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Lunar impact flashes (LIF)
Why and how?
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What do we see?
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Kinetic energy

Light

Elum =  ½ mv2 where : luminous efficiency

http://www.lrt.mw.tum.de/
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Why? – Flux densities and cratering processes

http://www.lrt.mw.tum.de/
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http://www.lrt.mw.tum.de/
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http://users.uoa.gr/~alliakos/neliota%20film/MF%20flash%20190707.gif
http://users.uoa.gr/~alliakos/neliota%20film/MF%20flash%20190707.gif
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Observing procedure in a nutshell

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

2. 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)

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

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

5. 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!

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

7. Inform Brian Cudnik (ALPO), Tony Cook (BAA), J. Madiedo (MIDAS), post on lunar-
impacts@groups.io

8. Hope that somebody else has seen it too!

http://www.lrt.mw.tum.de/
mailto:lunar-impacts@groups.io
mailto:lunar-impacts@groups.io


Observing programmes / setups
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Observing programmes - NASA

❑ 50 cm RCOS telescopes
❑ 2 to 3 stations in the US

Image: NASA

http://www.lrt.mw.tum.de/
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Observing programmes 
– ESA/NELIOTA

❑ https://neliota.astro.noa.gr

❑ 2017 – 2023

❑ Two cameras with di-chroic

❑ 187 impacts in 278 hours

Images: NOA

http://www.lrt.mw.tum.de/
https://neliota.astro.noa.gr/
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Observing programmes - MIDAS

❑ 14” telescopes

❑ Several stations

❑ Status tbd

Image: Madiedo

http://www.lrt.mw.tum.de/
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The longest flash so far

NASA/GSFC/Arizona State University

http://www.lrt.mw.tum.de/
https://www.youtube.com/watch?v=zCFDkj2JtyA
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6Roads via ESA

Images: 6Roads/Zolnowski

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

Obs. De Cote d’Azur – 50 cm 
(Avdellidou/Delbo)

Calar Alto – 60 cm
(Madiedo)

http://www.lrt.mw.tum.de/
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How many flashes to we expect?

❑ Brighter than 8 mag: 
48 in 271 hours
=> 1 / 5.6 hours

❑ Brighter than 9 mag: 
119 in 271 hours
=> 1 / 2.3 hours 
(10” to 12” 
aperture?)

❑ Note: More during 
showers, less during 
sporadics only

magnitude
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http://www.lrt.mw.tum.de/
https://neliota.astro.noa.gr/DataAccess
https://neliota.astro.noa.gr/DataAccess
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My setups - 10” Newton, 12”

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

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


Detection software



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

”Real-time” quick and dirty detection

”Stand-alone” tool for detection and position determination

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

❑ DOS-based software to 
analyse video up to 720 px 
x 576 px

❑ http://www.lunarimpacts.com

/lunarscan15.zip

❑ Note: “The software is free under 

the condition that you provide impact 
flash observations 

(date/time/location) to NASA's 
Meteoroid Environment Office at the 

e-mail address listed under "Contact 
Us" 
at http://www.nasa.gov/centers/mars

hall/news/lunar/index.html.“

http://www.lrt.mw.tum.de/
http://www.lunarimpacts.com/lunarscan15.zip
http://www.lunarimpacts.com/lunarscan15.zip
http://www.nasa.gov/centers/marshall/news/lunar/index.html
http://www.nasa.gov/centers/marshall/news/lunar/index.html
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ALFI

❑ Windows software, requires data as sequence of bmp files

❑ https://users.aber.ac.uk/atc/alfi.htm

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


LRT-Logo p. 22 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

MIDAS

❑ Windows-based

❑ Used by Spanish 
team

❑ Not freely available 
(when I last asked)

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


Scheduling, tracking + guiding
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Dark sky / away from full Moon / elevation…

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

http://www.lrt.mw.tum.de/
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Tracking or guiding

❑ Software to track the Moon exists – 
e.g. N.I.N.A., SkyTrack 
(https://heavenscape.com/).

❑ I wrote a Python script for ASCOM 
mounts
https://gitlab.com/dkoschny/moon

❑ Tracking should work for well 
aligned mount

http://www.lrt.mw.tum.de/
https://heavenscape.com/
https://gitlab.com/dkoschny/moon
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Guiding

Prototype guider 
available:
o RaspberryPI
o PI HD camera
o Lens
o relay board
o cable to ST-4 interface

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


Magnitude calibration



Magnitude calibration
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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!

o NELIOTA stops before 50 %.

o 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

❑ 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)

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


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.



LRT-Logo p. 34 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

Uni Oldenburg, Germany - Simulator

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


Post on Facebook, G. Palten: 

https://www.facebook.com/photo.php?fbid=6624084130958504&set=p.6624084130958504&type=3

https://www.asg.ed.tum.de/en/lpe/research/
near-earth-objects-and-impacts/lunar-
impact-flashes/
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