I ,  co inc ides wi th
' 3 '

Hel fncr  (  195.1)  s l )owS that  I  ,  is  ls l igr r l t ic .  i lnd I i  is  f ree of rberrat ion-  Frr r ther-
more.  Andencn and ClaLrscn (197.1)  showed that  l ,  occured as two l ings.
becausc of the astigmatisnl xnd viglrettil)g. while lr is stil l a point and free of
aberration. So. according to tltent. tlte ad-iusnlent is corrcct whe ir I. is in the
c e n t r e  o f  I t .

The abenl t ion tunct ion,  or ig inal l i  known ls  t l ie  Scidel  a t )erranon.  can oe ex-
pressed as follows.

w(() ' ) t  
f  

l t  { .0 }  ,1bhr '3 cos d + 4b3 h3 r '  cos d

+  1 b 2 l r 2 r ' 2  ( l  e o s ?  p +  1) )

I  I  \ 2  I  \
t , t  [ '  d , , '

( l )

l ^
4

rr ltelc

.= l{,* i - l  * r
t ) , , r

( t )

( 3 )lr

0 '  i s  t h c
l )o,  is  t l rc
D  , 2  i s  t h c
R is  thc
L  I S  I I I C

r ' '  lnd $
h is  t l le

. l I-L ?r, l
( l ) r "  R )

1 'o: i t  io  n ut  er i t  grLrp i l
, . l is tance-  of  ob icct  to  rur . l
d i s t a n c e  o l  i n r a g e  t o  r r r i r i ( ) r
r l d i t t s  o f  c t r n a t L r t e  o l  t l l .  r r r i r r . , ,
d i s t a n c e  o f  c x i t  p u p i l  l o  i r i ' i " r
are pdluI  coorc l inates o l  J)o int  ( . ) '  r t  t l re  ex i t  pupi l
r l is tance object  to  thc. l \ i5  o l  \ \ 's te tn

For  t l re  objcct  on the corrcct ing Iens.  i t  can bc shown that
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R Dor = l im t i
d . , 0

R D, ,  = l in t  d
d = ' 0

L ' -  R

Thus we will obtain

3

( 4 1 )

( 4 b )

( 4 c )

w(Q') = j- F;*1,1?r*rY fro 4(*)n,'. .o,d

+  4 ( , \ ' 1 :  g :  r '  c o s 4  +  2 1 ! 1 t  5 ,  r ' ,  t l c o s r  p  +  l  y )  ( 5 )
d J

Furthermore, the llrst and thc second tenn become zero, while tlre third
becomes infinitely large, which does not have physical meaning- Therefore, the
aberrations formed are astigmatism and field curvature, explained by

I  l r 2
wtg '1=  . l  " .  r ' 2  r l cos2p+  I ). . zRJ

In the Cartesian coordinate, it becornes

w(e,)=(x,.y,)= f  $",r*, t  *r ' ' ,

The deviations in the x and y directions are
D r z  , a w { x , . y ' t .

a(x)= 
. ; ; (  a* , - )
D , ,  7 d W ( x ' . 5 ' 1 1aryr -  -  .  -  - , - - - -  r
cos q \ oy /

where

S i n a =

Thc Bosscha Schmidt Telescope used for this cxperintent has been described by
The (1961) .  The technica l  data of  th is  inst runtent  are as fo l lows:  d iameter  o1 '
the mir ror  71.12 cnr .  rad ius of  curveture 253.33 cm and h is  17. .10 crr r .  ln-
ser t ing these values in to aquat ions(6)  and (7) ,  we obta in I ,  as an e l l ipsc wl th
dinrension of  t l re  axes:  AX,n, ,  = 0.5u1 enr ,  rnr l  Ay, , , " ,  =  0.  |  6g cnr

(  6 a )

(  6b)

(7  a )

(  7b)

(8 )
h

R
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r ( ' l  i i l l ( r I l \  i :  s r r r r I l r  l l l c  t o l l l  i r l ) r r r i l t i o l t  l r r l l c t i o n  l  r l  i s  t h r  s r i r r r  o l  l l l c  f c s I c ( '
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Tlrcrc lor , '

l l r r  i r l r t I r l l ron  t l r i r t  oeer l rs  ln  t l le  i r l l i r ! : c  lb rn rcc l  b1  t l t rce  rc l l cc t ions  is  r  r l i s to r ' -
f i ( )n  , \  ( l r ' \ r i i t i o  . r I l ) car \  w i th  t l rc  l ) rcs t l l c r :  o l  i l l ) t r r : r l io r  j i )nc t iOn.  in  uccor t i -
a t rcc  rv i t l r  t  7 ) .  I  l r r ' r r l i r re

. l  r  . :  1 )  J t ) -J  c i r r

']f.'''*,''
(  l l a  )

l h )

l -onnct l  b1 '  thrcc ret lec-
st i l l  le t i t ins t l te  form of

lw'ur 1l'oni tlrc inragc

I  r0 r r  t l r r  : r l .o r i  r l c r i r l t io t t .  rvg  k to \ \  t l i i l t  t l re  in l i l l l c
t ions  l r r r r  no  us l jg r r r . r l i s rn  and l je ld  cL ln r t r l r ! - .  Th is  in rag t

i j  l ) o i n 1 .  l , r  t  i 1  r r o v c s  r l d i l l l y  a t . 1 1 1 1 " , r . "  .  
l ' - 1 t t  

- -( 'os  u  .  I l '
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of the centre of the correcting lens.
ln  our  exper intent  we found t ie  inrage I ,  looks l ike. , l l " .  whi ie  l ,  is  c l is tor ted.
Tire distortion will displace I., a certain distancc away. 

'l 
he prescnt rbsLrlt

suppor ts  the f ind ing by Andenen and ClaLrsen (1974)  in  which thcy lsser te i l
that the niethod is sensitive for tangential shifts. Here we tbuitl again tliat the
adjustment  is  concct .  due to the of far is  Posi t ion r l1- l l )e  sorr rcc.  i f  l ,  is  not  in
l h e  c e n t  r c  o l '  l l

-- 
Z 

l \rcdl phnd

.-< 
Plrtcholdcr

.,1/

/.'.

L

I'
I t
I3

Figure 1 Figure 2

We would like to aknowledge our thanks to Mr. Djoko pitono, of the National
Institute for Instrumentation (LIN), for providing us with test mirrors and to
Mr. Sutia for his technical help. Part of this project is supported by ITB project
n o .  1 4 0 1 .

REFERENCES

Andersen, J.  and Clausen. J.V.,  197.1. Astron. & Astrophys. ,?1. 423.
Dewhirst ,  D.W. and Yates, G.( i . .  1954. Observatory 24, i  I  .
Haffner,  H..  1954, Observatory 24, 210.
Klein,  N.V.,  1970, Opt ics.  John Wiley & Sons, New york.
T}e. Pik -  Sin.  1961, Contr ib.  Bosscha Observatory.  no. 9.

e x l t  p n p i l


