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- INTRODUCTION -

Hydrological disasters and droughts affect millions of lives and cause great economic
damages every year. The increase in occurrence and magnitude of such disasters are
worrying especially for developing countries where the recovery process can be long
and costly. Many existing water management efforts such as dams and waterways
can only be useful only when the water is already there, whereas the most
straightforward measure is to control the rainfall over a specific area at a precise
moment. We propose a novel method to induce and thus control rainfall by
combining powerful laser technology with satellite technology. The requirements of
our satellite system are:

Figure 3 One-day ground track of the six
clusters of the LARC-CON in their near
equatorial orbit
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¢+ Induce rainfall over the area
affected by drought.

¢ Induce rainfall from rain clouds
over the oceans or low-impact

About the Teramobile mobile laser system

The Teramobile mobile femtosecond-Terawatt laser system is the fruit of the
collaboration between CNRS (France) and DFG (Germany). It yields 5 terawatts and 100 fs
(10-13 s) pulses, with 350 mJ pulse energy at 10 Hz repetition rate and is contained in a
standard freight container. In 2011, a group of Swiss researchers succeeded in creating nitric
acid particles in atmospheric air with laser emission from the Teramobile system. These
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Figure 1. Illustration of a LARC cluster idea into reality.

Figure 5 Teramobile mobile

CONCEPT OF OPERATION fs-TW laser system

Figure 4 CAD drawing of a LARC-Beamer Bovsoe: e PIIS. J. Apel. P20, 168 (2006)

The basic concept of operation revolves around the following key concepts:

“ Emergency and need assessment DEVELOPMENT ASPECTS
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On-ground mission planning uses two sources of data: Possible players : GISTDA and foreign space [Iummwms
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% Inter-satellite commanding and satellite to ground communication In the upcoming years, the effort on preventing and counteracting natural
The two types of satellites in the same cluster exchange location and disasters must be heightened, should mankind desires to survive. Combining laser with
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theoretical and the power requirement is enormous. Many aspects of the idea need to
be re-dimensioned to fit with the current limit of satellite technology in order to
conceive a feasible satellite system. Also, the efficiency of such rain controlling
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Arguments for decision technique should be compared with the one initiated from the ground.
Beamers/cluster 4 Reduce power requirement per Beamer with multiple Beamers REFERENCES
Number of clusters 6 Increase revisit rate (35) and the chance to make the rain fall while the —
target cloud has not dissipated [1] S.Henin et al. “Field measurements suggest the mechanism of laser-assisted water condensation.” Nature
Altitude 250 km  Trade-off between orbit perturbations and laser power needed Communications 30 Aug. 2011.
L ’ : : : : [2] Siegfried W. Janson, Henry Helvajian, William W. Hansen and Lt. John Lodmell “micro thrusters for nanosatellites”
Inclination 35 Near equatorial coverage over tropical area where rain-related disasters are : : . .
The Second International Conference on Integrated Micro Nanotechnology for Space Applications Pasadena, CA, April
frequent 11-15, 1999
Distance (Observer, 3500 km  Provide enough processing time for LARC-observer before the Beamers 3] R.J.Stirton “The upper atmosphere and satellite drag” Journal Smithsonian Contribution to Astrophysics, Vol. 5, p.9
Group of Beamers) reach over the target and still maintain visibility 4] GOCE, Facts and Figures. http://www.esa.int/SPECIALS/GOCE/SEMDU2VHJCF_0.html
5] Bruch, Reinhard, Gietl, Jutta. Mobile Terawatt Femtosecond Laser System (Mtfls) For Long Range Spectral Sensing
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