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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]
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Å˹ ͔ͦͨͦͤ͊ͤͤ͘·͚ ͔ͭ͊͡Ό΅͙͚ ͦ͋Ά͔ͭ͟ ͍͙͔͙͒͡ ͔ͤ͊͊ͤͯͤ͟ ͙͔͙͗ͭ͡ ͚́ͦͣͫͦ͟ ͙ 
˴͔͔͍͚ͣͪͦͫͦ͟ ͔͚ͦ͋͊ͫͭ͡[˽͔͍ͪ·͚ ͊ͤ͊͟͡-- 15.09.06] --́͊ͣ ͔͙͙ͨͪ͒ͨͦͦ͗͡͡Σ ;ͭͦ 
͊͘ ˹˶˻͙ͨͪͤΎ͙͡ ͔ͫͭͯͨͤΈ ͔ͪ͊ͭ͟·Σ ͊ͨͯ͘΅͔͚ͤͤͦ ͊͟͟ ͪ͊͘ ͍ Ήͭͦ ͍͔ͪͣΎ ͫ ˣ͚͊ͦͤͯͪ͊͟Φ 
˨͔͚͍͙͔ͫͭͭ͡ΈͤͦΣ ͍ͭͦͪ͊Ύ ͔ͫͭͯͨͤΈ ͙͔ͤͦͫͭ͡Ύ Ϧ˿ͦΌ͘Ϧ ͔ͦͭ͒͡Ύ͔ͭͫΎ ͙ ͔ͨ͊͒͊ͭΦΦΦ

ÅUnidentified flying object seen last night by inhabitants of Tomsk and Kemerovo 
oblasts -- They speculated there that they took a rocket stage, launched just at this 
time from Baikonur, for a UFO. Actually, the second stage of the Soyuz booster  
separates and falls.

Å˹ ˶˻ ͙͙͡ ͍͙͊͊ͪΎ ͤ͊ ˣ͚͔͊ͦͤͯͪ͟Κ[̂ͺ͎ͦͦ͡Φͪͯ-- 17.09.06͍ 14:48] --˿͍͔ͭΎ΅͙͚ͫΎ 
͔͔ͨͪ͒ͣͭ ͍͙͔͍͍ͨͪͦͫ͡ ͦ͒ͯ͘ͻ͔ ͔ͤͫͦ͟͡Έͦ͟ ͙ͣͤͯͭΣ ͔͊ͭͣ͘ ͔͍͙ͨͪͪ͊ͭͫ͡ΎΎ͍ͪͯ͟Ό 
ͭͦ;ͯ͟ ͙ ͙ͫ;͔ͨͦͫ͘ ͙ͨͪ͊͡Έ͚ͤͦ ͔͙͙ͭͪ͊ͭͦͪ͟Σ ͍ͦͫͭ͊͡ΎΎ ͙͍͔͙ͤͪͫͦͤͤ·͚ ͔ͫ͒͡Φ 
˹͍͊ ͙͔͙͒ͦ͊ͨͫ͘ΎͻΣ ͔ͫ͒͊ͤͤ͡·ͻ ͦ;͔͍͙͒ͼ͙͊ͣΦΦΦ

ÅUFO or accident at the Baikonur Cosmodrome? ςA luminous object remained in 
the air for a few minutes, then turned into a bright point and vanished on a spiral 
path, leaving an inverted trail. On video,  recordings made by eyewitnesses.

Åˬ ͙͔͙ͭ͡ ͙͙̆͊͊ͫ͟ ͙ ˴ͪ͊ͫͤͦΎͪͫ͊͟ ͍͙͔͙͒͡ ˹˶˻Σ ͊ ͔ͫͨͼ͙͙͊ͫͭ͡· τ͊ͨͯ͘΅͔ͤͤͯΌ 
ͫ ˣ͚͊ͦͤͯͪ͊͟ ͔ͪ͊ͭͯ͟[ˢˮ-˿- 17.09.06͍ 03:22] --˽͔͔͔ͪ͒ͫ͒͊ͭ͡Έ ͎ͭͦͣͫͦͦ͟ 
͎ͦ͋͊ͫͭͤͦͦ͡ ͙͔ͦͣͭͭ͊͟ ͨͦ ͍ͦͨͪͦͫ͊ͣ ˥˻ ͙ ̉˿ ˤ͙ͭͦͪ͟ ˶ͦ΅͙͙ͤͤ͟ ͫͦͦ͋΅͙͡Σ ;ͭͦ ͊͘ 
˹˶˻͎͙ͣͦ͡ ͙ͨͪͤΎͭΈ ͊ͨͯͫ͘͟ ͔ͪ͊ͭ͟·

ÅInhabitants of Khakassia and Krasnoyarsk saw a UFO but experts ςa rocket 
launched from Baikonur ςThe chairman of Tomsk oblast Committee on civil 
defense and emergency Viktor Loshchinkinsaid that they can take the launch of a 
rocket for a UFO.



˹˶˻ ˤ ́˻˸˿˴˩Η ˤ ΄͔ͦ͟Φ
UFO in TOMSK! In shock!

http://gorod.tomsk.ru/index-1158250505.php

14 ʩʝʥʪʷʙʨʷ2006 ʛ. |   ʊʦʤʩʢʦʝ| 37257 ʧʨʦʩʤʦʪʨʦʚ

http://gorod.tomsk.ru/intomsk.php


http://tomsk.fm/watch/1383
Å̏ ͭ͊ ͙͊ͨͫ͘Έ ͋·͊͡ ͔ͫ͒͊ͤ͊͡ ͍ ˿͔͍͔͔ͪͫ͟ ;͔͔ͪ͘ ͍͔ͦͫͣΈ ͙ͣͤͯͭ ͔ͨͦͫ͡ ͊ͨͯͫ͊͘͟ 
͔ͪ͊ͭ͟· ͫ ˣ͚͊ͦͤͯͪ͊͟Φ ˭͔͒ͫΈ ͍͙͒ͤͦ ͊͟͟ ͔ͦͭ͒͡Ύ͔ͭͫΎ ͔͍ͨͪ͊Ύ ͔ͫͭͯͨͤΈΦ This 
recording was made in Severskwithin eight minutes after the launch from 
Baikonur. Here you can see how the first stage separated. [THIRD stage]

Å˽ ͦ ϦΎ΅͙ͯ͟Ϧ ͎͍͙͙ͦͦͪ͡Σ ;ͭͦ Ήͭͦ ͔ͫͭͯͨͤΈ ͦͭ ͔ͪ͊ͭ͟·Φ By "mailbox" they said 
that this is a rocket stage.[Soviet-era slang for top secret military facility] 

Åͭ ͔ͦ͗ ͍͙͔͒͡ΦΦ ͍ ͔́ͦͣͫ͟ ͤ͊ ͔̑͗͟Φ ˤͦͭ ͭͦ͡Έͦ͟ ͔ͨͪͦͭ͊͊͡͡ ͎ͤ͊ͣͤͦͦ ͍·΄͔ ͙ 
͎ͪ͊͘͡Ύ͔͒ͭΈ ͋·ͦ͡ ;ͭͦ-͙͋ͦ͡ ͔͔ͤͪ͊͡Έͤͦύ ˹ͦ ͙ͭͪ ͯ͡;͊ ͍͔ͫ ͙ͭ͊͟ ͍͙͒ͤͦ 
͋·ͦ͡Φ I also saw it ... in Tomsk on YuzhkStreet. Only it flew much higher 
and we could see it was something unreal. ) But all the same, three beams 
were visible. 



˹˶˻ ͍ ͔́ͦͣͫ͟ ͙ ͚́ͦͣͫͦ͟ ͙ͦ͋͊ͫͭ͡
UFO in Tomsk and Tomsk Region

http://nirvana.fm/~Wonder/81310_NLO_v_Tomske_i_Tomskoj_oblasti

The most famous case of mass sighting of a UFO in Tomsk dates from September 15, 2006 year. Dozens, if not 
hundreds, of residents of Tomsk that night witnessed the emergence unidentified flying object in the night sky above 
the city.

According to numerous eyewitness reports and amateur video, high in the sky a glowing object was clearly visible 
emitting three long beams. A few minutes later the object turned into a vivid point that was moving along a twisting 
spiral trajectory, leaving a short trail.

Numerous witnesses of the unusual incident indicate that it was literally a UFO, not a rocket, and even much less an 
atmospheric phenomenon

"We left work from Herzen#72B, somewhere about 8:30 PM, and we see in front of us something comet-shaped. " 
said one eyewitness. ςάLǘ Ǝƻǘ ŎƭƻǎŜǊΦ ²Ŝ ǎǘŀǊǘŜŘ ȅŜƭƭƛƴƎ ςsome kind of comet is headed for us, and we will all perish. It 
had some sort of bright ball. It became even brighter, became deformed and transformed into a saucer -- something 
round with a hole in it! When it moved toward Shevchenko, the saucer disappeared.

Other eyewitnesses of the incident described the behavior of the ball this way: "It flew slowly. It shined. Had a huge 
plume of rays. It was transformed and changed shape. It flew low over the roofs of buildings. And then abruptly 
ŜǾŀǇƻǊŀǘŜŘΦέ 

"This ball that was initially as a comma, then began to twist, and disappeared behind a house. I saw all this for a few 
seconds, all in shock, freaking out. "...                 [translation ςJim Oberg]



http://myparanormallife.blogspot.com/2007/01/video-of-spiraling-ufo-over-russia.html



In last decade this event 
has achieved UFOricfame 
and superstar status

300,000+ hits on Google
ŦƻǊ άtomskufoнллсέ 

Yahoo!   5,000,000+
Bing       ~6,000,000



PROSAIC HYPOTHESIS ςA SUNLIT ROCKET PLUME

ÅSimilar reports have been filed for decades

ÅProliferation of camcorders with internet posting has enormously 
magnified public exposure to such images

ÅSadly, they rarely provide basic context such as date/time and viewing 
ŀȊƛƳǳǘƘκŜƭŜǾŀǘƛƻƴΣ ŜǾŜƴ ƻōǎŜǊǾŜǊΩǎ ƭƻŎŀǘƛƻƴ

ÅAlthough discussions included comments from people saying it looked 
ƭƛƪŜ ŀ ǊƻŎƪŜǘΣ ƻǾŜǊǿƘŜƭƳƛƴƎ ǊŜǎǇƻƴǎŜǎ ƛƴǎƛǎǘŜŘ ƛǘ ŎƻǳƭŘƴΩǘ ōŜ ŀ ǊƻŎƪŜǘ

ÅWhen specific reasons were given, gross misunderstanding was shown 
of what real rockets and their plumes actually look like



wƻŎƪŜǘ ǇƭǳƳŜǎ ŀǊŜƴΩǘ ƭƛƪŜ ƧŜǘ ǇƭǳƳŜǎ ƻǊ ŦƭŀƳŜǘƘǊƻǿŜǊ ǇƭǳƳŜǎ 
or smoke plumes or anything humans have ever seen before

ÅFirst 50-60 kilometers of ascent, smoke trail is narrow, hemmed in, 
particles stopped and then buoyed by air

Å¢Ƙƛǎ ΨŦƭƻŀǘƛƴƎΩ ƴƻƴ-vertical-moving portion is quickly zig-zagged by strong 
high-altitude crosswinds

Å²ƘŜƴ ǊƻŎƪŜǘ ŜƴǘŜǊǎ ǊŜƎƛƻƴ ƻŦ ǇǳǊŜǊ ǾŀŎǳǳƳ ŀōƻǾŜ ǘƘŜ Ǿƻƴ YŀǊƳŀƴ ΩƭƛƴŜΩ   
[~ 100 km], particle motions unimpeded, so the plume widens to fan shape

ÅBoth engine exhaust [wide fan] and hydraulic pressure generator [to steer 
engines] exhaust [narrow trail] can leave visually distinguishable plumes

Å9ŀǊƭƛŜǊ ώƭƻǿŜǊϐ ǇƻǊǘƛƻƴǎ ƻŦ ǇƭǳƳŜ Ƴŀȅ ƴƻǘ ōŜ Ŧǳƭƭȅ ǎǳƴƭƛǘ ŦƻǊ ǎƻƳŜ ΨǘǿƛƭƛƎƘǘ 
ŦƭƛƎƘǘǎΩ ώǘƛƳŜ-of-day dependent]



In space, plumes are even weirder than THAT!!

ÅUnlike atmospheric plumes suspended by buoyancy, plumes in space are clouds of  
particles following ballistic trajectories so they behave in a literally unearthly manner

ÅExhaust velocity is typically  ~ 3 km/sec so early in ascent the particles are quickly flung 
back down into the atmosphere

ÅBut as vehicle climbs and accelerates and gradually levels off, with speed in the range 
3-4 km/sec or more [8 km/sec is orbital velocity], the particles ejected from an 
already-fast-moving vehicle still retain significant forward speed, some  with significant 
upwards angle.

Å!ǎ ŀ ǊŜǎǳƭǘΣ ǇŀǊǘƛŎƭŜǎ ƛƴ ǘƘŜ ǳǇǇŜǊ ǇƭǳƳŜ ŀǊŜ ΨƭƻŦǘŜŘΩ en masse through space, and 
ǎŜŜƳ ǘƻ ΨŦƻƭƭƻǿΩ ǘƘŜ ƳƛǎǎƛƭŜΦ

ÅThe cloud of them gradually falls behind,  and only slowly disperses and falls

ÅThis odd effect is enhanced as upper stages pitch over closer to horizontal ςand a 
special category of recent Russian ICBM tests actually burn the third stage angled 
slightly downwards, thus giving plume particles a substantially greater UPWARDS 
initial component and extending their lifetime before air impact



/ŀƴΩǘ ōŜ ŀ ǊƻŎƪŜǘ ώyoutubeŎƻƳƳŜƴǘǎϐ ōŜŎŀǳǎŜΧΦΦ

Missiles do not form spirals [and] do not leave perfectly concentric ringed tails

Missiles do not form small white spheres of light that turn into blackholes.

No exploding rocket will create a moving spiral, static in the air, stay there for 
minutes and not be affected by gravity

There are a few dozen of these vids floating around, and they come from all over 
the world

I've never seen a Russian missile, that glowed white, had three translucent tails 
about a mile long, and spiraled, leaving a tail of light

It's nowhere near any known rocket testing facility.

²ƘŜƴ ǊƻŎƪŜǘǎ ǎǇƛǊŀƭ ƻǳǘ ƻŦ ŎƻƴǘǊƻƭΣ Χ ǘƘŜȅ Ǝƻ ŜǾŜǊȅǿƘŜǊŜΣ ƴƻǘ ƛƴ ǇŜǊŦŜŎǘΣ ǘƛƎƘǘ ƭƛǘǘƭŜ 
spirals

Will Rogers once joked, "It ain't what you don't know what 
makes you look foolish, it's what you DO know what ain't so."



Uploaded on Apr 10, 2007
220,974 views

https://www.youtube.com/watch?v=bGrRTdolTv4



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

The UFO Report

70,007 views

https://www.youtube.com/channel/UC67X0crLDcURN58AeCtOrzw


YOUTUBE comments ς/!bbh¢ ōŜ ǊƻŎƪŜǘ ōŜŎŀǳǎŜΧΦ

ÅaPOTg== @Backmasker2008 honestly, YOUR not that smart to think this is a 
missle. misslesdo not form spirals, misslesdo not leave perfectly concentric 
ringed tails (norway), and last i checked misslesdo not form small white spheres 
of light that turn into blackholes. no matter what the filthy lying governments of 
the world say. and seeing as how its definitly an object, and its obviously flying, 
and if you dont beleiveits a misslethen you cant identify it. UNIDENTIFIED 
FLYING OBJECT.

ÅS4mur41dr4gon -- @r3never yep this is NEVER EVER a rocket, but i think it could 
be a wormhole caused by a breech in the space-time continiumaccording to 
einsteinsuch a thing can happen if the balance between the dimensional values 
is disturbed by a cosmic energy blast even if its in a far galaxy i knothis sounds 
stupid and uberscifibut it could be the source of this phenomena due to a 
plausible astrophysical theory ^^

Åtakemeover11 == @myvideossharedseriously... they cant all be rockets, thats
just the dumbest thing ever its not a UFO or a rocket its something outa the 
ordinary though, most convincing one for me is a black hole sucking the energy 
from the sun



aƻǊŜ Ψƴƻ ǿŀȅ ŀ ǊƻŎƪŜǘΩ ¸h¦¢¦.9 ŎƻƳƳŜƴǘǎ

ÅIluvj00 -- @Moderndaycityyou have to be naive to think an explotingrocket will create a 
moving spiral, static in the air, stay there for minutes and not be affected by gravity, you 
have to wake the f*ckup, I'm not saying its an ufo but a rocket it is not. Wormhole? I 
don't know but an exploding rocket is the most stupid thing I've ever listen, due to the 
fact that we have had rockets exploding in the air since the beginning of the cold war. 
Wake up sheeple.

ÅFirehandfingerspark1-- missle?... no way! shooting star?... come on!.... there are a few 
dozen of these vids floating around, and they come from all over the world. Do you guys 
really think the Russians are able to launch or fire rockets wherever they please? NO they 
are not. This is strange, could be some type of super sonic craft slowing down... I can't 
explain

ÅNathan Smith-- Are you kidding?! I've never seen a Russian missile, that glowed white, 
had three translucent tails about a mile long, and spiraled, leaving a tail of light. You sir, 
are ridiculous.

ÅZernestro-- it does not resemble a rocket of any kind, at least from what i've seen and 
am capable of imagining. i just can't project the rockets size, speed and anything relative 
to the, erm, "still" ground dow thereXDIt "looks" like a trick or "treat":P

ÅJpan4-- If you say its a misselkill yourself. U r a idiot with out eyes.

https://www.youtube.com/watch?v=YBWFIwJEHZg&lc=z23ldnxzpnfgztlib04t1aokgngjg4q0q02ahkuk2aukbk0h00410
https://www.youtube.com/user/iluvj00
https://www.youtube.com/watch?v=VN_y5r7vHio&lc=z23eibcieur0fgndm2hd0stggol5dc5e5qtkjithkj00u00c2
https://www.youtube.com/user/firehandfingerspark1
https://www.youtube.com/user/sterance2
https://www.youtube.com/watch?v=bGrRTdolTv4&lc=z23ldpxyfsy3td0j004t1aokghafembilsuk2db1vybnrk0h00410
https://www.youtube.com/user/zernestro
https://www.youtube.com/user/Jpan4


MORE
ÅMrJacksonBollock-- Thatssome pretty crazy nonsense. Rocket launches don't 

leave that kind of trail in the sky. It's nowhere near any known rocket testing 
facility. So, not a rocket. Wormhole? Might be, although opening up a wormhole 
in the direct vicinity of Earth I imagine would have all types of crazy 
consequences. And before any of the ''adults'' rubbish the existence of 
wormholes, read some books. This type of ignorance is forgivable in a child, but in 
an adult...

ÅDizzy Lizzie-- When rockets spiral out of control, they're OUT OF CONTROL! They 
go everywhere, not in perfect, tight little spirals like this one & the one that's just 
occurred over Norway. No way do I believe these are rockets. The governments of 
this world need to stop treating us all like naive infants

ÅPhoenix743--It's not a damn rocket!!! The odds of a rocket causing and exact 
spiraling fluorescent effect is slim to none. Use your common sense..

Ådrk tmplar -- I saw this in Lijiang, Yunnan, China in 2006. Exactly like this. If it is a 
UFO + Wormhole, it's more likely a Wormhole entry because the UFO with the tail 
comes first, and the spiral comes second.

ÅPmrufo -- its not a missile or rocket or else it would explode and you would see 
bright yellow flame

https://www.youtube.com/user/MrJacksonBollock
https://www.youtube.com/user/TRIXIE972
https://www.youtube.com/watch?v=bGrRTdolTv4&lc=z22ldllbgkvhsxybk04t1aokgducksn4nk0lwm31vfipbk0h00410
https://www.youtube.com/user/phoenix743
https://www.youtube.com/user/drktmplar
https://www.youtube.com/watch?v=bGrRTdolTv4&lc=z22zxpdrctenfbputacdp432bvmi0iompxxxd2g0chxw03c010c
https://www.youtube.com/user/pmrufo


SOLUTION STEP 1 ςdetermine date/time

ÅGOAL: Find identical video in a dated Russian online periodical

ÅYoutube/rutube videos rarely include such basic info

ÅWithout it, coordination with prosaic stimuli next to impossible

Å¢Ƙƛǎ ƛǎ ƻŦǘŜƴ ŀ ΨŦŜŀǘǳǊŜΩΣ ƴƻǘ ŀ ΨōǳƎΩΣ ƻŦ ǎǳŎƘ ǇƻǎǘƛƴƎǎ

ÅFortunately, Russia has excellent news items search engines

ÅSpecification of precise narrow search window is very useful

ÅBUT -- Many video links disappear after only a few years

ÅThis can also be a problem with text more than ten years old



Two approaches ςwide or narrow?

Å{ŜŀǊŎƘ ŜƴǘƛǊŜ ȅŜŀǊΩǎ ƴŜǿǎ ŦƻǊ ˹˶˻ [NLO, Russian for UFO].

ÅOR

ÅShortcut by searching space launch catalogs for viable candidates and 
then narrow news archive searches to those intervals

Åhƴƭȅ ƛŦ ƴƻ ΨƘƛǘǎΩ ŀǇǇŜŀǊ ƛǎ ǘƘŜǊŜ ƴŜŜŘ ŦƻǊ Ŧǳƭƭ-year searching



Searching for candidate launch events

ÅFor orbital launches,  
WƻƴŀǘƘŀƴΩǎ {ǇŀŎŜ wŜǇƻǊǘ

ÅFor sounding rockets,  
Encyclopedia Astronautica

ÅFor visual observations, Visual 
Satellite Observer's Home 
Page [www.satobs.org]

ÅFor others ςnarrow interval 
news search

http://planet4589.org/space/space.html



The JSR Launch Vehicle Database is an attempt to provide a 
complete listing of all types of space launch vehicle, both 
suborbital and orbital, and indicate relationships between 
ǘƘŜƳΦ Χ L ōŜƭƛŜǾŜ ǘƘŀǘ ǘƘƛǎ ŘŀǘŀōŀǎŜ ƛǎ ƴƻǿ ŀǎ ǊŜƭƛŀōƭŜ ŀ   
source for launch times, launch sites and vehicle types as any 
ŎǳǊǊŜƴǘƭȅ ƛƴ ŜȄƛǎǘŜƴŎŜΦ Χ ¢Ƙƛǎ ŘŀǘŀōŀǎŜ ŦƻǊƳǎ ǘƘŜ ōŀŎƪƎǊƻǳƴŘ 
data for a comprehensive launch listof 69566 launches. The 
launches include 5563 orbital launch attempts, 27935 
suborbital launches, and 36068 endoatmosphericflights 

http://planet4589.org/space/log/launch.html

Dr. Jonathan McDowellis an 
astrophysicist at the Harvard-
Smithsonian Center for 
Astrophysics. He is a staff 
member at the Chandra X-ray 
Center.

http://planet4589.org/space/lvdb/list.html


tǊƻŘǳŎŜ Ψƭƛǎǘ ƻŦ ǳǎǳŀƭ ǎǳǎǇŜŎǘǎΩ ǎǳŎƘ ŀǎ ǘƘƛǎ ƻƴŜΣ 
then check out their alibis to see if one fits.

KOSMOS-2423
ά5ƻƴέ reccesat

2006 SEP 14
1341 GMT
LC31 [BAYKONUR]

INCLINATION 64.9°
Orbit 175 ς340 km  



After dark, how HIGH above you does something have 
to be, to be in sunlight and hence be illuminated?

ÅSimple trigonometric solution ςsolar depression angle

ÅComplicated by angular diameter of the sun [0.52 deg]

ÅFurther complicated by refraction of sunlight in air on horizon [lowers 
the apparent line-of-sight about 0.6 degrees]

ÅFurther complicated by clarity/cloudiness of that slice of air

ÅSolar illumination can be THE critical condition in determining validity 
of rocket solution to anomalous ground observations



Determine precise solar 
illumination conditions at 

point of observation to 
assess local sky darkness 

and altitude of shadowed 
volume overhead [for 

feasible plume visibility]

www.heavens-above.com

SOLAR DEPRESSION ANGLE



verdict

Å¦ƴƳŀƴƴŜŘ Ψ{ƻȅǳȊΩ ōƻƻǎǘŜǊ ƭŀǳƴŎƘ ŎŀǊǊȅƛƴƎ YƻǎƳƻǎ-2423 reccesat
from BaykonurSeptember 14, 2006, at 13:41 GMT, passed over 
Tomsk ten minutes later [56.50° N, 84.99° E, NE of Novosibirsk].Local 
ǎǳƴǎŜǘ ǿŀǎ моΥпн ώуΥпн taϐΣ ƴŜǿǎ ŀŎŎƻǳƴǘǎ ǇƭŀŎŜŘ ǎƛƎƘǘƛƴƎ ŀǘ άŀōƻǳǘ 
уΥпрέΦWidely reported in the national news media the following day 
as a UFO despite timely official notice of launch. Most UFO website 
reports omitted mention of launch date/time [a single little-noticed 
youtubeposting the following year DID specify the date].   



What did they see 
over Tomsk?
4 engines of stage-2, 3

SECOND 
STAGE

THIRD 
STAGE

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=O0lOtikhBEVZmM&tbnid=wAO7L7rUwNIAKM:&ved=0CAUQjRw&url=http://spaceports.blogspot.com/2011_09_01_archive.html&ei=vF-3U4irEc-GyATag4CgCA&bvm=bv.70138588,d.aWw&psig=AFQjCNGbom8aR00pxZoUA-tJfgbzGaqIXw&ust=1404612475367074
http://forum.nasaspaceflight.com/index.php?action=dlattach;topic=32727.0;attach=586856;image


Actual ascent profile
THIRD STAGE BACKAWAY

Third stage/payload separation                     



Google-Earth
gives distance
of Baykonurto 
Tomsk = 1876 km, 
& third stage 
separation starts 
at 1750 km at 
altitude 215 km 
and velocity of 8 
km/sec. 



Do the math
ÅAt third stage shutdown, altitude is 215 km, velocity is 8 km/sec

ÅAt overhead point, this is 2.1 degκǎŜŎ ŦǊƻƳ ƻōǎŜǊǾŜǊΩǎ ǾƛŜǿǇƻƛƴǘ

ÅElevation angle estimate from video using visible structures could be 
30 to 45 degrees

ÅRange to object then could be 300 km or more

ÅActual angle rate then could be 1.5 deg/sec or slightly less at closest 
point, substantially less at greater distances due to perspective

ÅImagining observed motion from video, object seems to have 
traversed roughly 40 degrees of sky in 30 seconds [1.3 deg/sec]. 

ÅConsidering roughness of such estimates, all that can be said is that 
video is NOT INCONSISTENT with satellite launch hypothesis 



²I!¢ 9·!/¢[¸ /!¦{95 ¢I9 ¢ha{Y Ψ{tLw![ΩΚ

Å¢ƘŜ ƭŀǳƴŎƘƛƴƎ ƻŦ ŀ ǎǇŀŎŜ ōƻƻǎǘŜǊ ŦǊƻƳ wǳǎǎƛŀΩǎ ά.ŀƛƪƻƴǳǊ Cosmodromeέ ƛƴ 
Kazakhstan on a routine military reconnaissance satellite mission.

ÅBy random chance, illumination and meteorological conditions were conducive to 
ground observation of sunlit booster plumes. 

ÅThird stage shutdown and payload-avoidance fuel dump occurred at standard 
time, by chance just prior to passing north of Tomsk, Siberia.

ÅAlert camcorder owner tracked final seconds of thrusting followed by best-ever 
ώǎƻ ŦŀǊϐ ǾƛŘŜƻ ƻŦ ΨŎƻƳƳŀ ŎƭƻǳŘΩ ŜŦŦŜŎǘ ƻŦ ŦǳŜƭ ŘǳƳǇΣ Ƨǳǎǘ ǇǊƛƻǊ ǘƻ ŀǇǇŀǊƛǘƛƻƴ 
passing behind tall building.

ÅEstimated angular rate and direction is consistent with observed rate in video

ÅIndependently-produced CGI simulations of third stage fuel dump cloud dynamics 
produce astonishingly concordant images of actual scene.

ÅProliferation of personal video recorders has recently produced other similar 
videos of exactly the same event on identical booster launches.



MEMORY OF SEEING ROCKET ASCENTS AS VIEWED FROM LAUNCH SITE 
LEADS MOST OBSERVERS TO THINK THIS IS A ROCKET STILL CLIMBING AWAY 
FROM THEM -- WHEN IT IS ACTUALLY A CONSTANT ALTITUDE ROCKET 
HEADING TOWARDS THEM. THE TRANSLUCENT PLUME LOOKS INSIDE OUT.



In the absence of usable size/distance visual cues, witnesses [and video viewers] 
may interpret Tomsk plume/spiral as if it were a climbing, departing booster [left] 
rather than the unseen reality, an approaching pluming vehicle in level flight [right]

SPACE SHUTTLE LIFTOFF & PITCHOVER            HIGH ALTITUDE AIRLINER IN CRUISE PHASE



Third stage 
separation

RSA ANIMATION

WHAT WAS REALLY 
GOING ON IN SPACE 
AS THIRD STAGE CUT 
OFF AND PAYLOAD 
SEPARATED -- STAGE 
PREPARED TO BEGIN 
SEPARATION THRUST 
TO AVOID CONTACT 
WITH SATELLITE 



Departing 3rd

stage sep
gentle thrust
[rocketcam
view from 
payload]
VS07 [ESA] 
Kourou
Apr 3, 2014
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https://www.youtube.com/watch?v=W-Igeyzd25M

Animation of Soyuz propellant 
venting for post third-stage 
shutdown, nicely showing 
accurate plume orientation 
before stage tumble begins 
[image is somewhat 
overbrightenedfor clarity]

CGI of plume appearance IN SUNLIGHT
¸h¦¢¦.9Υ ά{ƻȅǳȊ [ŀǳƴŎƘ {ŜǉǳŜƴŎŜ 9ȄǇƭŀƛƴŜŘέ



Third stage -- Oxygen vent line 

http://www.pvsm.ru/images/nezametnye-slojnosti-
raketnoi-tehniki-chast-4-eshyo-pro-dvigateli-i-baki-16.jpg

http://www.pvsm.ru/images/nezametnye-slojnosti-raketnoi-tehniki-chast-4-eshyo-pro-dvigateli-i-baki-16.jpg


˿͍ͦͨ͊ͯͦ͒͊͡
[dump nozzle]

Schematic zoom ςphotograph of valve



View of vent during booster rollout

http://spaceflight.nasa.gov/gallery/images/station/crew-27/hires/201104020008hq.jpg

http://spaceflight.nasa.gov/gallery/images/station/crew-27/hires/201104020008hq.jpg


Orientation of thrust vector 
approximately through 
ŜƳǇǘȅ ǘƘƛǊŘ ǎǘŀƎŜΩǎ 
center of mass



CGI animation of venting 
ŦƻǊ άhǊōƛǘŜǊ нлмлέ ƎŀƳŜ 
[https://www.youtube.com/watch?v=f4hVNNYyFws]

Anton Sergeyev[ˢͤͭͦͤ ˿͔͎͔͔͍ͪ]

https://www.youtube.com/watch?v=ya_xTsseCxc&feature=youtu.be
02:28

Uploaded on Dec 22, 2011



Extremely realistic prop venting & stage tumble  

Video 02:37

TOMSK 2006

SIMULATED LOW-ANGLE VIEW



Dump duration 15 seconds!
[third stage does two full tumbles]

https://youtu.be/ya_xTsseCxc

02:43

Ground observations
of spiral in profile do 
suggest horizontal planar  
alignment is accurate.



άCOMMA CLOUDέ L{ ! 
STANDARD FEATURE 
OF SOYUZ LAUNCHES
SEEN AT TWILIGHT

Soyuz-TMA-M (Baykonur, 2015)     [left, right]  ISS view, Novokuznetsk 
Soyuz-GLONASS (Plesetsk, 2013)   [left, right]   ISS view, Omsk view

Soyuz 2015 Kazakhstan [below]



ISS046e001427

SOYUZ IS 3100 KM BEHIND ISS
OVERTAKING AT 0.3 KM/SEC

Soyuz TMA-19M 2015/12/15
Photos by crewman Scott Kelly 



Photo iss046e001427  11:12:07 bright

TOTALLY BLACK SKY
ALLOWS USE OF
OVERBRIGHTENING
TO BRING UP FAINT
PLUME TRACES

Soyuz TMA-19M 2015/12/15
VIEW FROM DIRECTLY IN FRONT OF 

APPROACHING VEHICLE 



Soyuz TMA-19M ALSO observed 
ōȅ Ψ!ƭŜƪǎŜȅΩ ƛƴ bƻǾƻƪǳȊƴŜǘǎƪ

https://www.youtube.com/watch?v=DKW0bzYTNTw

Stabilized zoomed 
view of 3rd stage 
cutoff followed by 
ΨŎƻƳƳŀ ŎƭƻǳŘΩ 
formation and 
dissipation ςBEST!!



˽͖ͦͭ͡ ͔ͪ͊ͭ͟· ͍ ͔͔ͤ͋ ͤ͊͒ ˹͍͔ͦͦͯͤ͘͟ͼͦͣ͟ ́ͦ;͙͙ͤͦ͡
Flight of a rocket in the sky over Novokuznetsk-Tochilino
Novokuznetsk ς2nd video same angle on moon --

˿͙͍ͭ͊ͤͫ͊͡ Ύ 
https://www.youtube.com/watch?v=gg4sR-R99u0

Five seconds between stage shutdown and flare.
Stable medium zoom tracking
Dec 15, 2015

MOON

POSTFLAREΨ/haa! /[h¦5Ω

ά{¢!bL{[!±έ
RECORDED
IT ALSO 
NEARBY

https://www.youtube.com/channel/UCV1RXfQ8zHl4rgkdLNdZ5Cw


Soyuz TMA-19M seen 
from Ridder, Kazakhstan 
Å˽ ͪͦͻ͔͙͔ͦ͗͒ͤ ͔ͪ͊ͭ͟· Ϧ˿ͦΌ͘άͤ͊͒ 
˾͙͔͒͒ͪͦͣΦмрΦмнΦнлмр͎

Å̑ ͙͚ͪ ˣ͔͍ͦ͒ͤͦ͟͡ [YuriyBoldenkov]

Åhttps://www.youtube.com/watch?v=Tl6lWwFWcQ8

Located in far northeast 
corner of Kazakhstan 
near Russian  Chinese, 
and Mongolian borders

AND 
YURIY 
TOO!

https://www.youtube.com/watch?v=Tl6lWwFWcQ8
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiGo8_K06LKAhWMMSYKHeh7BIQQjRwIBw&url=https://www.youtube.com/channel/UCXDLKZ8KY8VACNaNwK9SZ8A&bvm=bv.111396085,d.eWE&psig=AFQjCNGkCSyW_aM4S3qRc72IUBlxJXXlkw&ust=1452632345924527


Soyuz rises into sight [photographer was clearly 
waiting for it and knew where to look]

CONTRAST ENHANCED

Soyuz TMA-19M 2015/12/15 



Passing directly overhead, 
3rd stage shutdown
and plume drops behind

Post-separation
άŎƻƳƳŀ ŎƭƻǳŘέ

Soyuz TMA-19M 2015/12/15 



Identical 
άŎƻƳƳŀέ
flare imaged 
from ISS on 
earlier [Gerst] 
accidental 
observation of 
Soyuz booster 
navsatlaunch 
from Plesetsk
[2014 june15]

#24  1/160    2014:06:14 17:26:36
Over-brightening shows traces of 
former plume dispersal 

BY CHANCE, 
ASTRONAUT
ALEXANDER 
GERST [ESA]
ON THE ISS
RECORDED
A SIMILAR 
SOYUZ LAUNCH
AND COMMA
CLOUD IN 2014


