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I t  i s  c h a r a c te r i s t ic  o f d is to r t io n - fr e e  ap la n ats  with a  concave primary and a  

convex secondary m irror th a t the p o s it io n  o f the fo c a l  su rface  I s  determined giv

in g  one o f the param eters o f the co n stru c tio n  and im posing the equation

whioh oan be a l s o  exp re ssed  a s  a  fu n ctio n  o f bein g q the m inim a obstruction  

-w ithout f i e l d -  o f the secondary m irro r given  a s  a  f r a c t io n  of the diam eter o f 

the prim ary m irror and K the r a t io  between the f o c a l  len g th s o f the secondary and

fo c a l  su rfa ce  a s  a  fu n ctio n  o f  q | which le a d s u s to  co n sid er two p o s s i b i l i t i e s *

1 ° -  A la rg e  o b stru ctio n  q > 0 ,4 2 , whioh lo c a te s  the f o c a l  su rfao e  behind the 

v ertex  o f the prim ary m irro r.

2° -  A moderate o b stru c tio n  q < 0 ,4 2 , which lo c a te s  the fo o a l  su rfa ce  between 

the prim ary and the secondary m irro r.

The f i r s t  ease  i s  f e a s ib le  when b u ild in g  te le so o p e s with a  prim ary m irror under 

2 ,3 0  m eters and the seoond case  f o r  te le so o p e s with a  prim ary m irror o f a  la r g e r  

d iam eter. In  both o a se s  the in s tra n e n ts  should be compact and the dame should 

have a  sm a lle r  d iam eter.

An a d d itio n a l problem in  a l l  C asse g ra in s i s  th a t d ire o t  l ig h t  from the sky 

should not f a l l  on the fo c a l  p lan e ; a  so lu tio n  has been sought by means o f three 

s to p s  named e x t e r io r ,  secondary and fo c a l  a to p s .T h e ir  fu n ctio n in g  and s i tu a t io n  

i s  shown in  f i g . l .  They oan be c a lc u la te d  without m ajor d i f f i c u l t i e s  deducing the 

n ecessary  form ulas geom etrica lly  .The fo llo w in g  paragraph ln d io a te s  the procedure 

and g ive some exam ples.

F i r s t  the fo c a l  r a t io ,  the o b stru c tio n  without a  f i e l d  q , the m agn ification  

and the u se fu l f i e l d  to  be given to  the te lesoop e  are  f ix e d ,  As the diam eter o f 

the f i e l d  in  whioh the s t e l l a r  image i s  kep t to  in  most o a se s  i s  from 30 *

i  -  7
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to 40*, i t  is  convenient to f ix  the size of the f ie ld  and leaves i t  constant for

the d ifferent oases which are calculated, as the photographic plate w ill not be

out exaotly to the diameter of the theoretical fie ld * In practice this f ie ld  can

be considered to be 40'. With the parameters shown above, the separation of the
( 2 )mirrors and the position of the focal surfaca can be easily obtained . I t  is 

also convenient to oalculate the diameter of the secondary taking into account 

the actual f ie ld .

Pig. 1

I t  ie  convenient to calculate f i r s t  the secondary stop whloh is  located over 

the edge of the c e ll containing the secondary mirror) it s  form ie  truncated cone 

and it s  inclination with respect to the optical axis is  determined by the equation 

of the ray which unites the edge of the primary mirror with the edge of the 

secondary mirror (diameter calculated with f ie ld ) .  Wa denominate qg the maxi- 

mun diameter o f this stop and a its  length projected on the optioal axis.
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The second stop  i s  loo  a te  d over the fo o a l  su r fa c e . I t e  diam eter and m ajor 

len gth  are  date m in ed  by the in to  roe o t  io n  o f the ray ( t h i s  ra j  correspond»

to  the re fle x io n  In  the primary m irro r o f the one g rac in g  over the edge o f the 

secondary stop  with an ineldenee angle equal to  h a lf  the angle corresponding to  

the f i e l d )  with M^( ^ ( t h i s  ray jo in s  the edge o f the seoondary m irror with the 

edge o f the f i e l d )  • We denominate q ̂  i t s  m ajor diam eter and X i t s  len th .Ev iden t

ly ,  t h i s  sto p  does not have to  be a tru n cated  cone a s  in d io ate d  in  the f ig u r e ,  

i t  oan be su b s t itu te d  by conveniently  p lace d  dleoontinoue r in g s .

The e x te r io r  stop  i s  obviously  determ ined by the s t r a i g h t • l in e  whioh u n ite s  

the edge o f the fo c a l  sto p  with the edge of the secondary sto p } t h i s  s t r a ig h t  

l in e  i s  extended a s  f a r  a s  the In te r se c t io n  of the te le sco p e  tube , o r  the ray 

in oident on the prim ary m irro r, the corresponding maximm f i e l d  bein g talcing in 

to  account•

Exam ples:

Two w idely se p ara te d  exam ples a re  g iven , one with a  la rg e  ob stru c tio n  and an

oth er with a  sm all one. I t  must be remembered th a t the s id e s  o f the s to p s  a l s o  

depend an the t o t a l  lum in osity  of the te le so o p e .

f 5,2 6,0 (fooal ratio of the system)

l 2,0 0,5

*0 0,483 0,280 (diameter of secondary with f ie ld )

d 2,18 2,19 (distance between vertices of the mirrors)

e 37'1 29'1 (diameter of f ie ld  in whioh the image is  kept equal or in
fe r io r  to 1")

0,50 0,40

B 0,07 0,36

»X 0,28 0 ,18

X 1,52 0,78

9e 1,07 1,05 (diameter of exterior stop).

4e 3,78 2,97 (distanoe between vertex of principal mirror and outer edgs 
of exterior stop).
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' Except when s p e c ia l ly  in d io ate d , the v a lu e s o f the exam ples are  non dim ensional 

or have -  1  (D^ -  diam eter of p r in o lp a l m irro r).

fha diam eter o f the neoessazy dona i s  alw ays sm alle r  them tb s  qu an tity  dQ| i t  

oan even beoone a  sm all f r a c t io n  o f t h i s  qu an tity  tak in g  in to  aooount th a t ths 

p r ih e ip a l m irror i s  under the revo lv in g  cen tra  o f the dome and th a t th s a x ta r io r  

'stop oan he made s u f f ic ie n t ly  la r g e ,  i t  f i r s t  approxim ation the rad iu s o f the 

dons i s  obtained hy means o f the fo llo w in g  eq uation !

r  -  d̂  -  1,3 (D1 - 1)

I f  we co n sid er in  the second example th a t -  6 m eters, the value o f  the ra 

d iu s o f the dome would he only 10  m eters.

The auth or wiehes to  thank M r.in gel Puoh f o r  h is  help in  the c a lc u la tio n  and 

the d iso u ssio n  of sane problem s.

41



B ib lio grap h y .

( 1 )  .  S .H .L in fo o t» Beoent advano* b l a  o p tio e . Oxford a t  tha C lareados P roas*

( 2 )  .  J .L a n d i Dessjr y Angel Puoh. T ab la s ds parám etros da oonstruooión de sistem as

f  o n a d o s  por un e sp e jo  prim arlo  oónoavo y un se oandarlo oonvexo. 

B o le t ín  d e l I n s t i t u t o  de M atem átiea, Astronomía y P í s io a  a *  5» 

ju n io  de 19¿3* Córdoba*

42


