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OUTLINE

AAccidentallyobserved doublespiral fuel dump from Falce8

ASimilarity to doublespiral observed on mysterious Zuma mission
APreliminary results need rapid dissemination to sleuthing community
AFollowup in progress, scheduled completion unknown

ARaviJagtiani........ and this establishes a spiral signature plume for
stage 2 (it clearly wasrzumag passivation vents, almost like missile

sSpin ups.



MISSION DESCRIPTION

AUpdateshttps://forum.nasaspaceflight.com/index.php?topic=45522.0

AFalcon 9 Block 5 and Bangabandhu Satelliteent vertical on Pad 39A
In Florida this morning. Now targeting liftoff at 4:42 p.m. EDT, 20:42 UTC
—vehicle and payload look good, completing final check outs at the pad.

ALAUNCH TIMBVay 10, 2018 at 17:47 EDT (2147 GMT).
AThis launch has the second stage burn listed at 0:59.

ABangabandhu Satellitg will be deployed into a geostationary transfer
orbit (GTO) approximately 33 minutes after launch.

http://www.spacex.com/sites/spacex/files/bangabandhupresskit5918.pdf



https://forum.nasaspaceflight.com/index.php?topic=45522.0
http://www.spacex.com/sites/spacex/files/bangabandhupresskit5918.pdf
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MISSION ORBITAL PARAMETERS

00:27:38 2nd stage engine restarts
00:28:37 2nd stage engine cutoff (SEZO

00:33:38 Bangabandhu SatellitedDeployment

0 TBA TO BE ASSIGNED
1 43463U 18044A18131.91115988.000000880000G0 00000+0 09999

2 43463 19.3139 5.9439 7249088 179.17880.6444 2.29090380 00

20180511 21:52:04.21 UTC308.49/35549.15km/19.3139
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ACCIDENTAL CAPTURE
OF DOUBLE SPIRAL

A SandincPustato Perth Astrophotographers
A Yesterday at 6:01am

A Photos of rocket fuel dumg from Falcon 9
launched 0400 12th May 2018 Perth time. |
was doing a panoramic shoot when |
noticed this swirl object. Didn't look bright
on the naked eye. Thanks, Grahame and
Luke for identifying this object.

A httgs ‘Ilwww.facebook.com/grahame.kelah
fref=gs&hc ref=ARTvnxlsFOefJWDMPSs
T|oIrK|Y IxBgXDbeU87W4K43ReUYrF0J
hbWMcUeb 1&dti=340918889445429&h

c_Iocatlon =group




An amateur astronomer’s routine sky survey photo

SandinoPusta-- Wow, that is very interesting article you share on my photo. | have
no knowledge about rocketry and it was just purely luck when | pointed the camera
where the fuel dump. If you don't mind asking you sir, why did | saw/capture the
fuel dump when | was located on the south west of Western Australia and the flight

path more likely on Indonesia and Timor. Its far from Western Australia. Above the
hoto of flight path of F9 t haPerthavas s h

Astrophotograpersut my location was in Mount Hassell.







In the webcast, SpaceX mentioned that the 2nd
stage was spun up to a rotation of 1.5' per second
prior to spacecraft separation - would this small
spin cause the 'Zuma' like spiral fuel dump that
Grahame captured in his photos, or is it more
likely that this spiral fuel dump pattern is standard
behaviour when bleeding down the propellant
lines and tanks?

Paul G | | . R .
https://forum.nasaspaceflight.com/index.php?top H113ND750 SAN'D 5455. NEF T m o
ic=42214.new#new! 12/05/2018 04:35:58 B 6016x401¢

Assuming the camera time was correct of course; this is Perth local (+8)
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Here's a rough orbit determination using astrometry of the raw photos. Thanks Ravi
for helplngf_ get the images to me. The result is a bit rough due to slight trailing of
the stars, limited observation time span, and the approximate compensation for

the amount the camera's clock was off, but it does roughly match the orbit of the
spent upper stage.

Official TLE of the orbit. The argument of perigee, ascending node, and inclination
are all roughly similar to the orbit computed from the images, but other factors like
the eccentricity and apogee/perigee and orbital period are not-aetifined by

the limitations of the camera observations (which is WmydOrbshows the
eccentricity as about 1 +0.9!).



DISCUSSION

AHi Ravi, I'll send a raw photo to your email. _
Just wondering is there an anomaly with the flight, | read an article about falcon 9 fuel
vent image vgumaanomaly image, which both are different.
You accepted Sandino's request.. o _ _
No, what's seen is a rocket spinning to void it's fuel by centrifugal force. hence the spiral
which could be mistaken for a missile bus spin L(ij This iIs normal in these days.
cool, thanks. I've sent thefhoto to your email add provided
awesome, was there just 1 photo?

| managed to snapped 7 photo¥ou wanted them all?
was the spiral in all?

yup

yeah that would help _ _ _ _

Also can you please explain how the time stamp works. Does it register only the start
time of capture?. _

Yes it only reglster the time of cq)pture. _ _

How long is the shutter open for?. It's a time lapse right?.

Inot atimelapse | just did a series of phot&hutter speed was 10 sexs I'm on 50mm
ense

| will include also a "plume"/"cloud" after the spiral.



On-line discussion

Ag ' ' s Guidetoastronomyat gmail

A s m RaviJagtianlf wiki andspaceflightnoware accurate, then
spacecrafsephappened at about 20:47, not 21:44.
https://en.wikipedia.org/wiki/Bangabandhl
Launch date 11 May 2018, 20:14 UTC
T+0:33:38: Bangabandhu 1 Separation
https://spaceflightnow.com/.../falcor@-launchtimeline.../

If so, 21:24 for image start time seems reasonable.

Aavi JagtianiAwesome. | made a mistake adding.
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On-line discussion 2

A" " 58 m, Okso'here's aquick and rough orbit determination from the
astrometry of his images: o
hitp://h.dropcanvas.com/2goew/bangabandhulfQorbit.jpg
| added 49 minutes to all of his EXIF times, but given that this is a fast mover and
the imprecise nature of the timing info, slightly streaked stars, and given that |
don't have his exact location (I used Perth Observatory as the location), the result
has relatively high residuals in the astrometric measurements, particularly in right
ascension (likely due to timing errors). Perigee distance for instance comes out as
9,605 km +/3508 km. But in general 1t is roughly consistent with the initial
orbital elements of BangabandHu

A* 5 's m., RaviJagtianiAh, that makes the inclination a bit more accurate, but
the uncertainty Is still hl?h along with the residuals, likely due to the trailed stars
and uncertain timing. If I manually lined it up wabtrometricaon one end of the
star trails consistently through each image it might reduce the residuals a bit, but
| think even the earlier determination is enough to say that it was the Falcon 9.
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DISCUSSION

o To Do To o

TBS
TBS
TBS
TBS

TBS



