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Integral picture of phenomenon obtained by means
superposition of frames related to different stages 
of its development

An unexpected fairy show was occurred 
suddenly over the Norwegian Arctic 
December 9, 2009 early in the morning.  
A spiral glow larger than the Moon 
enchanted in the night sky above the 
polar provinces. 
Slowly rotating spiral has become a 
significant part in the coverage of the sky 
light halo with disk-like shape. Blue-green 
beam running to the ground from the 
center of the halo, went on a rotation 
basis in the form of a corkscrew.



Various hypotheses to explain the 
observed phenomenon were suggested:

From…show over Norway was 
organized as a publicity stunt to attract 
attention…witty kids joked with a laser 
pointer on the streets…

…Up to green aliens invasion



The real explanation of observed effects, as always, was much more prosaic.



Dec. 9, 2009 at 06:45 UT (09:45 Moscow time) from a submarine “Dmitry 
Donskoy ", in the White Sea was made a test launch of a new Russian 
rocket Bulava. The test was unsuccessful. The first two stages of the 
rocket operated in normal mode, but at a subsequent, third phase of the 
flight path there was a technical failure. 



There is a general “view” of northern territory “from space”



b) «Minotaur», Vandenberg, 
23.09.2005, USA

a) “Bulava” 09.12.2009, Russia

The difference in light conditions is that the «Minotaur» launch took place at evening, when 
observers were far east from the start point localization and the launch of the “Bulava” took 
place in the morning hours and, certainly, it was possible to watch it by witnesses, who 
reside in the regions to the west from a launch position. It was not possible to observe this 
effect at the Russian territory (Murmansk region and Karelia) because at the launch time (~ 
9:45 MSK) the angle of the sun under the horizon was small ~ 6 º, which corresponds to the 
height of the Earth's shadow about 30 km  and  at bright sky background the launch was 
not seen. 

Rocket track visible as a result of the scattering of sunlight on the combustion
products, during: a) the White Sea launch and b) the Vanderberg launch.



1. Development of the "black hole". 
Actually there is no "black hole" is not developed. Engine stopped injected 

matter into the atmosphere just after switch off the third-stage and all  
the combustion products are ejected earlier, continued to fly apart. The 
rate of spread is determined by the speed of the combustion products 
into the atmosphere, their pressure and temperature. Engine injected 

matter into the atmosphere and injection velocity may be ~3 km / sec in 
normal mode of the engine operation in the upper atmosphere. While 
deviations from normal operation mode exhaust velocity should be 

considerably less than this value.

There were three  interesting phases in this phenomenon:



2. Turquoise glow

spectrum of gas-dust cloud  formed by the
combustion products of solid-propellant  missile engine

This radiation is determined by the excitation of transitions B2 Σ → 2 Σ AlO
molecules in the wavelength range 4374 A - 5424 A. 
Long-term "afterglow» AlO, ie glow for ~ an hour after the passage of the rocket 
is determined by the relatively small diffusion coefficient sufficiently heavy molecules.



09.12.2009, “Bulava”

“Turquoise" smeared winds 
trail in the stratosphere left 
by the passage of solid-fuel 
rocket.

This is probably the most interesting part of the phenomenon. Since the 
combustion products do not contain aluminum oxide, is necessary to develop 
the mechanism of its formation in the interaction of metal aluminum and 
atmosphere oxygen. Currently, this model does not exist.



It is obvious that the spiral structure of gas-dust cloud formed during the third stage 
booster rocket, linked to its "somersaults", i.e. rotation is not only about its own 

axis, but also in the plane almost perpendicular to the line of sight. This is 
evidenced by the form of clouds, formed by the combustion products of the third 
stage. It is easy to find  that the compression ratio of the ellipse formed by the 
expanding spiral is ~ 0.85. This corresponds to the angle between the plane of 

"tumbling" of the last stage and the direction of the line of sight ~ 60 º. A probable 
reason for such a "tumbling" may abort of stages separation. 

3. Development of large bright spiral



Thank you



- «Винтообразный» след ракеты на высотах до 100 км. 
“Этот эффект связан в вращением ракеты вокруг своей оси, 

в ряде конструкций таким образом осуществляется так 
называемая стабилизация вращением.


