
' I t 's l ike l o o k i n g at a sandy 
b o t t o m th rough a very deep , 
faintly green, clear sea' , 
exp la ins D r Brian A r m ­
st rong o f the CSIRO Solar 
Observatory, desc r ib ing h o w 
the sky, unusual ly l u m i n o u s , 
appears o n 'bright n ights ' . 

A c c o u n t s o f the p h e n o m e ­
n o n can be found in last 
century 's as t ronomica l 
literature, but nowadays it is 
rarely reported, probably 
because o f prevalent ' l ight 
po l l u t i on ' . 

T h e sky must be free o f 
the g l o w o f street l ights (so 
y o u ' d best b e far out in the 
coun t ry ) and the observer 's 
eyes mus t be thorough ly 
dark-adapted (no l ights or 
te lev is ion whatsoever for at 
least half an hour ) . In 
addi t ion, the sky has to be 
perfect ly clear and m o o n l e s s 
— o n e o f those mag ica l 
n ights w h e n the stars 
g l i m m e r right f rom o n e 
ho r i zon to the other. I f y o u 
are lucky , y o u may be 
rewarded wi th a display o f a 
br ight night . 

H o w e v e r , o n any n igh t y o u 
wi l l f ind that the celest ia l 
b a c k g r o u n d in w h i c h the 
stars are e m b e d d e d isn' t jet 
b lack — the ho r i zon appears 
that extra bit darker again. 

H a l f o f the addit ional 
br ightness is scattered 
starlight; the rest c o m e s 
f rom the a tmosphere itself, 
faintly g l o w i n g . 

T h e aptly named ' a i rg low ' 
or iginates f rom a layer in the 
upper a tmosphere at an 
altitude be tween 80 and 
110 k m . Pho tographs taken 
f rom space s h o w it as a 
br ight nar row band r ing ing 

Waves and ripples in the clear night sky — a 3-minute 
exposure on infra-red film. On some bright nights, the eye 
can see similar waves. 

the night- t ime earth. 

L igh t -emi t t ing react ions 
in the t enuous gases o f 
the upper a tmosphere cause 
it. T h e p rocesses are s imilar 
to those that make a gas 
f lame l u m i n o u s . 

Sun l igh t energizes the 
a i rg low gases dur ing the day, 
and at n ight the react ions 
reverse, l iberating excess 
energy , s o m e as l ight . 

T h e scient if ic study o f the 
a i rg low has absorbed D r 
A r m s t r o n g for many years. 
W i t h sensitive l ight-
ampl i fy ing equ ipmen t , 
spect rometers , and cameras , 
he has spent coun t less 
even ings under the starry 
p e l l u c i d skies that prevail 
just outs ide C u l g o o r a , 
N . S . W . , site o f the Solar 
Observatory o f the CSIRO 
D i v i s i o n o f A p p l i e d Phys ics . 

H e has recorded thousands 
o f a i rg lows ; dozens o f 
auroras, but on ly a handful 
o f br ight n ights . A l t h o u g h 
related, the three p h e n o m e n a 
are dist inct ly different. 

T h e aurora is due to solar 
part icles, at t imes o f 
e n h a n c e d solar activity, 
exc i t i ng gases in the upper 
a tmosphere . S o m e spectral 
l ines are c o m m o n to both 
auroras and a i rg low, but it is 
general ly poss ib le to tell 
t h e m apart. H o w e v e r , D r 
Arms t rong ' s spectrometer 
canno t d is t inguish bright 

One explanation is that the weather causes wrinkles in the 
upper atmosphere that produce the wave pattern we see. 

nights f rom a i rg low. Bright 
n ights are therefore not faint 
auroras, but a i rg low 
p h e n o m e n a o f s o m e kind. 

T h e i r exact cause remains 
u n k n o w n , and the mystery 
is deepened by observations 
o f waves somet imes m o v i n g 
across them. 

O n t w o nights , D r 
A r m s t r o n g saw broad, faint, 
g reenish bands l o w in the 
sky and parallel to the 
ho r i zon , and as he watched 
they s lowly m o v e d upwards 
and vanished. T h r o u g h o u t 
the n ight , a p rogress ion o f 
bands appeared and 
disappeared. 

H e took photographs o f 
the bands wi th very sensitive 
infra-red f i lm and wi th a 
pho toe lec t r i c image-
intensifying system. F r o m 
these h e calculates that the 
waves had a wave length o f 
2 4 4 k m and a speed o f 72 m 
per s e c o n d . 

A t other t imes the waves 
have revealed themselves o n 
his equ ipmen t , but were 
invis ib le to the unaided eye. 

D r A r m s t r o n g speculates 
that they c o u l d be due to 
gravity waves travelling 
t h rough the r eg ion , w h i c h 
causes the a i rg low layer to 
wr ink le . A gravity wave is 
o n e in w h i c h gravity 
provides the restoring force , 
as it does for waves o n the 
surface o f the ocean . In the 
upper a tmosphere , gravity 
waves c a n be formed w h e n 
parcels o f air are perturbed 
by the m o t i o n s o f c y c l o n e s , 
fronts, and other weather 
effects l o w e r d o w n . 

O n e o f the weather 's far-
ranging effects may be the 
m o v e m e n t o f l u m i n o u s 
c l o u d s o f gas far up in the 
n ight sky. 
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