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Abstract

The Venus Express (VEX) spacecraft (S/C) was launched on November 9th, 2005 from 
the Baikonur cosmodrome, Kazakhstan, by a Soyuz-Fregat rocket and successfully inserted 
in orbit around Venus on April 11th, 2006. The mission is based on a highly elliptical polar 
orbit  (semi-major axis a  = 39494 km, eccentricity e = 0.84. The Venus Express  Radio 
Science experiment VeRa is devoted to the study of the ionosphere, atmosphere and surface 
as well as to the investigation of localized gravity anomalies of the planet Venus and to the 
analysis of solar coronal plasma effects. The almost polar orbit of Venus Express provides 
the opportunity to investigate the atmosphere at all planetocentric latitudes, including day-
night variations of its structure and signal absorption effects caused by gaseous components 
such as H2SO4, CO2 and N2.

The VeRa instrument uses simultaneous One-Way radio signals at X-band and S-band 
(wavelengths 13 cm and 3.6 cm) for the sounding of the Venus neutral atmosphere and 
ionosphere and the bistatic radar experiment while the coherent Two-Way mode is used for 
the  gravity  and  solar  corona  measurements.  Using  coherent  measurements  at  the  two 
wavelengths allows the separation of dispersive media effects from the classical Doppler 
shift.  An  Ultra-Stable  Oscillator  (USO)  provides  a  high  quality  on  board  frequency 
reference source (frequency stability is ~10-13) for the One-Way radio link. Instrumentation 
in the ground stations on Earth is used to record amplitude, phase and polarization of the 
received signals. When in special  radio science measurement campaigns,  the signals are 
recorded at the ground station receivers of the ESA New Norcia and at special request also 
at the NASA DSN Canberra stations in Australia using both the closed Loop and the Open 
Loop receiver systems.

The  strong  refraction  of  the  microwave  radio  beam  in  the  Venusian  atmosphere 
requires  high  precision  custom-designed  steering  of  the  spacecraft´s  parabolic  reflector 
antenna, thereby compensating for ray-bending effects. The technique developed and the 
physical  principles these attitude manoeuvres are based upon will be described together 
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with  the  radio  science  measurement  principles.  How  to  calibrate  an  ultra-stable  radio 
frequency link and the planning efforts necessary to conduct these experiments in space 
will be presented together with first scientific results.
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A complex GPS safety system for airplanes
Dan-Marius Dobrea, Cosmin Huţan

Technical University of Iasi 
mdobrea@etc.tuiasi.ro, cos_hc@yahoo.com

Abstract. 

There are a large number of applications where the exact position and dynamics of 
different objects are needed to be known in real time. In this paper we propose a system 
that is able to locate simultaneously several “objects” and to present them, in real time, on a 
map. Mainly,  the system is dedicated to airports in order to track maintenance cars and 
persons  (in  this  last  case  the system works as  a  personal  locator  device)  and to  avoid 
disasters that could happen on the runway. Several results and aspects of the system are 
investigated and presented in this paper.
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Structural Design and Test of the Atmospheric 
Reentry-Probe “MIRIAM”
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Abstract
One very essential step in the development of the ACHRIMEDES balloon probe is the 

flight test MIRIAM, in which all important sequences of the ACHRIMEDES mission will 
be simulated and tested above and in the upper atmosphere of earth. Due to the very limited 
financial  budget,  it  is  not  possible  to  use  space  qualified  components  from  space 
engineering  industry.  All  components  of  MIRIAM  have  to  be  low  cost  and  must  be 
commercially available. Of course, they have to be partly adapted to the zero-g and vacuum 
environment. Main emphasis was put first on functionality and reliability, especially for the 
release mechanisms, second on stiffness and third only on weight reduction. 

The paper deals with the design and certification procedure of the MIRIAM structure. 
MIRIAM  is  to  be  launched  by  a  two  stage  ballistic  rocket,  launched  by  the  German 
Aerospace Research Centre DLR. The module is mounted on the very top of the rocket, the 
maximum diameter is approximately 300 mm, the maximum weight is about 20 kg. Most of 
the structure is  made of milled aluminium. The folded balloon has  to  be stored in  the 
spacecraft module together with the necessary gas tanks, the valves, the computers, and a 
lot of sensors for controlling the inflation process of the balloon.

Two  stages  of  separation  have  to  be 
integrated into the probe: One for separation of the 
probe  from  the  rocket  and  a  second  one  for 
starting the ejection of the balloon by releasing a 
clamp  ring..  The  balloon  itself  is  stored  in  a 
container,  which  is 
pushed out of the probe 
when  the  ejection 
process is started. The container then unfolds and 
releases  the balloon. After  the balloon is  inflated 
completely, the filling hose has to be released  by 
another mechanism. This will free  the balloon.

Space  structures  usually  are  stiffness  dominated, 
therefore structural parts are designed for maximum stiffness. Qualification of the structure 
is done by standard structural analysis by the help of FE-analyses as well as by structural 
tests. In several stages, starting from the base module up to the completely integrated probe, 
shaker tests are performed to verify sufficient strength and stiffness.
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A Low Power Radio Altimeter for the ARCHIMEDES 
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Hannes.Griebel@unibw.de

Abstract
Project  ARCHIMEDES  is  a  joint  effort  of  the  Mars  Society  Germany,  various 

institutes of the University of the German Federal Armed Forces in Munich and others with 
the goal to built a spacecraft capable of probing the atmosphere of planet Mars from its thin 
outermost layers down to the surface. This goal will be achieved by deploying a spherical 
super pressure type balloon prior to atmospheric entry, which will then gradually decelerate 
as it passes the outer atmosphere layers repeatedly before final descent.

For the analysis of all science data sets it is required to get the absolute altitude above 
the  ground.  This  paper  describes  a  practicable  technical  concept  for  the  altimeter 
experiment,  which  is  foreseen  to  test  a  new  type  of  low  power  radar  altimeter  for 
ARCHIMEDES. It describes the theoretically aspects and a full practical design. Details 
around the antenna design, transmitter and receiver electronics and the detector system are 
included.
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Space Bubbles - 
A Multiple Low-Cost Probing System for the Investigation of 

the Martian Atmosphere
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Abstract
The  Space  Bubbles  Project  is  based  on  several  ideas  from  the  past.  The  actual 

improved  technology in electronics and material  science provides a new opportunity for 
alternative  space  probes.  This paper  describes  the design  and theory of  operation for  a 
multiple low-cost  atmospheric  probing system, based on inflated thin-film spheres  with 
built-in instrumentation.

Additionally, a new communication technique supports communications directly from 
the  surface of Mars to a 1.6 meter standard antenna  dish on Earth via high energy burst 
pulses, albeit at low data rates. However, the scientific data throughput would be sufficient 
to  provide  a  new  opportunity  for  public  science  and  education.  Consequently,  this 
communication technology supports students by letting them directly participate in a space 
mission  through  the  download  and  usage  of  low volume science  data  with  reasonable 
expenditure for the receiver equipment. It is the ideal concept to open science on Mars (and 
possibly  other  planets  and  space  missions)  for  any  interested  private  person  or  school 
around  the  globe.  The  Internet  community of  these  enthusiasts  would  further  enable  a 
complete collection of atmosphere science data during the operations.
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