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I n c r e a s i n g  the Output From Inexpcns ive  G O z  L a s c c s  

Inexpens ive  C O  m o l e c u l a r  g a s  lasers have been  cons t ruc t rd(1 ,  2 ) .  2 

This r e p o r t  d e s c r i b e s  a mcthod for i n c r c a s i n g  powcr  output fro111 these 

d e v i c c s  by us ing  a s in ip l c  tcclinicluc f a r  lcngthening the  a c t i v e  g a s  tuhc 

and  by in t roduc ing  a cool ing s y s t e m .  A novcl  combina t ion  B r e w s t c r  

anglc window ho ldc r  which a l s o  s e r v e s  a s  a n  e l e c t r o d e  i s  d e s c r i b e d .  

Twenty  w a t t s  01 ouiput powcr  has  been  obtained a t  6-770 o v e r a l l  

c i i i c icncy  f r o m  a threc  m e t e r  tube with a o n e - c e n t i m e t e r  b o r c  d i a m e t e r ,  

u s i n g  llie abovc  t echn iques .  T h e  l a s e r  gas  tubc w a s  cons t ruc t ed  f r o m  

c o m m e r c i a l ,  w a t e r - j a r k c t c d  Ccnco(West  i inproved  with X j o in t s ) ,  

m a l e - f e n i a l e  c o n d c n s c r  co lu inns  65 ciii in lcnglh  wi th  a c l e a r  bore of 

1 c m  d i a m e t e r .  Occas iona l ly  a d r i p  tip had 1.0 be sawed  off to a s s u r e  

a 1 c e n t i n i e l e r  b o r c .  

v a c u u m  g r e a s e  a t  the  ground g l a s s  j o i n t s .  

e l e c t r o d e  ( F ~ i g ,  2 )  w a s  i n s e r t e d  i n  thc midd lc  of the gas tube .  

o v e r a l l  l a s e r  tube lcngtli  c a n  b e  quickly a l t e r e d  by addi t iona l  condense r  

c o l u m n s  a s  s p a c e  or  powcr  r e q u i r c m c n t s  d i c t a t e .  

F o u r  of tlicse tubes  w c r e  f i t t ed  together us ing  

An a l u m i n u m  center 

The 

A c losed  loop %rater-cool ing s y s t e m  was cons t ruc t cd  by i n t e r -  

c o ~ i n c c i i n g  the c o n d e n s e r  c o l u ~ ~ ~ n  w a t c r  j a c k c i s  with Tygon tubing, 

u s ing  a l a r g e ,  p l a s t i c  rubbish b a r r e l  a s  a w a t c r  r e s e r v o i r .  

purnping r a t c  or about  1 gal .  / m i n  was u s c d .  

su f f i c i en t  t o  yield 6-76,; ~ n ~ c r a l l  l a s e r  sys tc i r i  e f f ic iency  a t  r o o m  

A water 

I-Icat~ d i s s i p a t i o n  w a s  
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2 .  

t e i i i p c r a t u r c .  

t o  about  9% us ing  water  at a n  input  temperature  o f  10 Adding i c e  

to the  w a t e r  r c s c r v o i r  i n  a c l o s e d  loop system will provide th i s  input  

w ate  r t e m p e r  alii r c . 

T h e  o v e r a l l  s y s t e m  ef f ic iency  w a s  f u r t h e r  i n c r e a s e d  

0 C. 

Conib ina t ion  aluininuiii  e l e c t r o d c s  and  E r e w s t e r  ang le  window 

h o l d e r s  w e r e  tu rned  down on a l a t h e  and f i t t ed  with v a c u u m  g r e a s e  to  

the f e m a l e  ends of the c o n d e n s e r  co lumn g a s  tube (F ig .  3 ) .  

c h l o r i d e  U r e w s t e r  angle  windows w e r e  s e c u r e d  to the a lu in inuin  wi th  

low vapor p r e s s u r e  epoxy s u c h  a s  Torr-Seal.  The usefu l  l i f e t i m e  of 

Sodiuni  

t h e s e  windows is in  e s c c s s  of a few months  when kcpt  in ai1 a t n i o s p h e r e  

of l e s s  than  45% r e l a t i v e  huinidi ty .  

t he  air  n e a r  e a c h  NaCl  window wi th  a 100 wa t t  light bulb. 

This  w a s  a c c o m p l i s h e d  by hca t ing  

Plastic bags 

w e r e  employed  t o  cove r  the windows whcn t h e  l a s e r  w a s  not  i n  use.  

Whcn the NaCl f l a t s  r e q u i r e d  r epo l i sh ing ,  they were ,  without  d a m a g e ,  

s l i d  off the aluiuinui-n by hea t ing  with a t o r c h  and applying s l igh l  hand 

p r e  s s u r e .  

L a r g e  r a d i u s  m i r r o r s  w e r e  fabricat .ed f r o m  g l a s s  f l a t s  us ing  

a r n a t e u r  t e l e s c o p e - m a k e r s '  equipnlen t .  

onto the S L I ~ ~ ~ C C  of thcse  i n i r r o r s  af ter  a 1 - 2 m m  d i a m e t e r  hole  had 

been  d r i l l e d  in  the  c c n t c r  of t hc  output m i r r o r .  

d i a i n c t e r  with h ighe r  to ta l  pow" a t  r educed  c o h e r e n c e  w a s  obtained 

usii ig a sodiui~n chloridic i la i  as the uutput mi r ro r .  

Gold w a s  v a c u u m  depos i ted  

A l a r g e r  b e a m  

 he 4% f i r s t  surface 

Washington National Record Center 
Ofice of  the Army Surgeon General 
Record Group 112 
Accession #: 75 - 13 
Box#: 3 
File: 1304-14 Scc~r~~d bAO 2436 

3 G 1 0 5 \ ~  t??&.ds R e  



3 .  

r e f l e c t i o n  from the  sodium ch lo r ide  f l a t  was s u f f i c i e n t  t o  y i e ld  

a l a s e r  ou tput  of 20 wa t t s  from t h i s  narrow bore gas  tube.  

Mode p a t t e r n s  can be s tudied  by d i r e c t i n g  the  output  beam 

onto  the  su r face  of an asbes tos  shee t  o r  Mar in i te  i n s u l a t i n g  

board.  

600 C which i s  reached i n  about 30 seconds a t  a beam i n t e n s i t y  of 

about 20 w a t t s / c m  

gold-coat ing a concave g l a s s  l e n s  and r e i l r c t i v e l y  focus ing  the  

output  beam s l i g h t l y  off a x i s .  

These i n s u l a t o r s  begin t o  glow a t  a temperature of  about 

0 

2 . Increased power dens i ty  can be obtained by 

It should be noted t h a t  r a d i a t i o n  a t  the  C02 wavelength 

i s  i n v i s i b l e  and extremely hazardous.  It  i s  s t rong ly  r e f l e c t e d  

by many metal  su r f aces .  I n  experimental  s t u d i e s  on r a b b i t  eyes ,  

2 
even a t  power d e n s i t i e s  a s  low as 0.2 wattslcm , gross  i n j u r y  

to the  cornea was produced(3). A t  h igher  power l e v e l s  u l c e r a t i o n  

of the  cornea occurred which healed by scar r ing(4) .  Such a s c a r  

can i n t e r f e r e  wi th  v i s i o n .  Res tora t ion  of v i s i o n  r e q u i r e s  removal 

of the  scar red  t i s s u e  and i t s  replacement by co rnea l  t r ansp lan ta t ion .  

Although p l a s t i c  o r  g l a s s  f ace  s h i e l d s  may p r o t e c t  aga ins t  low 

l e v e l  backsca t te red  r a d i a t i o n ,  they will not  o f f e r  adequate p ro tec t ion  

aga ins t  t h e  d i r e c t  beam a t  the above power l eve l s (3 ) .  Also,  c lo th ing  

and h a i r  a r e  inflammable. Consequently, extreme caut ion  m u s t  be 

used i n  the opera t ion  of CO l a s e r s .  
2 
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5. 

F i g u r e  Capt ions  

1. System schrinatic.  The  hcliuni, n i l rogen  and c a r b o n  

dioxide gas iiiixtures a re  con t ro l l ed  with m i c r o -  

r egu la l ing  v a l v c s ,  V T h e  va lves  l a b c l e d ,  V 

arc shuloff v a l v c s .  

1 ’  2 ’  

2. A l u m i n u m  c c n t c r  c lcc t rode .  

3 .  Combinat ion  a luni inuin  end c l e c t r o d e  and B r c w s t e r  

angle  window h o l d e r .  Two a r c  r e q u i r e d .  
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