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What do you think of when you hear t he  word 
l a s e r ?  K i l l e r  s a t e l l i t e s  placed wi th in  the  
Earth's atmosphere destroying each other? Comic 
book space t r a v e l l e r  Buck Rogers zapping the  
enemy, or Star Wars? Though these things are  not 
r e a l i t y  i n  today's world, t he  progress of l a s e r  
technology may soon develop systems such as these. 

Amateur Radio operators  experimenting with 
new technology are  communicating in  popular modes 
other  than CW and voice. AMTOR, packet radio, 
RTIY and other computer-assisted communication are  
coming of age. Microwave rewrds are  still being 
created s ince  i ts  invention p r io r  t o  t he  1940's. 
What about laser  communication? You might think 
its ul t imate  use is f o r  m i l i t a r y  operat ion,  in- 
dustr ial  processes, or medical surgery, but w h a t  
about Amateur Radio? what po ten t i a l  do l a s e r s  
hold for  t h i s  mode of communication? 

The August 1984 i ssue  of QII;X fea tured  Geoff 
Krauss, WA2GFP1s, VHF+ Technology column. In  
Geof f ' s  t e x t ,  he mentioned l a s e r  contac ts  estab- 
l i shed  during Amateur Radio contests .  The da ta  
l ed  m e  t o  inves t iga te  t h i s  a rea  fur ther .  To 
understand l a s e r  technology, it is wise t o  look 
into its operation and w h a t  makes it work. Let's 
take a look a t  w h a t  type of laser  would best s u i t  
Amateur Radio operation, and its basics. 

The Birth of a New Technology 

The f i r s t  experiment involving l a s e r  tech- 
nology began with Albert Einstein and Danish phys- 
i c i s t  Niels  Bohr during the  period of 1913 t o  
1917. They had discovered, through t h e i r  in- 
dividual laboratory research, t h a t  e lec t rons  ex- 
posed t o  ex terna l  energy sources a r e  ra i sed  t o  
higher energy levels momentarily. When the ener- 
gized electrons f a l l  back t o  their  original energy 
s ta te ,  energy in  the form of l ight  or  electromag- 
netism is released. I t  w a s  a lso noted that  elec- 
trons of the same material emit l ight  of the same 
wavelength ( l i k e  a "pump"). Ruby c r y s t a l s  a r e  
more easi ly pumped than other materials. 

Laser is an acronym for  "light amplification 
by s t imula ted  emission of radiation." I t  is a 
human-made generator of coherent (monochromatic) 
light. This means that it is composed of a single 
wavelength o r  pure co lor ,  and has corresponding 
poin ts  on the  wavefront t h a t  a r e  i n  phase. It  is 
an idea l  wave whose s p a t i a l  and t ime proper t ies  
are clearly defined and predictable. Nonwherent 
l i g h t  on the  o ther  hand, cons i s t s  of random and 
discontinuous phases of varying amplitudes, and is 
made up of many wavelengths and colors. Light- 
emitting diodes (LEDS) , produce incoherent radia- 
tion, but have a similar structure t o  that  of the 
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F i g .  1 -- The e lect romagnet ic  spectrum. The ruby l a s e r  

f a l l s  wi th in  t h e  v i s i b l e  l i g h t  range. Other l a s e r s  

producing coherent  l i g h t  span from t h e  microwave region 

t o  t h e  p a r t  of t h e  spectrum where l i g h t  is v i s i b l e .  
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