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©  IR-radiation  source  and  method  for  producing  same. 

©  A  source  (2)  of  IR-radiation  comprises  an  enclosure  (4) 
defining  between  its  walls  a  sealed-off,  electrode-less  chamber 
(6),  the  walls  having  at  least  one  portion  transparent  to 
IR-radiation,  and  the  chamber  (6)  containing  a  gas  mixture 
consisting  of  at  least  one,  molecular,  IR-active  gas,  at  least  one 
buffer  gas,  and  at  least  one  noble  gas.  A  method  for  producing 
the  IR-radiation  source  (2)  is  also  described. 
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Description 

IR  -  RADIATION  SOURCE  AND  METHOD  FOR  PRODUCING  SAME 

The  present  invention  relates  to  sealed-off,  molecular  gas-discharge  sources,  without  internal  electrodes, 
radiating  at  discrete,  non-coherent  and  spontaneous  emission  frequencies  in  the  infra-red  (IR)  spectrum,  and 

5  to  a  method  of  producing  such  sources. 
Sealed-off,  as  opposed  to  non-sealed  continuous  flow,  molecular  gas-discharge  IR  sources  are  known  in 

the  art.  These  sources  are,  however,  in  general  of  short  life  span  due  to  dissociation  and/or  depletion  of  the  IR 
emitting  gas  during  operation  and  are  weak  due  to  non-radiative  relaxation  of  the  excited  molecules.  Also,  the 
ratio  of  the  IR  output  to  the  input  power  of  these  known  sources,  is  low.  In  order  to  overcome  some  of  these 

0  shortcomings,  solutions  were  suggested  which  include  rather  complicated  structures,  such  as  the  device 
described  in  Robert  A.  Young's  U.S.  Patent  number  3,984,727  and  the  device  described  in  the  U.K.  patent 
number  1,591,709,  to  R.S.  Webley. 

It  is  therefore  an  object  of  the  present  invention  to  ameliorate  the  disadvantages  of  the  prior  art  devices  and 
to  provide  IR-radiating  sources  of  simple  structure  capable  of  emitting  narrow  spectral  lines  at  discrete 

<5  spontaneous  emission  frequencies  characteristic  of  the  molecular  rotation  -  vibration  transition  band  of  one  or 
several  gas  species. 

It  is  a  further  object  of  the  present  invention  to  provide  IR-sources  which  operate  continuously  for  at  least 
several  months,  have  a  power  output,  at  selected  frequencies  of  at  least  several  milliwatts,  and  a  power 
efficiency  which  is  such  that  the  specific  IR  output  power  at  these  frequencies  is  in  the  order  of  several  percent 

?0  or  even  tens  of  percent,  of  the  total  power  needed  to  operate  these  sources. 
These  and  other  objects  are  achieved  by  providing  a  source  of  IR-radiation  comprising  an  enclosure 

defining  between  its  walls  a  sealed-off,  electrode-less  chamber,  said  walls  having  at  least  one  portion 
transparent  to  IR-radiation,  and  said  chamber  containing  a  gas  mixture  of  at  least  one,  molecular,  IR-active 
gas,  of  at  least  one  buffer  gas  and  of  at  least  one  noble  gas. 

?5  The  invention  also  provides  a  method  for  producing  a  source  of  IR-radiation,  comprising:  providing  an 
enclosure  made  of  a  dielectric  material  defining  between  its  walls  a  chamber,  soaking  said  chamber  in  a 
cleaning  agent,  thoroughly  rinsing  said  chamber  with  distilled  deionized  water,  drying  said  chamber,  baking 
said  chamber  at  a  temperature  of  about  between  200-300°  C,  introducing  in  the  chamber  at  least  one  noble 
gas,  effecting  a  discharge  in  the  chamber  for  a  period  of  time  and  emptying  said  gas,  filling  said  chamber  with  a 

30  gas  mixture  containing  at  least  one,  molecular,  IR-active  gas,  of  at  least  one  buffer  gas  and  of  at  least  one 
noble  gas,  and  hermetically  sealing-off  said  chamber. 

The  invention  will  now  be  described  in  connection  with  certain  preferred  embodiments  with  reference  to  the 
following  illustrative  figures  so  that  it  may  be  more  fully  understood. 

With  specific  reference  now  to  the  figures  in  detail,  it  is  stressed  that  the  particulars  shown  are  by  way  of 
35  example  and  for  purposes  of  illustrative  discussion  of  the  preferred  embodiments  of  the  present  invention  only 

and  are  presented  in  the  cause  of  providing  what  is  believed  to  be  the  most  useful  and  readily  understood 
description  of  the  principles  and  conceptual  aspects  of  the  invention.  In  this  regard,  no  attempt  is  made  to 
show  structural  details  of  the  invention  in  more  detail  than  is  necessary  for  a  fundamental  understanding  of  the 
invention,  the  description  taken  with  the  drawings  making  apparent  to  those  skilled  in  the  art  how  the  several 

40  forms  of  the  invention  may  be  embodied  in  practice. 
In  the  drawings: 

Fig.  1  is  a  schematic  representation,  partly  in  cross-section,  of  an  IR-radiation  source  according  to  the 
present  invention; 

Fig.  2  is  a  graph  showing  discrete  emission  spectrum  of  an  IR-radiation  source; 
45  Fig.  3  is  a  schematic  representation  of  an  embodiment  of  an  IR-radiation  source  according  to  the 

invention,  and 
Fig.  4  is  a  schematic  representation  of  a  two  compartment  IR-radiation  source. 

Referring  to  Fig.  1,  there  is  illustrated  an  IR-radiation  source  2  constituted  by  an  enclosure  4  defining 
between  its  walls  a  sealed-off  chamber  6.  The  enclosure  4  is  made  of  a  dielectric  material  such  as  Pyrex®,  glass 

50  or  quartz  and  has  at  least  one  wall  8  transparent  to  IR-radiation,  which  radiation,  during  operation,  can  be 
emitted  therefrom  in  the  direction  of  arrows  A.  In  order  to  excite  gas  molecules  contained  inside  the  chamber 
6,  the  enclosure  4  may,  however,  be  fitted  on  the  outside  thereof,  with  a  pair  of  electrodes  10  and  12 
connectable  via  a  cable  14  to  an  RF  driver  (not  shown)  for  powering  and  controlling  the  source  2. 

In  accordance  with  the  present  invention,  the  interior  of  the  enclosure  4  is  filled  with  a  gas  mixture 
55  containing: 

a)  at  least  one,  molecular,  IR-active  gas  capable  of  emitting  IR-radiation  of  a  known  discrete  spectral 
distribution  when  suitably  excited; 

b)  at  least  one  buffer  gas  having  relatively  long-living  state  of  excited  energy  levels,  capable  of  storing 
the  absorbed  exciting  energy  for  increasing  the  rate  of  excitation  and  emission  of  the  IR-active  gas  by  the 

60  V-V  (vibration-vibration)  collisional  process,  and 
c)  at  least  one  noble  gas  for  assisting  the  initiation  of  the  gas  mixture  discharge  and  for  increasing  the 

concentration  of  free  electrons  in  the  chamber. 
Experiments  carried  out  with  such  mixtures  have  shown  that  in  order  to  achieve  an  IR-radiation  source 
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sxhibiting  a  prolonged  life  span,  an  enhanced  emission,  and/or  a  suitable  modulation  of  the  emitted 
IR-radiation,  several  inter-related  parameters  should  be  taken  into  account: 

i)  the  mixture  of  the  above-described  three  types  of  gases; 
ii)  the  pressure  of  the  mixture  inside  the  chamber,  and 
iii)  the  configuration  of  the  chamber.  5 

Considering  these  interdependent  parameters,  it  can  be  stated  that  during  the  natural  decay  time  of  the 
sxcited  IR-active  molecules,  e.g.,  in  the  order  of  several  milliseconds,  the  molecules  are  prone  to  quenching  by 
three  different  processes:  wall  quenching,  collisional  quenching  and  self  quenching.  The  wall  quenching  is 
caused  by  the  diffusion  of  excited  molecules  from  a  location  in  the  bulk  of  the  gaseous  medium  to  the  walls  of 
the  enclosure  where  it  is  rapidly  quenched  and  the  excitation  is  lost.  The  average  diffusion  time  for  an  average  10 
size  of  a  source  operating  at  gas  pressures  which  are  lower  than  optimal  pressures  for  high  output,  is  several 
times  faster  than  the  radiative  life  time.  This  obviously  results  in  a  substantial  reduction  of  the  IR  intensity  of  the 
conversion,  efficiency  of  discharge  energy  compared  with  the  corresponding  situation  in  atomic  sources  in  the 
visible  or  U.V.  regions  of  the  spectrum.  The  collisional  quenching  occurs  between  the  IR-active  molecules  and 
other  constituents  of  the  mixture,  including  impurities.  Premature  quenching  of  the  excited  states  by  collision  15 
of  excited  molecules  with  other  atoms  or  molecules  present  in  the  gas  mixtures,  results  in  a  decrease  of  the 
intensity  of  the  IR-emission  and  of  the  efficiency  of  IR-source. 

The  nature  of  a  particular  quenching  agent  depends  on  the  specific  emitting  molecule  and  on  the  excited 
state.  For  example  the  4.27  emission  from  the  (001)  state  to  the  (000)  state  of  a  CO2  molecule  is  particularly 
susceptible  to  quenching  by  collision  with  water  or  hydrogen  molecules.  20 

Finally,  molecules  in  their  excited  state,  emitting  characteristic  IR  radiation  are  often  quenched  by  collision 
with  unexcited  molecules  of  the  same  species.  This  is  called  self  quenching  and  it  drastically  limits  the  overall 
pressure  of  active  species  permissible  in  the  IR-emitting  source.  It  follows  that  IR-active  molecular  species  in 
the  source,  as  well  as  atomic  or  molecular  buffer  species  should  be  maintained  at  bound  pressures  not 
exceeding  predetermined  values.  Since  diffusion  to  the  walls  of  the  enclosure  is  faster  at  reduced  pressure,  25 
wall  quenching  and  collisional  quenching  are  inter  dependent.  Thus,  only  relative  large  size  sources  can 
maintain  high  emission  intensities  at  considerable  power  conversion  efficiencies. 

Examples  of  IR-radiation  sources  built  and  operated,  in  accordance  with  the  present  invention,  are  as 
follows: 

30 
EXAMPLE  NO.  GAS  MIXTURE  RELATIVE 

PRESSURES 
1.  C02,N2,He  1:4:7 
2.  C02,N2,He,Xe  1:2:2:3 
3.  C02,N2,Xe  1:2:8 
4.  CO,N2,Xe  1:1:8 

3b 

The  total  pressure  inside  the  chamber  can  vary  from  1  to  100  torr.  Fig.  2  illustrates  the  emission  intensity  of 
an  IR-radiation  source  comprising  C02,  N2,  Xe,  and  He,  having  relative  partial  pressures  of  1,2,3,3,  and  a  total  40 
pressure  in  the  range  of  6  -  25  torr.  The  source  has  been  excited  by  an  RF  oscillator  operating  at  a  frequency 
range  of  4-7  MHZ  at  an  average  output  power  of  hundreds  of  milliwatts.  The  output  from  the  radiation  source  is 
in  the  order  of  tens  of  milliwatts. 

Referring  now,  with  reference  to  Figs.  3  and  4,  to  the  aspect  of  the  configuration  of  the  IR-radiation  sources, 
this  term  as  used  herein  is  meant  to  encompass,  both,  the  overall  size  and  shape  of  an  enclosure  defining  a  45 
chamber  6  containing  the  mixture  of  the  gas. 

In  a  gas  mixture  of  example  No.  2,  for  instance,  the  lifetime  at  the  (001  )  vibrational  state  of  a  carbon  dioxide 
(C02)  molecule  which  produces  the  4,27  micron  emission  is  approximately  5  milliseconds.  It  follows  that  in 
order  to  maximize  the  IR  output,  the  chamber  dimensions  in  the  region  of  the  discharge  and  the  gas  mixture 
total  and  partial  pressures  should  be  chosen  so  as  to  avoid  the  possibility  that  diffusion  to  the  wall  could  take  50 
much  less  than  this  time  and,  that  the  different  collisional  relaxing  processes  will  occur  at  a  higher  rate  than  1/5 
milliseconds  =  200  sec-1.  If,  however,  it  is  desired  to  obtain  faster  modulation  rates  of  the  emitted 
IR-radiation,  the  size  of  the  chamber  should  be  small  enough  so  that  the  diffusion  of  the  molecules  to  the  walls 
of  the  chamber  will  take  less  than  the  decay  time  of  the  molecule.  While  for  the  C02  molecule  the  decay  time  is 
approximately  5  milliseconds,  the  decay  time  for  CO  (see  example  No.  4)  is  about  30  milliseconds.  55 

As  seen  in  Fig.  3,  the  enclosure  4,  is  composed  of  two  portions  :  a  first  portion  of  a  greater  diameter  D  (about 
40  mm)  and  of  a  length  L  (about  50  mm)  called  the  reservoir  and  of  a  second  portion  of  a  lesser  diameter  d, 
(about  15  mm)  and  of  a  length  1  (about  30mm),  called  the  discharge  portion  or  zone.  The  two  electrodes  10 
and  12  are  coupled  onto  the  discharge  zone.  Upon  excitation,  the  desired  gas  emission  exits  the  chamber  6  in 
the  direction  of  arrow  A.  Hence,  as  can  be  appreciated,  the  major  volume  of  the  chamber  6  is  utilized  as  a  60 
reservoir  for  constantly  replenishing  the  discharge  zone  with  the  same  mixture  of  gas  molecules.  This  type  of 
source  configuration  increases  the  life  span  and  stability  of  the  output  power  of  a  source. 

Experiments  made  with  an  IR-radiation  source  having  a  configuration  of  Fig.  3  and  filled  with  a  gas  mixture  of 
example  2  above,  have  shown  that  a  duration  of  a  life-span  exceeding  over  10,000  hours  of  continuous 
operation  can  be  achieved.  Experiments  made  with  a  source  containing  a  gas  mixture  of  Example  No.  4,  65 

3 
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achieved  continuous  operation  exceeding  5000  hours. 
Other  experimental  results  which  were  carried  out  are  summarized  in  the  following  tables: 

TABLE  1 

Pressure  Dependence  on  IR-radiation  Decay 
Time 

10 

15 

Source  configuration  of  Fig.  1  ;  D  =  15mm;  gas 
mixture  of  Example  No.  3. 

Total  pressure  Decay  Time  Comparative 
in  the  chamber  (msec)  IR-radiation 

Output 

8  4  90 
14  3  70 
18  2  45 

25 

30 

35 

TABLE  II 

Gas  Mixture  Dependence  on  IR-radiation  Decay 
Time 

Source  configuration  of  Fig.  1  ;  D  =  1  5mm  ;  total 
pressure  10  torr. 

Gas  Mixture 
C02,N2,Xe 

Decay  Time 
(msec) 

Comparative 
IR-radiation 

Output 

10:20:  30 
10:  1:  30 
10:  1:100 
10:  1:300 

4 
2 
3 
2.5 

100 
45 
60 
40 

40 
TABLE  III 

Gas  Chamber  Configuration  Dependence  on 
IR-Radiation  Decay  Time 

45 
Gas  mixture  of  Example  No.  3;  total  pressure  10 

torr. 

50 

55 

Gas  Chamber  Decay  Time  Comparative 
Diameter  (in  (msec)  IR-radiation 

mm)  Output 

15  5  100 
10  3.5  70 
6  2  50 

Turning  to  Fig.  4,  there  is  illustrated  a  modified  source  2,  having  two  compartments  14  and  16.  In  the 
compartment  14  there  is  introduced  a  gas  mixture  according  to  the  invention  having  a  certain  active  gas,  (e.g., 
C02).  In  the  compartment  16  there  is  sealed  a  gas  mixture,  however,  with  an  additional  active  gas,  (e.g.,  N20  or 

60  any  other  molecule  having  a  dissociation  tendency  similar  to  N20).  When  discharge  occurs  in  compartment  14, 
radiation  in  direction  A  from  the  molecule  of  said  certain  active  gas  enters  into  the  compartment  16  with  the 
additional  active  gas.  In  the  second  compartment  16,  the  first  active  molecule  will  absorb  the  characteristic 
radiation  emanating  from  the  compartment  14  and  by  the  collisional  V-V  process,  will  excite  the  second  active 
molecule  to  its  vibrational  state.  Hence  a  radiation  in  direction  B  of  the  second  active  gas  will  be  emitted  from 

65  the  compartment  16,  without  inducing  a  gas  discharge  in  it. 

4 
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As  it  has  been  hereinbefore  described,  an  essential  feature  of  the  present  invention  is  tne  seiT-controiiea 
ong-life  continuous  emission  IR-radiation  source,  which  is  achieved,  inter  alia,  by  avoiding,  as  far  as  possible, 
iifferent  quenching  processes  and  other  causes  depleting  the  IR-active  gas  in  the  mixture.  In  this  endeavour, 
t  is  proposed  to  pretreat  the  interior  of  the  enclosure  -4  prior  to  the  introduction  of  the  gas  mixture  therein  as 
ollows:  5 

a)  soaking  the  gas  chamber  6  in  chemicals.  For  example,  overnight  soaking  with  300/o  Nitric  Acid  in 
water  or  Sulphuric  Acid  +  1%  Sodium  persulphate,  or  sulpho-chromic  Acid,  or  other  similar  cleaning 
agents  such  as  Alconox®,  Micro®  or  Nochromix®; 

b)  thoroughly  rinsing  with  double-distilled  de-ionized  water; 
c)  drying  the  chamber  with  e.g.,  ethanol  ;  10 
d)  baking  at  280°  C  in  a  vacuum  oven  ; 
e)  introducing  in  the  chamber  a  noble  gas,  e.g.,  Xe,  effecting  a  discharge  in  the  chamber  for  a  short 

period  of  time  and  emptying  the  gas;  and 
f)  introducing  a  gas  mixture  in  the  chamber  substantially  equal  to  the  gas  mixture  to  be  used  in  the 

source,  effecting  a  discharge  for  a  short  period  of  time,  e.g.,  several  minutes,  and  emptying  the  gas.  15 
Having  baked  out  and  evacuated  the  chamber,  and  having  effected  discharges  with  gases  -of  the  final 

mixture  used,  the  selected  gases,  as  described  hereinbefore,  are  introduced  into  the  chamber  at  the 
calculated  ratios  and  pressures,  the  chamber  is  then  hermetically  sealed-off. 

Optionally,  the  enclosure  materials  which  normally  have  high  relaxing  tendency  to  the  IR-active  molecules, 
can  be  coated  with  substances  which  reduce  this  tendency,  for  example,  Barium  Fluoride  or  Sapphire.  20 

Alternatively,  it  is  proposed  to  produce  the  enclosure  wall  material  with  a  radioactive  substance,  that  while 
radiating  into  the  chamber,  assists  in  pre-conditioning  the  gas  mixture  inside  the  enclosure  for  easy  ignition. 
The  same  effect  can  be  achieved  by  adding  traces  of  radioactive  gas  such  as  85Kr. 

Also,  in  order  to  maintain  a  preferred  level  of  IR  active  gas  molecules,  it  is  suggested  in  some  cases,  to  add 
to  the  mixture  gas  molecules  which  will  maintain  the  concentration  of  the  IR-active  gas  molecules  at  the  25 
desired  level.  Such  an  addition  may  be  constituted  by  e.g.,  H2  molecules  when  the  IR-active  molecules  are 
CH4. 

While  in  the  above  description  there  have  been  given  limited  examples  of  IR  active  molecules,  experiments 
have  shown  that  many  other  IR-active  molecules  are  also  very  useful.  Among  these  there  should  be  mentioned 
the  following  gas  molecules  including  rare  isotopes:  30 

JO 

HI  I2U  Oi_»2  111  13  4U 
Dl  H2S  S016018  ND3 

It  will  be  evident  to  those  skilled  in  the  art  that  the  invention  is  not  limited  to  the  details  of  the  foregoing 
illustrative  embodiments  and  that  the  present  invention  may  be  embodied  in  other  specific  forms  without 
departing  from  the  spirit  or  essential  attributes  thereof.  The  present  embodiments  are  therefore  to  be  45 
considered  in  all  respects  as  illustrative  and  not  restrictive,  the  scope  of  the  invention  being  indicated  by  the 
appended  claims  rather  than  by  the  foregoing  description,  and  all  changes  which  come  within  the  meaning  and 
range  of  equivalency  of  the  claims  are  therefore  intended  to  be  embraced  therein. 

50 

-\f  H2016  HDS  S0218  N15H3 
DF  H2018  D2S  Se02  PH3 
-\C\  HDO16  H2Se  C1202  PD3 
D37CI  D2016  HDSe  C1302  AsH3 
D35CI  D2018  D2Se  C1402  AsD3 
HB2  THO  03  CS2  SbH3 
DB2  TDO  N1402  CSe2  SbD3 
HI  T20  S02  NH3 
Dl  H2S  S016018  ND3 

Claims 

1.  A  source  of  IR-radiation,  comprising  an  enclosure  (4)  defining  between  its  wans  a  seaiea-OTT,  55 
electrode-less  chamber  (6;14,16),  said  walls  having  at  least  one  portion  transparent  to  IR-radiation,  and 
said  chamber  containing  a  gas  mixture  consisting  of  at  least  one,  molecular,  IR-active  gas,  at  least  one 
buffer  gas,  and  at  least  one  noble  gas. 

2.  A  source  as  claimed  in  claim  1  ,  wherein  the  IR-active  gas  is  C02  or  CO. 
3.  A  source  as  claimed  in  claim  1  ,  wherein  the  IR-active  gas  molecule  contains  at  least  one  rare  isotope.  -60 
4.  A  source  as  claimed  in  any  one  of  claims  1  to  3,  wherein  the  buffer  gas  is  N2,  GO,  or  a  mixture  thereof. 
5.  A  source  as  claimed  in  any  one  of  the  preceding  claims,  wherein  the  noble  gas  is  He  or  Xe. 
6.  A  source  as  claimed  in  any  one  of  the  preceding  claims,  wherein  the  gas  mixture,  inside  a  given 

volume  and  configuration  of  said  chamber  (6;14,16),  provides  a  total  pressure  at  which  the  average 
random  propelling  time  to  a  wail  of  said  chamber  exceeds  about  5  milliseconds,  for  maximizing  the  65 
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radiation  output  power. 
7.  A  source  as  claimed  in  any  one  of  the  preceding  claims  wherein,  for  a  given  volume  and  configuration 

of  said  chamber  (6,14,16),  the  partial  pressure  of  quenching  gas  particles  inside  said  chamber  is  such  that 
the  collisional  quenching  rate  does  not  exceed  about  200  sec  _1,  for  maximizing  the  radiation  output 

5  power. 
8.  A  source  as  claimed  in  any  one  of  claims  1  to  5,  wherein  the  gas  mixture,  inside  a  given  volume  and 

configuration  of  said  chamber  (6;14,16),  provides  a  total  pressure  at  which  the  average  random  propelling 
time  to  a  wall  of  said  chamber  is  less  than  about  5  milliseconds  for  obtaining  faster  radiation  modulation 
rate. 

10  9.  A  source  as  claimed  in  any  one  of  claims  1  to  5  wherein,  for  a  given  volume  and  configuration  of  said 
chamber  (6,14,16),  the  partial  pressure  of  quenching  gas  particles  inside  said  chamber  is  such  that  the 
collisional  quenching  rate  exceeds  about  200  sec  -1  ,  for  obtaining  a  faster  output  radiation  modulation 
rate. 
10.  A  source  as  claimed  in  any  one  of  the  preceding  claims,  wherein  the  enclosure  (4)  is  provided  with 

15  two  portions  (Figure  3),  of  which  a  first  larger  portion  defines  a  reservoir  and  a  second  portion  of  smaller 
size  defines  a  discharge  zone. 

1  1  .  A  source  as  claimed  in  any  one  of  claims  1  to  9,  wherein  the  enclosure  is  divided  by  a  partition  into 
two  compartments  (14,16),  said  partition  being  transparent  to  IR-radiation. 

12.  A  source  as  claimed  in  claim  11,  wherein  a  first  (14)  of  the  two  compartments  is  filled  with  said  gas 
20  mixture,  and  the  second  compartment  (16)  is  filled  with  said  gas  mixture  and  an  additional  active  gas 

molecule  having  a  tendency  for  dissociation  similar  to  that  of  an  N2O  molecule. 
13.  A  source  as  claimed  in  any  one  of  the  preceding  claims,  wherein  the  walls  of  the  chamber  (6;14,16) 

are  coated  with  a  material  which  reduces  the  tendency  of  relaxing  colliding  excited  IR-active  molecules. 
14.  A  method  for  producing  a  source  of  IR-radiation,  comprising  : 

25  a)  providing  an  enclosure  (4)  made  of  a  dielectric  material  defining  between  its  walls  a  chamber 
(6); 

b)  soaking  said  chamber  in  a  cleaning  agent; 
c)  thoroughly  rinsing  said  chamber  with  distilled  de-ionized  water; 
d)  drying  said  chamber., 

30  e)  baking  said  chamber  at  a  temperature  of  from  about  200  to  300°  C; 
f)  introducing  into  the  chamber  at  least  one  noble  gas,  effecting  a  discharge  in  the  chamber  for  a 

period  of  time,  and  emptying  said  gas  from  the  chamber; 
g)  filling  said  chamber  with  a  gas  mixture  containing  at  least  one,  molecular,  IR-active  gas,  at  least 

one  buffer  gas,  and  at  least  one  noble  gas;  and 
35  h)  hermetically  sealing-off  said  chamber. 

15.  A  method  as  claimed  in  claim  14,  wherein,  prior  to  hermetically  sealing-off  said  chamber,  a  discharge 
is  effected  for  a  period  of  time  in  said  chamber  containing  said  gas  mixture  introduced  in  step  (g),  said  gas 
mixture  is  emptied  from  said  chamber,  and  said  chamber  is  refilled  with  afresh  gas  mixture  as  in  step  (g). 
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