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Introduction
The 4M mission is an opportunity mission, in honor of latfdasorManfred Fuchs, founder of the OHB group.

4M means: ManfredMemorialMoon Mission

The project is conducted by LuxSpace, Grand Duchy of Loxeghéand is a quick, low cost mission aiming at global
cooperaton whilst presenting challenges opening new ways.

Mission description

The spacecraft will be part of the last stage of a lunar mission, due to be launched end of october 2014. The tradjectory
be a lunar flyby and return to Earth, with 90% chances &gy in the atmosphereThe 10% remaining chances lead to

a very interesting orbit.

The nominal mission duration is 196 hours, 8.17 days. The Lunar flyby will occur 97 hours after idj€etidays.

During flyby, the range to EU stations will be 399636km at most and the distance to the Moon will be between 12000 &
24000km depending on the final injection vector.

The 4M spacecraft will transngpntinuously on 145.98VIHz (+£ 2.9kHz)with a 1.5W power inpuat antenna which is a
simple Monopole. Thiswillgive S/INcparad £ S G2 9a9 aArayrfta 4G 9FNIKQa &dzNF

The transmission is based on a 1 minute sequence and a 5 minutes cycle.

The transmission will start Z8s (77.8 minutes) aftealinch (0, +600s)

4M Spacecraft description
The spacecraft is located on the Vehicle Equipment Bay of the launcher (much IRekineandDEFIX mission,
BO47&48, in 2002).

Figurel Location of the 4M S/C
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The spacecraft is comprised of the following equipment:

- Primary power source: 28 high energy density, non rechargeable cells, guaranteeing the nominal mission whilst
providing 6W to the payloads.

- Secondary power source: 2 x 8 Triple layer solar cells and 4 x Li-lon rechargeable cells.

- An Onboard Computer, FM430 and interface board

- An|/Q modulator

- An RF power amplifier, providing a nominal 1.5W into the antenna

- AnL/4 antenna

- RAD experiment fro radiation dose determination on the trajectory

The RAD experiment is a special chip frofMiIagua (Spain), that is able to accurately measure the Radiation dose rate.

Trajectory description

Overall view
The injection will occur ovehe Pacific Ocean and only Eastern Australia / Neslade stations will be able to receive
the 4M S/C.
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The Moon will be at its lowest declination, to optimize the launcher capability. The southern hemisphere stations will be
favoured during all the aminal mission.

The following view shows the Earth, the Equatorial plane, the Moon and the trajectories (nominal and deviation cases)
viewed from-23° latitude (EquatorighlaneA & Wl 062 @S Q0

Figure2 Overall trajectory
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Figure3 Same view
The Nominal trajectory is in Green, tH&800 km SMA trajectory is in Yellow, 12200 km SMA trajectory is in Red.

The following screen shots show the circle of visibility at injection and after.
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Figure4 Visibility circle at injection
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Figure6 6 hours after injection
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Figure8 Injection + 16 Hours

It is to be noted that the bearing of the 4M is different from the Moon, but closes as the encounter approaches.

5| EME2014 LuxSpaceg 4M | LX2RG



Figure9 Visibility circles during flyby

Pointing of the antenna

Theproblem to solve is that only nominal trajectory is known. The trajectory dispersion is also known. The actual
trajectory will be comprised inside the limits.The purpose of this chapter is to examine if it is sufficient to point the
FyGiSyyl 2yQiG&Rl @gOWR2NEL | YR @S NASigha) trdffettaries ekt SlowdHe dMB beS
inside the pattern of the antenna.

The simulations have been performed with a 25° beamwidth.

During the first part of the trajectory up to the Flyby, the nonmiand max deviation trajectories are close one to each
other, therefore, the nominal trajectory elements may be used.

The dedicated website and Facebook pages will be updated as soon as the injection vector is known.
For easef use,tableswill be published that will also indicate the Offset pointing iraAd El relatively téthe Moon.

The following figure shows that all possible trajectofiesvell into a pattern of 25° beamwidth.

6 | EME2014 LuxSpace 4M / LX2RG

O



