Lunar impact flashes (LIF)
Why and how?

Detlef Koschny
Professor, Small Bodies in the Solar System, TU Munich, DE
CLUPI technical manager, Space Exploration Institute, CH
Detlef.Koschny@tum.de


http://www.lrt.mw.tum.de/

What do we see?

Kinetic energy

Impact flash - 01 Mar 2017
(Credit: NELIOTA/ESA)
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Why? - Flux densities and cratering processes

Meteoroid mass in kg

10° 107 10° 10° 10° 107 107 107 10° 10' 10? 10°
Meteoroid diameter in m

Fig. 10. All used flux density models in one plot including the estimated errors.

D. Koschny - AMM-HO-054/1.0, 29 Nov 2023
Prof. Dr. Philipp Reiss | Lunar and Planetary Exploration Technologies | Department of Aerospace and Geodesy | Technical University of Munich

Planetary and Space Science

o

= o o

= 21| B, |

o 105 Fognsy

B JO.7 pit e P

Qe Jol/| : ' N

E = 3alS[i 1 . L]
— O 7057 H{=== Grin(1985)

2 101k erown (2002)

E @ 109 vmnie Interpolation 1 g

= o 10? ¥ HST Solar Arrays LI

C.c 10°l & Debiases CILBO - New formula | -

ot 103 = Haliday (1996)
7 LE 101 = Suggs (2014) ;
-IFE 10'1 H Interpolation 100 g z
S 1073 || == Nasa (2003) AT SO PR L S _ - :
S 107}~ sier(2009) 16 JUONE SO SO SO NN S U OO SO SO NS AN ... | 0 i
= o *“-15 \-16 =] -;-.16 =3 e 7l e ~8 411F 3
] 10710 " 10 " 10 10" 10" 10 10° 10 10" 10

journal homepage: www.elsevier o

W

Mass accumulation of earth from interplanetary dust, meteoroids, asteroids

and comets

Gerhard Drolshagen™’, Detlef Koschny™", Sandra Drolshagen’, Jana Kretschmer*, Bjorn Poppe'

Sk, Munich. Germany

* ESA/ESTEC, Noordwik, The Nesherlands

" Chalr of Aeromautics, TU
© Untwwrsity of Obenburz. Germany


http://www.lrt.mw.tum.de/



http://www.lrt.mw.tum.de/

http://users.uoa.gr/~alliakos/neliota%20fil

if

m/MF%20flash%20190707.
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Observing procedure in a nutshell

8.
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Take as big a telescope as you have, hopefully with little in-field straylight

Mount a sensitive camera which can record with high frame rate (20 fps or faster — most use
video rate) — make sure you have some magnitude calibration (see later)

Point it to the non-sunlit side (henceforth called the ‘dark side’) of the Moon — coordinate
with other observers if possible

Use a detection software and press start — or: record on video if you have enough memory
space

If using e.g. the ‘Flash Detection Software’ (see later) — run some scripts over the acquired
data, see whether there is a flash — be happy!

If using video — use a software that can analyze the data — FDS in demo mode, LunarScan,
ALFI (again see later)

Inform Brian Cudnik (ALPO), Tony Cook (BAA), J. Madiedo (MIDAS), post on

Hope that somebody else has seen it too!
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Observing programmes / setups



Observing programmes - NASA
d 50 cm RCOS telescopes &s
0 2 to 3 stations in the US /i

&8

: NASA 178 S-
8

D. Koschny - AMM-HO-054/1.0, 29 Nov 2023 p.
Prof. Dr. Philipp Reiss | Lunar and Planetary Exploration Technologies | Department of Aerospace and Geodesy | Technical University of Munich


http://www.lrt.mw.tum.de/

Observing programm@ LT
- ESA/NELIOTA

1 https://neliota.astro.noa.gr
] 2017 -2023

] Two cameras with di-chroic
) 187 impacts in 278 hours
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Observing programmes - MIDAS

) 14” telescopes
] Several stations
] Status tbd

Portugal
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The longest flash so far
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NASA/GSFC/Arizona State University
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6Roads via ESA

Images: 6Roads/Zolnowski
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More?

‘Calar A0 =160 cm”
(Madiedo)
X

Obs. De Cote d’Azur - 50 cm
(Avdellidou/Delbo)
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How many flashes to we expect?

Q Brighter than 8 mag: Observed flashes by NELIOTA in 271 hours
48 in 271 hours 0 )
=> 1 / 5.6 hours % 250 ol *? %g
Q Brighter than 9 mag: o £ 5 200 =
119 in 271 hours oz 2 g8
=> 1/ 2.3 hours 2R 853
(10" to 12" 2T L 100 ¢ R
aperture?) LE9 EEL:
BRE3 90 7S B4®
3Q Note: More during SEE R 844
showers, lessduring 5%8 ° ¢
sporadics only
magnitude
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Test setup - refractor 13 cm, 15 cm

And the camera:
QHY 174

1920 x 1200 px, 5.86 um
11.3 mm ¥ 7.0 mm

eodesy | Technical University of
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Detection software

b4



eee [J < [ ) kryoneri.astro.noa.gr ® + O

About Telescope Resources for Observers Projects Publications News Weather Gallery Contactus = Q

Home / Flash Detection Software

The Flash Detection Software (FDS) is a tool for detecting impact flashes on the Moon. This software can be used by any amateur or professional astronomer
performing planetary observations with video cameras or fast-frame CMOS/CCDs for data processing and flagging all potential flash events. The ultimate goal is to
encourage and increase the observations of impact flashes from both professional and amateur astronomers and to enable verification of impact flashes from

multiple sites. The software was developed and tested for lunar impact flash observations, however, its use on planets (e.g. Jupiter, Mars) is encouraged.

https://kryoneri.astro.noa.gr/en/flash-detection-software/




' Detection Standalone Tool

Flash Detection Software ;%’
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"Stand-alone” tool for detecf’r@n and position determination
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LunarScan

] DOS-based software to
analyse video up to 720 px

X 576 px 4 ) . )
D /

LUNARSCAN LUNARSCAN

1 Note: “The software is free under
the condition that you provide impact
flash observations
(date/time/location) to NASA's T o P
Meteoroid Environment Office at the
e-mail address listed under "Contact
Us"
at http://www.nasa.gov/centers/mars

hall/news/lunar/index.html.

* | LunarScan Console Window
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ALFI

J Windows software, requires data as sequence of bmp files
J https://users.aber.ac.uk/atc/alfi.htm

Open video file... CTRL+0 I _
Reopen video file F2

Append AVl segment.. \

Preview input... SPACE

Preview filtered... ENTER

Preview output from start... F3

Run videc analysic pass

Save as AVl... F7

Seve old formet AVI... SHIFT-F7

Save segmented AV,

Close video file CTRL-W

Export > Image sequence..,
Queue betch operation y Stripe master..

File Infermation.. Striped AVI..,

Set text information.. Adcbe Filmstnp (*.flm)...
Save WAV... Raw audio...

i F
Load processing settings.., CTRL+L Arimated GIF...

SEVE RIOCESSiNG SELtings.., CTRL+3
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MIDAS

J Windows-based =g

Moon staba

) Used by Spanish
team

] Not freely available
(when | last asked)

Moon dsts
Ri(deg) [F647  DECIdeg) D5 P 3 [1239
Eath Moo datance Bavg. [I0480367

Everts cetectns
Tory eventy deacted ;"_
| Evend wdersifier | Video saep] | XPee Y ; -
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Coverd iz [13 Tohanes [5001  Elmdedime 0 Woomeror[ 5 .g,,;.,.:g.g)i
Qtamving tation Moon caltraon ¥ Use mage nask
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el | H o Styon [Soms image sow | GADGO ::l»':'..::.,m Stop
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Scheduling, trackin%+ guiding



Dark sky / away from full Moon / elevation... @ TUm

1 A (still quite draft) Python script to visualize all this is here:
https://gitlab.com/dkoschny/moon

Moon viewing conditions 2022-02-01

Location
longitude: 4.49060 deg (East is positive) = 45.0 1 =
latitude: 52.07899 deg g r14.0 g
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Tracking or guiding
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Guiding

Prototype guider
available:

O

©)
©)
©)
©)

RaspberryPI

PI HD camera

Lens

relay board

cable to ST-4 interface
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Lunar impact Flash observing log Drarte: Lunar impoct Flash cbserving log Dare:
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Useful for citizen science and professional observers => comments from WG
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Lunar impact flashes — what needs to be done?

] Settings of camera — gain, exposure time — guidelines would be useful.
) Straylight
o  With my setup: up to two days after 50 %
illumination seems ok — with refractor even longer!
NELIOTA stops before 50 %.
Don’t use open truss systems.
o Try “re-imaging” system, coronagraph-type
optics. Proposed e.g. by Koschny (2005), Ground-
based monitoring of Venus fireballs, Comp. meteor

studies on terrestrial planets, 11-12 Nov 2005, Graz,
Austria — and others.... — for the future

J  Coma corrector introduced straylight and strange shadow effects
o Should we use one or not? — Not clear to me.
o Magnitude calibration must be done — needs procedure (e.g. point to open clusters)
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Straylight due to
corrector lens system

= Straylight; frame rate; guiding... All a challenge
— optimize the instrumental setup!



Small telescope - optimized instrument -
science results

13 Aug 2023, during the
Perseid maximum.




Uni Oldenburg, Germany - Simulator

UT 20210518 195337.283
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Post on Facebook, G. Palten: ..3 e
https://www.facebook.com/photo.php?fbid=66240841 309585,04:,&'59’["'
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