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CADMIUM-SULFIDE EXPERIMENT 

By Luc Secretan 
Goddard Space F l ight  Center 

SECTION I - DESCRIPTION 

The cadmium-sulfide sensors are designed t o  detect  micrometeoroid p a r t i c l e s  
too  f i n e  t o  damage heavy metal l ic  hardware, but presumably present i n  su f f i c i en t  
numbers t o  damage sens i t ive  surfaces.  Cadmium-sulfide detectors  of similar con- 
s t ruc t ion  but of much smaller area have been used successfully on Vanguard 
satell i tes and on Explorer V I I .  On Explorer XIII, t he  useful  area i s  3.1 square 
inches o r  about 80 times t h a t  of t h e  Vanguard ce l l s .  

Construction.- The construction 
shown i n  f igure  XI-1 i s  t h a t  of a m i r -  
rorized e l l i p so ida l  f lask; t h i s  geomet- 
r i c a l  body had two opt ica l  foci ,  so t h a t  
a ray emanating from one focus would be 
concentrated a t  t h e  second focus by t h e  
re f lec t ing  w a l l s .  To r ea l i ze  these 
conditions, t h e  aluminized Mylar f i l m  
w a s  s t re tched i n  one of t h e  foca l  
planes while t h e  cadmium-sulfide c e l l  
w a s  mounted i n  t h e  other.  Should a 
micrometeoroid penetrate t he  opaque 
aluminized f i l m ,  t h e  rays from t h e  sun 
would f a l l  on t h e  c e l l  or be re f lec ted  
on it from t h e  mirrorized w a l l s .  

Calibration.- Each of t h e  c e l l s  
w a s  cal ibrated as follows: The c e l l  
w a s  covered by an opaque meta l l ic  cover 
provided with an elongated s l o t .  The 
slot w a s  then covered by a s l id ing  
blade pierced by a very s m a l l  ca l i -  
brated pinhole. N e x t ,  t h e  assembly w a s  
mounted on a shaf t  actuated by a 
variable-speed motor and rotated i n  
f ron t  of a Xenon-gas a r c  1 q  to i m i -  
ta te  t h e  revolutions of t h e  payload i n  
t h e  sun. A s igna l  f r o m t h e  cadmium- 
su l f ide  ce l l ,  carr ied by col lect ing 
brushes and rings, indicated t h e  
response of t h e  c e l l  t o  t h e  arc. 
f i g .  XI-2.) ~n invest igat ion i n  sun- 
l i g h t  ve r i f i ed  t h e  s imi l a r i t y  between 
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Figure XI-1.- Cadmium-sulfide-cell detector. 
All dimensions are in inches. 
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Figure XI-2.- Calibrat ion of cadmium-sulfide c e l l .  

. I  

t he  t o t a l  radiant-energy input t o  the  c e l l  from the  sun and from the arc.  
s l i de  with the  pinhole w a s  moved 1/4 inch at  a time a l l  the way across the 
diameter of the glass  globe, and the response of the c e l l  w a s  noted at  each 
stop. I n  order t o  diffuse the d i rec t  l i gh t  from the  pinhole t o  the c e l l  and t o  
equalize the sens i t iv i ty  of the system from edge t o  edge, some white paint w a s  
applied t o  the  front side of the ce l l .  

The 

SECTION I1 - RESULTS 

The sens i t iv i ty  of the ce l l s  w a s  such tha t  a pa r t i c l e  about 1 m i l  
(2'3 microns) i n  diameter could be detected. It w a s  estimated tha t  one h i t  by 
a par t ic le  t h i s  s ize  would occur i n  about 20 days. 
report, the  Mylar f i l m  ruptured during launch, and admitted a large amount of 
sunlight thus making the experiment inoperative. 
indicated tha t  probable cause of f a i lu re  was due t o  improper f lask  venting. 

A s  stated ea r l i e r  i n  the 

Postfl ight analysis and t e s t s  

The glass f l a sk  described previously represents a volume of a i r  tha t  has 
t o  be evacuated as the s a t e l l i t e  leaves the atmosphere. For t h i s  purpose a 



vent hole had been provided through the rear of the f lask  in to  the large t e l e m -  
e t ry  chamber. This, i n  turn, w a s  vented t o  the  outer space by ser ies  of large 
holes. Preliminary ground t e s t s  indicated tha t  the aluminized Mylar fi lm would 
not be torn by the expanding air, and tha t  venting w a s  adequate. A bet te r  plan 
has now been devised wherein the a i r  i s  vented from the  c e l l  d i rec t ly  in to  the  
outer space. Ground t e s t s  have shown t h i s  new design t o  be adequate. 
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