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L E T T E R  T O  T H E  E D I T O R  

H e l i u m - n e o n  bands  

For  the  first  t ime  hel ium-neon was ment ioned  by  D r u y v e s t e y n  z) in a le t te r  abou t  
he l ium-neon bands  in the  v io le t  region of a gas discharge spectrum.  W e i z e l 2 )  has 
doubted  the  exis tence of these  bands.  However ,  recent  measurements  of a to ta l ly  
di f ferent  charac te r  in gas discharges of a special k ind done by  O s k a m 8) and by  P a h 1 4) 
indicate  the  appearance  of the  H e N e  molecular  ion. To conf i rm this  we have  repea ted  
the  measuremen t s  of D r u y v e s t e y n .  

For  this  purpose  we have  pho tographed  the  7000--3600 A range of the  spec t rum of 
discharges in hel ium and neon separa te ly  and also in a mix tu re  of the  two gases. One 
half  of a double  discharge tube  (fig. 1) was filled wi th  he l ium of 10 m m  .pressure, the  
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Fig. 1. The  double  discharge tube,  in upper  view. A t  first  one half  is filled wi th  
hel ium, t he  o ther  wi th  neon. La t e r  on the  two  gases are mixed  by  breaking  the  glass 
seal S by  means  of t he  steel  bali  B. The  nega t ive  glow is v iewed v ia  windows W, which 
are no t  reached b y  the  ca thode  sput ter ing.  Cathode  C and anode A are f ia t  electrodes 
of mo lybdenum.  

Tube  and electrodes are thourough ly  degased before mel t ing  off. The  noble gases 
used were ve ry  pure  (contaminat ion  less t h a n  1 to  107). I n  t he  spec t rum we found no 
o ther  lines than  those  of the  noble gas and of t he  electrode metal .  

o ther  half  wi th  neon of the  same pressure;  for t h~  hehum-neon  expe r imen t  the  gases 
could be mixed  by  breaking  a seal. Bo th  before  and af ter  b reaking  the  d ividing seal 
exposures were made  of the  posi t ive  and the  nega t ive  glow by  means  of a m e d i u m  
size glass spectrograph.  The  three  exposures  of fig. 2 refer to t he  same spot  in t he  tube,  
abou t  3 m m  behind the  cathode.  
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Fig. 2. Spectrum of the negative glow of neon (a), helium (b), and the mixture (c). 
Exposures on Ilford HP3 plate. Exposing time 2 hours. Medium size glass spectrograph. 

Current l0 mA. Gas pressure l0 ram. 
Fig. 3. Spectrum of the 
negative glow of the 
helium-neon mixture, be- 
tween 4280 and 4020 A. 
Exposure on Ilford HP8 
plate. Exposure time 20 
hours. Medium size glass 
spectrograph. Enlarge- 
ment  4 times the original 
exposure. Current 10 mA. 
Gas pressure 10 mm. 
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Fig. 4. Micro-densitometer curve of the spectrum of a mixture of helium and neon. An 
Ilford HP8 plate had been exposed during 2 hours. Current 10 mA. Gas pressure l0 ram. 
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At this place the helium molecule spectrum (described by W e i z e l  5)) has the 
highest intensity. Obviously the helium molecules (ions ?) appear mainly at the edge 
of the negative glow. In  the spectrum of the positive column in helium we have only 
found atomic lines and also, though weak, the band at about 6400 A. In  neon only the 
line spectrum was detected, both in the positive column and in the negative glow. I t  
is remarkable tha t  in the negative glow of the neon discharge strong molybdenum lines 
appeared (3903; 3864; 3798 A). This indicates electrode sputtering. In  the helium 
discharge we have not detected these lines. They do appear in the spectrum of the 
helium-neon mixture. This agrees with the results of sputtering measurements 6): 
with helium ions the sputtering is much less than with neon ions. 

In the gas mixture the edge of the negative glow is violet. The spectrum contains 
atomic lines of helium and neon, but  not the helium molecule spectrum. Moreover we 
have found two continuous parts (unresolved bands ?) in the spectrum, not  appearing 
in helium or neon. They extend from 4270 A to beyond 4235 A and from 4144 A to 
beyond 3964 A (see fig. 3 and 4). A number  of lines is superposed on the cont inuum 
4270--4235 A. They occur also in the negative glow of neon (with exception of 4261 
and 4235 A which only appear in the mixture spectrum). I.n the cont inuum 4144--3964 
A one can distinguish a few different parts (bands ?). Superposed on it are the helium 
atomic lines 4121, 4026, 4024 and 4009 A. The strongest part  of the cont inuum appears 
between 4114 and 4096 A. This part  contains the neon line 4098 A, occurring also in 
the spectrum of the neon discharge. From 4096 to 4063 A about 13 lines can be ob- 
served in the continuum, which is weaker in this region. The most distinct line appears 
at 4074 A; it was not possible to determine the origin of these lines (band structure ?). 
In  the neon discharge spectrum only two are visible : 4070 A and 4063 A. From 4063 A 
on the continuum becomes weaker in the direction of shorter wavelengths. However 
it certainly extends beyond 3964 A. Increasing absorption in the spectrograph is a 
cause of intensity loss in this region. Fig. 4 shows a record of the helium-neon negative 
glow spectrum between about 4600 A and 3800 A. The two continuous parts of the 
spectrum are clearly visible. 

Summarizing we conclude that  the exposures confirm the existence of a helium-neon 
compound at  the edge of the negative glow. 
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