Press Release

Life on Mars? The Laser Zentrum Hannover is Searching
Hannover, September 28th, 2010
Europe is getting ready for its first unmanned visit to the surface of Mars. "On board" are the scientists of the Laser Zentrum Hannover e.V. (LZH). The group Space Technologies are currently developing a laser suitable for use in outer space for the so-called EXOMARS-MISSION. With the help of this laser, hopes are high that any form of life on the red planet can be found.

The first European Mars Rover on a joint mission of the American and European space agencies NASA and ESA will take off in 2018. The 250 kg Rover will roll over the surface of Mars at a speed of 100 m per hour. While doing so, it will inspect the surface and gather up ground and rock samples, some of them up to 2 m deep. The main goals of the so-called EXOMARS mission are to search for traces of former or present life on the earthlike planet, and to prepare for the arrival of a manned Mars landing.
One of the central analytical instruments on the EXOMARS Rover is MOMA. MOMA stands for "Mars Organic Molecule Analyser" and will help with the complicated search for traces of life, by identifying organic materials and analysing it. If organic molecules like hydrocarbons are found, this might mean they might point to possible forms of life on Mars.
One of the important components in the MOMA is a laser system suited to travel in space. With its help, evidence of non-vaporizable organic molecules can be found. Laser radiation breaks down these molecules into their basic components (ions), which can then be analysed in a special spectrometer. To prevent the cosmic bonds from being too strongly fragmented, only a specific UV radiation with a wavelength of 266 mm can be used. But up to now, no laser system suitable for use in space has been available. 
In order to use this decisive technology, the Space Technologies Group in the Laser Development Department of the LZH has received funding from the national program "exploration of outer space". The current project aims at optimizing an existing laser system prototype, making it ready for the mission by 2014. 
Around 3 million Euros will be going to the LZH for further development and qualification of the so-called Laser Desorption Mass Spectrometer (LD-MS), which is being constructed under the leadership of the Max Planck Institute for Solar System Research (MPS).
The core job of the LZH is to develop and construct the actual solid-state laser head. The technical requirements for use in outer space are very high. Dr. Jörg Neumann, project leader at the LZH explains, "The high temperature changes between night and day on Mars are a real problem. On top of that come the mechanical vibrations on the way to Mars and cosmic, ionising radiation. The real challenge is, that the laser must be rugged enough to withstand these elements, but at the same time light, small and compact."
Dr. O. Roders is the project leader for the MOMA instrument at MPS in Katlenburg-Lindau in Lower Saxony, the partner working together with the LZH. He sees the cooperation with the Laser Zentrum as an excellent combination of know-how. "The absolute specialists for the necessary UV laser technology are working in Hannover," he says. "Our experience is necessary for the suitable laser electronical parts that have to withstand the most harsh conditions in space."
Several years of intensive development are still necessary before the group has completed a model suitable for use in space, but first investigation with a prototype are very promising: the laser head has already successfully withstood ionising radiation, vibrations and a thermal-vacuum test.
This project is subsidized by the German Aerospace Center (DLR) with funding from the Federal Ministry of Economics and Technology (BMWi), based on a resolution passed by the German Parliament under project number 50 QX 1002.
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The Laser Zentrum Hannover e.V. (LZH) carries out research and development in the field of laser technology and is supported by the Ministry of Economic Affairs, Labour and Transport of the State of Lower Saxony (Niedersächsisches Ministerium für Wirtschaft, Arbeit und Verkehr).

You can find the LZH press releases with a WORD-download and when possible illustrations at www.lzh.de under "publications/press releases" 
Illustration caption: Prototype of the MOMA laser, developed at the LZH in cooperation with the von Hoerner & Sulger GmbH, the Max Planck Institute for Solar System Research (MPS) and supported by the German Aerospace Center (DLR).
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