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Scope & Approach
Å9ȄŀƳǇƭŜ ƻŦ ƻƴŜ ŦŀƳƻǳǎ Ψǎƪȅ ǎǇƛǊŀƭΩ ƛƴ ƻǳǘŜǊ ǎǇŀŎŜ
ÅWidely assumed connection to UFO phenomenon
ÅEstablish fundamental criterion of illumination
ÅwŜŀƭƛȊŀǘƛƻƴ ǘƘŜǊŜ ŀǊŜ ŘƛǎǘƛƴŎǘ ŎƭŀǎǎŜǎ ƻŦ ΨǎǇŀŎŜ ǎǇƛǊŀƭǎΩ
ÅDiffer in methods of generation
ÅDiffer in materials, expansion speed, duration
ÅtǳōƭƛŎƛǘȅ ŀŎŎƻƳǇŀƴȅƛƴƎ ά¢ƻƳǎƪ нллсέ
ÅAssess popular misconceptions about rocket flight appearances
Å5ŜǘŀƛƭŜŘ ŜȄǇƻǎƛǘƛƻƴ ƻŦ ŜȄŀŎǘ ŎŀǳǎŜ ƻŦ ά¢ƻƳǎƪ нллсέ 
ÅDetails of other examples of identical cause
ÅSummary & Conclusions
ÅFurther Reading



Missiles and spacecraft can create visible spirals in 
space through several distinctly different processes
ÅPost-launch booster sepvia immediate propellant venting

Å[ŀǘŜǊ ΨsafingΩ ǘƘǊƻǳƎƘ ǎǳǊǇƭǳǎ ǇǊƻǇŜƭƭŀƴǘ ŘǳƳǇ

ÅICBM warhead spin-up at bus deployment

ÅL/.a ǳǇǇŜǊ ǎǘŀƎŜ ǎǇƛƴƴƛƴƎ ΨǘƘǊǳǎǘ ŘǳƳǇƛƴƎΩ ςprogrammed

ÅL/.a ǳǇǇŜǊ ǎǘŀƎŜ ǎǇƛƴƴƛƴƎ ΨǘƘǊǳǎǘ ŘǳƳǇƛƴƎΩ -- malfunction

ÅUpper stage failure during ascent with tumbling ruptured tank

ÅPayload failure in orbit with fluid leak

ÅOn-orbit propulsive maneuver with loss of attitude control 

ÅDeliberate waste water or tracer gas release

ÅOther
Different events will differ in ejecta velocity, plume spread and duration, 
plume thickness, number of plumes, rotation rate, and other factors



Composition, speed of spiral can vary enormously

ÅCombustion products, water, liquid oxygen, hydrazine

ÅFast versus slow dispersal

ÅDepends on tumble rate of dispensing object

ÅSome releases form clouds rather than spirals

ÅInteraction with air varies with altitude

ÅVisibility depends on sunlight

ÅVery rarely ς
ÅPlume cloud observed falling into upper atmosphere

ÅPlume cloud entering or emerging from Earth shadow



ά{ǇƛǊŀƭέ ƛǎ ŜȄǘǊŜƳŜ ŎŀǎŜ ƻŦ ǾŜƴǘƛƴƎ ǇǊƻŎŜǎǎŜǎ

ÅBasic process is venting/expulsion of material from space vehicle

ÅRate of tumble of vehicle and narrowness of venting flow determines 
ΨǎǇƛǊŀƭ-ƴŜǎǎΩ ƻŦ ǊŜǎǳƭǘƛƴƎ ǇƭǳƳŜ

Åtbd

ÅTbd



SKY SPIRALS
[left] Opened thrust dump ports
[below] Post insertion prop dump
1986 US East Coast, China,  Australia

NORWAY, 2009, Russian BulavaSLBM

{ƻƳŜǘƛƳŜǎ ƛǘ Ŏŀƴ ōŜ ǇǊŜǘǘȅ ŀǿŜǎƻƳŜΧΧ

Χ ŀƴŘ ǎƻƳŜ ǊŜƭŀǘŜ ǘƻ ƳƛǎǎƛƭŜκǎǇŀŎŜ Ƴƛǎǎƛƻƴǎ ƴƻǘ ȅŜǘ ƛŘŜƴǘƛŦƛŜŘΦ



examples

Åtbs



Understanding the nature of the illumination

ÅVast majority of observations are of sunlit clouds

ÅSome chemoluminescenceexperiments

ÅSelf-illumination by large engine firing is still weak

ÅRare occasions of one vehicle engine illuminating plume of 
neighboring vehicle [egSLBM volley fire at night]

ÅSmall-scale near illumination may come from vehicle lights 

Å{ǇŀŎŜ ǎƘǳǘǘƭŜ ΨǊŜŀŎǘƛƻƴ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳΩ ǘƘǊǳǎǘŜǊǎ ŀǘ ƴƛƎƘǘ

ÅLw ƻōǎŜǊǾŀǘƛƻƴ ƻŦ ǎƘǳǘǘƭŜ ΨhǊōƛǘŀƭ aŀƴŜǳǾŜǊƛƴƎ {ȅǎǘŜƳΩ ǇƭǳƳŜ



Evening twilight visibility of ascent plume

{ƪȅ ŘŀǊƪΣ ǊƻŎƪŜǘΩǎ 
plume backlit by sun

As with observing artificial satellites, 
the target must be high enough to be 
sunlit while the observer is far enough 
into night for the sky to be dark

SPECTACULAR VISIBILITY
DUE TO NARROW RANGE
OF SUNLIGHT ILLUMINATION

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCLi3j7btjskCFQEtJgodzncEwg&url=http://www.saao.ac.za/~wgssa/as3/roberts.html&bvm=bv.107467506,d.dmo&psig=AFQjCNGhH5qcV_5v0plJLiULmaBIAq7xyA&ust=1447554084112527


https://www.youtube.com/watch?v=YG-3S2WKP6Y

FOCUS OF THIS REPORT == TOMSK, SIBERIA, 2006 [no date specified]

Uploaded on Dec 10, 2009
70,017 views



In Russian cities, 
crowds on the 
ǎǘǊŜŜǘΧΦ ²L¢I 
th/Y9¢/!a{ Χ 
have reported 
amazing glowing 
clouds in the sky
more frequently.
NOTE: NOT TOMSK

http://www.youtube.com/watch?v=3iIgesHH9fg
Topolmissile watched in Astrakhan -- June 7, 2012 

http://www.youtube.com/watch?v=3iIgesHH9fg


More views of viewers of left-to-right  moving cloud
[not the Tomsk spiral] 



Excited viewer recounts detailed observation 
[Chelyabinsk, 2011]

https://www.youtube.com/watch?v=ItrQH34SKOQ



TOMSK-2006 // Early posting, no city, wrong date

https://www.youtube.com/watch?v=ur-PCzU--lQ

Uploaded on Aug 26, 2007
[his only upload ever]
UFO in Siberia sky 11.14.2006

[JEO: Was actually 09.14.2006]

Discussion    [1748 views]

ÅAbaon--˨͊Σ ͙͊͗ͫ͟Έ ͔ͤ ͍ 
ˣ͔ͪ͊ͭͫ͟ΦΦΦ ˮ͍ͫͨͪ͊͡Ό ͎͍͊ͦͦͦ͘͟͡Φ

ÅYes, it would seem not in Bratsk. 
LΩƳ ŦƛȄƛƴƎ ǘƘŜ ƘŜŀŘŜǊ

ÅSabaon--˴ ͔͙ͫͦ͗͊ͤ͡ΌΣ ͔ͤ ͤ͊͘ΌΦ 
ˤ͙͔͒ͦ ͒ͦͫͭ͊͡ ͍ ͔͚ͣͫͭͤͦ ͔͙ͫͭΣ 
͙͔ͨͪͣͪͤͦ ͍ нллт ͎ͦ͒ͯΦ

ÅUnfortunately, I don't know.              
I pulled the video  off a local 
network, about 2007.

SAME VIDEO, NOTE LENGTH.

/![[ L¢ ά¢ha{Y-оуέ 



https://youtu.be/wi3iTTlAClk?t=8

˹˶˻ όUFO) ςDeAlien 203 views
Denis Komarov,              Uploaded on Sep 3, 2009 length 0:38 
ˣ·ͦ͡ Ήͭͦ мп ͔ͫͤͭΎ͋ͪΎ нллс ͎ͦ͒͊Φ ˸ͯ͘·͊͟ ͣͦΎΦ ˥ͦͪͦ͒ ͚ͣͦΗ
This was September 14, 2006. The music is mine. The city is mine.



˹˶˻ ͍ ˿͔͍͔͔ͪͫ͟ ό͍͔ͦ͘͡ ́ͦͣͫ͊͟ύ
UFO in Seversk[near Tomsk]
UploadedAug 30, 2008ōȅ άsabaonέ 

.. 12,024 views
ͫͤΎͭͦ ͤ͊ ͡Ό͙͔͋ͭ͡Έͫͯ͟Ό ͔͊ͣͪͯ͟ΦΦΦ
Taken with amateur camera
http://www.homeworkstation.net

https://www.youtube.com/watch?v=mZ9M-LxWFw4

Map lookup
56.7169° N
84.8804° E
Alt 123 m

http://www.homeworkstation.net/


{ŜŀǊŎƘƛƴƎ ƻƴ ά˹˶˻ ˿͔͍͔ͪͫ͟έ ŦƻǳƴŘ ƳƻǊŜ Ǉƻǎǘǎ ƻŦ ǎŀƳŜ ǾƛŘŜƻ

Å˹ ˶˻ ͤ͊͒ ˿͔͍͔ͪͫͦͣ͟ нллтκ ¦Ch ƛƴ {ŜǾŜǊǎƪ нллт

Åhttps://www.youtube.com/watch?v=HLQZa3t1BDE[same video]

Åͣ ͙͊ͫͣ͟ Ύ͍͔͍ͦ͟͡on May 19, 2009  // 10,842 views

ÅRepost https://www.youtube.com/watch?v=So4so-Rvxo0

https://www.youtube.com/watch?v=HLQZa3t1BDE
https://www.youtube.com/channel/UCuFylLWUccpLuv83Htmcqeg
https://www.youtube.com/watch?v=So4so-Rvxo0


https://yandex.ru/search/?lr=110762&msid=1476762696.30247.20944
.11749&text=%D0%9D%D0%9B%D0%9E%20%D0%A2%D0%BE%D0%BC
%D1%81%D0%BA%202006&p=0

YANDEX.RU 
search engine
ά¦Ch ¢ƻƳǎƪ нллсέ



Russians managed to catch UFO

Recently, residents of Tomsk witnessed 
the emergence of a UFO in the night 
sky above the city. In amateur videos a 
glowing object emitting three long 
beam was clearly visible high in the sky. 
According to Interfax, a few minutes 
later the object turned into a vivid 
point that was moving along a twisting 
spiral trajectory, leaving a short trail.

NOTE:  Video from 17.09.2006 is 
identical to undated Tomsk spiral
ώάǾƛŘŜƻ-оуέ ŀŦǘŜǊ ƛǘǎ ƭŜƴƎǘƘϐ 

http://www.from -ua.com/news/87748-rossiyane-umudrilis-poimat-nlo-foto.html



! ¦Ch 5L5bΩ¢ C[¸ t!{¢ I9w9Κ ²I!¢ 5L5 ¢ha{Y {99 [!{¢ bLDI¢Κ
http://www.tv2.tomsk.ru/video-chas-pick/zdes-ne-proletalo-nlo-chto-videl-tomsk-proshloi-nochyu

Residents of the city and region became witnesses of 
an unidentified flying object in the sky over Tomsk on 
Thursday.  About 8:45 a glowing sphere appeared in 
the sky which slowly moved northward. Then it 
started to spiral and disappeared. [translated by JEO]



Tomsk residents
catch sight of 
UFO in the sky

Åhttp://www.vz.ru/news/2006/9/15/49052.html

[same text as from-ua.com link]


