
Education

T he purpose of ESA’s Education Office is to 
motivate young people to study science 
and technology and, in particular, to

ensure a qualified workforce for ESA and the
European space sector in the future. 

Introduction
The Education Office supports student
‘ h a n d s - o n’ a c t ivities including the
design, development, integrat i o n ,
testing, launching and operations of
small satellites such as CubeSats and
CanSats, and the provision of payloads
on satellites, sounding rockets, stratos-
pheric balloons and parabolic flights.
Many thousands of European students
have taken part in the various projects
facilitated by the Education Office in the
10 years of its existence (1998–2008).

History
The ESA Education Office was set up in
1998 by René Oosterlinck, then Head of
Legal Aff a i r s, Pro c e d u re s, Rules and
O rg a n i s ational Mat t e r s, with fo rm e r
ESA astronaut Wu bbo Ockels as its
Head. Since September 2007, the office
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wo rkshops at ESTEC wh e re the
student teams ag reed on their
interfaces and could get advice fro m
experts; 

– m a n aged the integration and testing
o f the satellite including the prov i s i o n
o f the test facilities; and 

– m a n aged the launch campaign.
Express was launched on 27 October

2005 by a Cosmos ro c ket from the
Plesetsk Cosmodrome in northern
Russia into a Sun-synchronous, circular
orbit at 686 km altitude. Unfortunately,
due to a failure in the electrical power
subsystem, the satellite batteries could
not be recharged and the satellite shut
d own after 12.5 hours of n o rm a l
o p e ration. Neve r t h e l e s s, in many
respects, Express was a success. Of the
19 subsystems, 12 operated successfully,
five could not be tested because the
mission ended prematurely, and only
two failed. Valuable lessons were learned
during the development, integrat i o n ,
testing and operational phases of the
p roject, with the malfunction itself
being the most va l u able lesson. The
media impact was enormous, with an
estimated 100 million viewers watching
the launch of Express on TV.

E u ropean Student Earth Orbiter
(ESEO)
ESEO is a 110 kg micro s at e l l i t e
c u r re n t ly due for launch into a
geostationary transfer orbit (GTO) as
an auxiliary payload in 2011. To achieve
its mission objectives, ESEO will carry a
narrow-angle camera for taking images
o f Earth. Four charged particle
detectors measure the total radiation
dose re c e ived at diff e rent locat i o n s
outside and inside the sat e l l i t e, a
Langmuir probe on a 40 cm deployable
pole measures the instantaneous
ra d i ation, and a series of d e d i c at e d
memory chips indicate the effects of
radiation on the satellite’s electronics.
ESEO will also test technologies in
orbit, for example, thin film solar cells
mounted on deployable solar panels, a
reaction wheel, a thrust vector system
with a carbon-fibre nozzle, and a star
tracker developed by students that will

be space-qualified for later use on the
E u ropean Student Moon Orbiter
(ESMO).

The box-shaped (70 x 70 x 80 cm)
s atellite has four deployabl e, Sun-
t racking solar panels. The at t i t u d e
d e t e rm i n ation system comprises two
Sun sensors, a three-axis magnetometer,
a three-axis gyroscope and a star
t ra c ke r. The attitude control system

comprises a single-axis reaction wheel,
four nitrogen cold-gas attitude thrusters
and a main thruster for orbit control.
This main thruster is used at the end of
the mission for lowering the perigee in
o rder to ensure reentry due to
atmospheric drag within 25 years, thus
c o m p lying with the European space
d ebris Code of Conduct. Mission
lifetime is not expected to exceed one
month, considering the harsh energetic
particle environment in the radiation
belts in GTO and the fact that student
teams can genera l ly only affo rd
c o m m e rc i a l - o ff - t h e - s h e l f e l e c t ro n i c
components.

A low Earth orbit (LEO) mission is
c u r re n t ly being considered as an
a l t e r n at ive to the baseline GTO option
because of the reduced launch cost.
Should this be retained the deployabl e
solar array s, the main thruster and
most of the nitrogen would not be
needed. This, together with a few
a dditional minor sav i n g s, would re s u l t
in a reduced launch mass of 80 kg. A
launch on the VERTA 1 qualificat i o n
flight (VERTA is the Vega Re s e a rc h
and Te c h n o l ogy Accompaniment
p rog ramme) into a Sun-synchro n o u s,
c i rcular orbit at 700 km altitude is
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has been headed by Francesco Emma.
The office now has three units: the
Policy and Coord i n ation Unit, the
Education Projects Activities Unit and
the European Space Astronomy Centre
(ESAC) unit located at Villafranca near
Madrid. The latter is integrated within
the ESAC Communication & Education
Office.

For many ye a r s, concerns have been
voiced in Europe about the grow i n g
i n d i ff e rence of students towa rds scientific
and technology disciplines. During the
Lisbon conference in 2000, the Euro p e a n
Council devised a strategy to help re d u c e
the scarcity of human capital in the
E u ropean Science, Engineering and
Te c h n o l ogy (SET) domain. 

The Education Office, while serving
the general needs of E u ro p e,
p a r t i c u l a rly focuses its efforts in
increasing the skills and knowledge of
youngsters with regard to space. The
overall strategy is to target students aged
between 6 and 28 years. Its hands-on
a c t iv i t i e s, involving both suborbital
experiments and satellite projects, offer
practical experience to undergraduate
and postgraduate university students.

Student Educational Satellites
A number of small satellites have been,
or are being, developed with the support
of the ESA Education Office.

Express
Express was a box-shaped (60 x 60 x 
70 cm) microsatellite with a launch mass
of 62 kg, including as passengers three
‘picosatellites’ (CubeSats) of 1 kg each
and their associated deployment system.
Express was built entirely by student
teams, taking in only 18 months from
start to launch. The Education Office
provided networking facilities that:
– e n abled the student teams to

exchange info rm ation and discuss
technical issues, solutions and
schedule; 

– identified a suitable launch oppor-
tunity and cove red the launch cost; 

– p rovided technical and manag e m e n t
c o o rd i n at i o n ;

– o rganised and sponsored re g u l a rThe Express satellite is launched on 27 October 2005 by a Cosmos rocket from Plesetsk in Russia

Making final adjustments to the Express student satellite at
ESTEC, The Netherlands, in September 2005

Artist's impression of Express in orbit
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c u r re n t ly being ex p l o red, along with
c o m m e rcial launch opportunities.

The ESEO project Phase-B2 (con-
s o l i d ation of p reliminary design) is due
to begin in September 2008 and for the
first time it will be implemented with a
prime contractor to perfo rm the system
engineering, and coord i n ate and guide

the subsystem wo rk of the students. The
c u r rent GTO orbit will be compare d ,
during the Inv i t at i o n - t o - Tender pro c e s s,
with a possible LEO mission.

European Student Moon Orbiter
(ESMO)
ESMO is a mini-satellite mission to be

designed, developed, built, tested and
operated by students. Its objectives are
to prepare the next generation of lunar
explorers, image the Moon from lunar
orbit for public outreach, and conduct
niche science/technology ex p e r i m e n t s
re l ated to future lunar ex p l o rat i o n .
Some 300 students from 29 universities
in 12 countries are currently partici-
pating in the project. 

In order to achieve these objectives, a
m i n i aturised payload would perfo rm
measurements in lunar orbit over a six-
month period. The core payload is a 
2.5 kg narrow angle camera for optical
i m aging of specific locations on the
lunar surface upon request fro m
schools, and a 9 kg subsatellite, called
Lunette, for global gravity field mapping
via accurate ranging of the subsatellite
f rom the main spacecraft. Lunette
would be deployed in a near-circular
polar orbit at 100 km altitude. Possible
a l t e r n at ive scientific payloads under
definition are a biological experiment to
c h a racterise the effects of the lunar
e nv i ronment on living cells, and a
p a s s ive microwave radiometer to
measure the temperature of the lunar
regolith a few metres below the surface.

The box-shaped (85 x 85 x 62 cm)
ESMO mini-satellite has a launch mass
of 250 kg. Electrical power (110 W) is
p rovided by body-mounted gallium
arsenide solar cells. The attitude and
c o n t rol system comprises two star
trackers, four Sun sensors, two  Inertial
M e a s u rement Units, four re a c t i o n
wheels and eight cold-gas thrusters.
D ownlink (8 kb/s Moon-Earth) and
uplink (4 kb/s Earth-Moon) communi-
cations are in the S-band. The ground
s t ations at Malindi (10 m dish),
Weilheim (15 or 30 m) and ESAC (15 m)
will be used during the mission,
supplemented by additional cove rag e
from Perth and Kourou in the early
GTO phase.

ESMO will be launched into GTO
f rom Ko u rou in 2012, flying as a
secondary payload by using the Ariane
S t r u c t u re for Auxiliary Pay l o a d s
(ASAP) adapter on Ariane-5 or Soyuz.
O ver a period of t h ree months, an 
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on-board liquid bipropellant propulsion
system will be used to transfer the
spacecraft from GTO to its operational
lunar orbit via the Sun-Earth L1
Lagrange point.

The project successfully completed a
one-year Phase-A Feasibility Study and
passed its Phase-A Rev i ew at a
workshop in ESTEC in December 2007.
The ESMO Phase-B/C/D/E1 contract is
due to start at the beginning of 2009,
following the same contractual set-up
established for ESEO.

Second Young Engineers’ Satellite
(YES-2)
YES-2 was one student experiment on
b o a rd a Russian Foton-M3 spherical
c ap s u l e. The Foton carried a micro -
g ravity payload of 600 kg, prov i d e d
m o s t ly by re s e a rch institutes and
E u ropean industry under the manag e -
ment of the Dire c t o rate of H u m a n
S p a c e flight (D/HSF). YES2 had the
o b j e c t ive of d e m o n s t rating the ‘Space
M a i l ’ concept for the first time, by
returning a capsule (with payload) safely
to Earth using a tether-assisted, de-
orbiting manoeuvre instead of a con-
ventional re t ro - ro c ket propulsion system. 

YES2 was built and tested by
university students from all over Europe
under the supervision of the Education
O ffice and the industrial prime
c o n t ractor Delta-Utec. The fl i g h t
hardware installed on top of Foton-M3
had three components:
– the Fo t o n - l o c ated YES2 Deploye r

( F LOYD), 21.7 kg, accommodating a
31.7 km-long, 0.5 mm-thick, non-
c o n d u c t ive tether;

– the Mechanical and data Acquisition
and Support System (MASS), 7.9kg;

– Fo t i n o, a small spherical capsule 
(5.6 kg, diameter 40 cm), equipped
with a heat shield to survive re e n t r y.
Inside Fotino there we re therm o -
c o u p l e s, therm i s t o r s, pre s s u re
s e n s o r s, accelero m e t e r s, gyro s c o p e s,
and a magnetometer to measure
re l evant physical parameters during
re e n t r y, a GPS re c e iver to determ i n e
its location, a parachute to ensure a
soft landing and an ARGOS beacon

to locate Fotino on the ground after
landing. As there was no telemetry
f rom Fotino to FLOYD or to the
g round, so all data was stored on
b o a rd Fotino and only be re t r i eved if
Fotino was found after landing.

Foton-M3 was launched on 14 Sep-
tember 2007 by a Soyuz launcher from
B a i ko nu r. YES2 tether deploy m e n t
started on 25 September. During the
o p e ration of YES2, the summary
telemetry data obtained from Foton-M3
t h rough the Russian ground stat i o n
network indicated that the tether only
partially deployed to a total length of

8.5 km. Subsequent thorough analysis of
raw telemetry data showed instead that
the tether was fully deploye d .
U S S T R ATCOM radar tracking dat a
and Foton-M3 accelerometer dat a
confirmed this result which was initially
not evident because of a failure in the
optical detectors sensing the deployment
of the tether. This failure also caused a
release of the Fotino capsule with a
higher than planned speed acting
against the direction of orbital motion.
This caused the Fotino capsule to
reenter the atmosphere at slightly steeper
angle than planned. It has been

Top, Russian technicians lower YES2 onto the Foton-M3 spacecraft using a roof-mounted crane at the Baikonur Cosmodrome in
Kazakhstan. Above, Foton-M3 is then placed inside the Soyuz rocket fairing, seen here alongside the Soyuz booster inside the
Integration Building at Baikonur in September 2007

Artist's impression of a Cubesat in orbit
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cations power is of course very limited
and so CubeSats can only have a
reasonable downlink data rate (9.6 kb/s)
up to about 800 km orbital altitude.

On 28 May 2007, René Oosterlinck
(then ESA Director of Legal Affairs and
External Relations) and Antonio Fabrizi
( D i rector of Launchers) signed an
ag reement to include an educat i o n a l
payload on the maiden flight of Vega,
ESA’s new small launch vehicle which is
c u r re n t ly under development. This
e d u c ational payload consists of n i n e
CubeSats with two back-up CubeSats
that can replace the primary satellites
should they not be ready in time.

To support the selection of t h e
C u b e S ats for Vega, a wo rkshop wa s
organised by the Education Office on
22 –24 January 2008. The workshop at
ESTEC was the first of its kind at a
European level and brought together
almost all of the European CubeSat
teams for the first time. There are now
35 teams developing CubeSats in ESA
Member States and Cooperating States.

Global Educational Network for Satellite
Operations (GENSO)
As a complementary hands-on activity
to CubeSat s, GENSO is a planned
n e t wo rk of over 100 small gro u n d
s t ations that is intended to prov i d e
global, near- c o n t i nuous cove rage of
e d u c ational satellites in LEO. The
network is being implemented under the
auspices of the International Space
Education Board (ISEB) with CNES,
CSA, ESA, JAXA and NASA as
member space agencies.

At present, a university typically bu i l d s
a small satellite (e.g. a CubeSat) and
launches it into low Earth orbit. It also
bu i l d s, or alre a dy has ava i l abl e, a gro u n d
s t ation to track the satellite and facilitat e
u p l i n k / d ownlink telecommu n i c at i o n s. 

The period of a low Earth orbit is
t y p i c a l ly about 90 minu t e s, but the
duration of a satellite pass over the
ground station is very short and varies
from approximately 10 minutes in the
best case to no coverage at all for most
of the orbits. When supporting only one
satellite project, the ground station is

not in operation 97% of the time. This is
highly inefficient and often, despite on-
board data storage capability, a limiting
factor in mission return. 

M o re ove r, there are sometimes
mission critical operations re q u i r i n g
uninterrupted cove rage for seve ra l
h o u r s. In the worst-case scenario, if
there is an on-board emergency, there is
no immediate access to the sat e l l i t e.
H oweve r, the situation wo u l d
d ra m at i c a l ly improve if the sat e l l i t e
could be tra c ked by other gro u n d
stations along its ground track. 

During a wo rkshop at the Unive r s i t y
o f A a l b o rg in November 2007, a
successful pro o f o f concept wa s
d e m o n s t rated when an Au t h e n t i c at i o n
S e r ver in Austria was connected to the
G round Station Server (GSS) and the
Mission Control Client (MCC)
ap p l i c ations installed on the Aalborg
g round station. Japanese and American
h a rdwa re drivers we re configured to
c o n t rol the ground station hardwa re, and
telemetry was re c e ived from four student
s atellites – the passes we re scheduled, the
s atellites tra c ked from horizon to
horizon, the radio set and corrected fo r

D o p p l e r, and data decoded. 
Since then, the GSS application has

been installed in three further ground
stations in the UK, California and Japan
to run tests for tracking satellites and
a u t o m at i c a l ly scheduling passes. A
GENSO detailed design review will take
place at ESTEC in September 2008,
closing out the Alpha softwa re
development phase. Thereafter, the Beta
Phase will begin, involving a number of
tests at some 20 ground stations during
2009, and ending with the Critical
Design Rev i ew in September 2009.
GENSO is expected to be fully
operational by mid-2010. 

Other Hands-on Projects
Ro c ket/Balloon Experiments for
University Students (REXUS/BEXUS)
REXUS and BEXUS are five - ye a r
p rog rammes providing Swedish and
G e rman university students with the
opportunity to launch educat i o n a l
experiments on sounding rockets and
stratospheric balloons. Three cycles are
e nv i s aged during these prog ra m m e s,
each beginning with a Call fo r
Experiment Proposals and ending with

estimated that Fotino may have landed
about 800 km short of the expected
landing area, perhaps in the Aral Sea,
which could explain the failure of the
A RGOS beacon to send a signal
acknowledging the landing.

The hands-on educational objectives
o f the project exceeded ex p e c t at i o n s.
Some 450 students participated in the
YES2 project from over 50 universities
t h roughout the project lifecycle with
about 120 students from five university
centres of excellence involved in the later
build and test phases of the engineering
and flight models, when the
i m p l e m e n t ation ap p roached that of
ESA space project standards.

Due to its innovative nature and large
student invo l vement, the ex p e r i m e n t
received a high level of public outreach
in various media, including TV, internet,
newspapers and magazines in Europe
and internat i o n a l ly. This was we l l
complemented by a compre h e n s ive,
regularly updated project mini-website
on the ESA Education web portal and a
more informal student website. Amateur
observers in Alaska and Antarctica also
attempted to image the tether in orbit,
but unfo r t u n at e ly local we at h e r
conditions prevented these efforts.

CubeSats
A CubeSat is a fully operabl e
p i c o s atellite for educational purposes
which measures 10 x 10 x 10 cm, weighs
up to 1 kg and uses Commercial Off-
The-Shelf electronic components. The
CubeSat standard was defined in 1999
by Stanford University and California
Polytechnic State University. CubeSats
can be built for €50 000–€100000, plus
€ 250 00–€ 50000 for the launch. This
price, compared to larger satellites and
their associated higher launch costs, has
made CubeSats a viable option fo r
universities across the world.

Apart from the standard sat e l l i t e
subsystems (power, telecommunications,
attitude determination and control, on-
board data handling and storage) most
CubeSats carry one or two scientific
instruments or a technology demon-
s t ration payload. The telecommu n i -
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cations power is of course very limited
and so CubeSats can only have a
reasonable downlink data rate (9.6 kb/s)
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e d u c ational payload consists of n i n e
CubeSats with two back-up CubeSats
that can replace the primary satellites
should they not be ready in time.

To support the selection of t h e
C u b e S ats for Vega, a wo rkshop wa s
organised by the Education Office on
22 –24 January 2008. The workshop at
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s t ation to track the satellite and facilitat e
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The period of a low Earth orbit is
t y p i c a l ly about 90 minu t e s, but the
duration of a satellite pass over the
ground station is very short and varies
from approximately 10 minutes in the
best case to no coverage at all for most
of the orbits. When supporting only one
satellite project, the ground station is

not in operation 97% of the time. This is
highly inefficient and often, despite on-
board data storage capability, a limiting
factor in mission return. 

M o re ove r, there are sometimes
mission critical operations re q u i r i n g
uninterrupted cove rage for seve ra l
h o u r s. In the worst-case scenario, if
there is an on-board emergency, there is
no immediate access to the sat e l l i t e.
H oweve r, the situation wo u l d
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could be tra c ked by other gro u n d
stations along its ground track. 

During a wo rkshop at the Unive r s i t y
o f A a l b o rg in November 2007, a
successful pro o f o f concept wa s
d e m o n s t rated when an Au t h e n t i c at i o n
S e r ver in Austria was connected to the
G round Station Server (GSS) and the
Mission Control Client (MCC)
ap p l i c ations installed on the Aalborg
g round station. Japanese and American
h a rdwa re drivers we re configured to
c o n t rol the ground station hardwa re, and
telemetry was re c e ived from four student
s atellites – the passes we re scheduled, the
s atellites tra c ked from horizon to
horizon, the radio set and corrected fo r
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Since then, the GSS application has

been installed in three further ground
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to run tests for tracking satellites and
a u t o m at i c a l ly scheduling passes. A
GENSO detailed design review will take
place at ESTEC in September 2008,
closing out the Alpha softwa re
development phase. Thereafter, the Beta
Phase will begin, involving a number of
tests at some 20 ground stations during
2009, and ending with the Critical
Design Rev i ew in September 2009.
GENSO is expected to be fully
operational by mid-2010. 

Other Hands-on Projects
Ro c ket/Balloon Experiments for
University Students (REXUS/BEXUS)
REXUS and BEXUS are five - ye a r
p rog rammes providing Swedish and
G e rman university students with the
opportunity to launch educat i o n a l
experiments on sounding rockets and
stratospheric balloons. Three cycles are
e nv i s aged during these prog ra m m e s,
each beginning with a Call fo r
Experiment Proposals and ending with

estimated that Fotino may have landed
about 800 km short of the expected
landing area, perhaps in the Aral Sea,
which could explain the failure of the
A RGOS beacon to send a signal
acknowledging the landing.

The hands-on educational objectives
o f the project exceeded ex p e c t at i o n s.
Some 450 students participated in the
YES2 project from over 50 universities
t h roughout the project lifecycle with
about 120 students from five university
centres of excellence involved in the later
build and test phases of the engineering
and flight models, when the
i m p l e m e n t ation ap p roached that of
ESA space project standards.

Due to its innovative nature and large
student invo l vement, the ex p e r i m e n t
received a high level of public outreach
in various media, including TV, internet,
newspapers and magazines in Europe
and internat i o n a l ly. This was we l l
complemented by a compre h e n s ive,
regularly updated project mini-website
on the ESA Education web portal and a
more informal student website. Amateur
observers in Alaska and Antarctica also
attempted to image the tether in orbit,
but unfo r t u n at e ly local we at h e r
conditions prevented these efforts.

CubeSats
A CubeSat is a fully operabl e
p i c o s atellite for educational purposes
which measures 10 x 10 x 10 cm, weighs
up to 1 kg and uses Commercial Off-
The-Shelf electronic components. The
CubeSat standard was defined in 1999
by Stanford University and California
Polytechnic State University. CubeSats
can be built for €50 000–€100000, plus
€ 250 00–€ 50000 for the launch. This
price, compared to larger satellites and
their associated higher launch costs, has
made CubeSats a viable option fo r
universities across the world.

Apart from the standard sat e l l i t e
subsystems (power, telecommunications,
attitude determination and control, on-
board data handling and storage) most
CubeSats carry one or two scientific
instruments or a technology demon-
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and consist typically of two to four
s t u d e n t s, together with an endorsing
professor, appointed as the Experiment
Principal Coordinator.

These teams will work on a detailed
m i c rog ravity scientific ex p e r i m e n t
p roposal, with the support of a n
ELGRA mentor. The teams will present
their projects to a Rev i ew Board
t h rough a dedicated wo rkshop at
ESTEC in December 2008. This Board
will then select the best three or four
teams that will eventually fly their thesis
in 2009. ESA is also assessing the
possibility for all preliminary selected
teams to visit the ESA Euro p e a n
Astronaut Centre facilities in Germany.

The final thre e / four teams will design
and build their experiment rack in the
first half o f 2009, assisted by qualified
p rofessionals and their ELG R A
m e n t o r. The cost of the manu f a c t u re
will be partly supported by the ESA
E d u c ation Off i c e. The experiments will
then be fully integrated within ESA’s
51st Microg ravity Re s e a rch Campaign
( M RC) for two weeks in fall 2009 in
B o rdeaux, Fra n c e. Here, they will
experience three fl i g h t s, each of
30 parab o l a s, one parabola lasting 
20 seconds. This will allow the selected
teams to be in contact with ex p e r i e n c e d
p rofessional scientific teams fro m
a c ross Euro p e. 

It is also intended that some of the
best teams not finally selected for the
flights will be invited to perform some
m i c rog ravity re s e a rch using ESA’s
microgravity and hypergravity facilities
(e.g. the Large Diameter Centrifuge) at
E S T E C. This is curre n t ly under
assessment and considered an important
complementary aspect of the new
programme.

CanSats
A CanSat is a ‘satellite’ accommodated
within the volume and shape of a
regular soft drink can. The CanSat
concept was introduced in 1998 by
Professor Robert Twiggs from Stanford
University. Just like a real satellite, a
C a n S at consists of a ‘bu s ’ and a
p ayload. The bus comprises the
structure (the aluminium soft drink can,
antenna, circuit board), power (battery),
t e l e c o m mu n i c ations (transmitter), on-
b o a rd computer and the re c ove r y
system (parachute). The payload may
consist of sensors for measuring
a c c e l e rat i o n s, the ambient air
temperature, pressure and humidity, a
differential GPS, a camera (pictures or
video), attitude determination sensors
or a mini-rover.

A CanSat is launched by an amat e u r
ro c ket to an altitude of 5 00–4000 m.
After release from the ro c ket at ap og e e,

a parachute or para foil opens and 5–2 0
m i nutes later the CanSat makes a soft
landing. The drop time, during which it
t ransmits telemetry, is comparable to
the horizon-to-horizon pass of a
s atellite in low Earth orbit. Their
a dva n t ages are that they can be built at
very low cost, typically under €1000
and can be proposed, designed, bu i l t ,
tested and launched in six to nine
m o n t h s.

The building of a CanSat usually
i nvo l ves participation in a competition
for university and high school students.
Such competitions are org a n i s e d
re g u l a rly in diff e rent parts of the wo rl d .
The competitions are in two cat e g o r i e s :
the standard CanSats (370 g) and the
‘Open Class’ ( over 1 kg), which often
includes a mini-rove r. In Euro p e,
C a n S at competitions are being held in
The Netherl a n d s, France and Spain.
The Education Office has org a n i s e d
some CanSat activities in the past and
has been requested to organise a
E u ropean-wide competition. 

Conclusions
Up to 10 000 European students have
been invo l ved in the various hands-on
a c t ivities announced, managed and
funded by the ESA Education Off i c e.
They have been able to visit ESTEC
and participate in wo rk s h o p s, pro j e c t
rev i ew s, integration and test campaigns.
They have pre p a red the re q u i re d
d o c u m e n t ation according to semi-
p rofessional standards and participat e d
in commu n i c ation and outre a c h
a c t iv i t i e s. They have benefited from the
support by ESTEC staff on these
p rojects and from discussions with
these ex p e r t s. Throughout all these
p rocesses they have met fellow students
f rom other European countries, learned
h ow to wo rk successfully as a team, and
e s t ablished va l u able contacts at ESTEC
and in the space industry. Seve ra l
h u n d red Masters and PhD theses have
resulted from these pro j e c t s, and the
a c t ive invo l vement in one of t h e
p rojects of the Education Office has
often been the first step towa rds a
successful career in space. e
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the launches. A cycle comprises two
ro c ket launches and two balloon
launches. All launches are managed by
E u rolaunch and take place fro m
E s ra n g e, near Kiruna, in northern
Sweden. On each launch, half of the
p ayload re s o u rces are ava i l able to
S wedish students, the other half t o
German students. The flights are funded
by the Swedish National Space Board
(SNSB) and the Deutsches Zentrum für
Luft- und Raumfahrt (DLR).

For their share of the pay l o a d s, SNSB
has decided to invite students from all
ESA Member States to participate in the
REXUS and BEXUS campaigns. To this
end, SNSB has asked the ESA Educat i o n
O ffice to make European-wide announ-
cements for the two annual oppor-
t u n i t i e s, select the ex p e r i m e n t s, manag e
the interface between the selected
experiment teams from Euro p e a n
u n iversities and SNSB and Euro l a u n c h /
E s ra n g e, and cover the expenses of
E u ropean students to attend all of t h e
a s s o c i ated activities (wo rk s h o p s, tra i n i n g
week, rev i ews and launch campaign).

In the REXUS campaign, a spin-
stabilised, solid-propellant, single-stage
rocket with an ‘Improved Orion’ motor
is used, reaching an altitude of 90–
100 km. The total available mass for

student experiments is about 30 kg.
BEXUS uses a 12SF helium balloon
from Zodiac (France), which can carry a
student experiment mass of 40 kg to a
ceiling of 35 km. The floating phase at
ceiling altitudes can last up to fo u r
hours. The first REXUS and BEXUS
flights with eight European student
experiments selected by the Education
Office will take place in March 2009 and
October 2008, respectively.

S t ratospheric Platform Experiment
(STRAPLEX)
STRAPLEX is a collab o ration betwe e n
the University of Porto and ESA wh i c h
began in 2005. It invo l ves balloons that
a re launched from Évo ra in Portugal and
can reach an altitude of 34 km with a
p ayload mass of 4.5 kg. Since the end of
2005, four qualification flights have been
s u c c e s s f u l ly completed. The last one of
t h e s e, on 2 May 2008, included for the
first time a lightweight (0.5 kg)
t ra n s p o n d e r. On 22 October 2006, two
experiments – a ra d i ation measure m e n t
system from the University of Va l e n c i a
and an accelerometer from a Dutch
school – we re fl own successfully and
STRAPLEX is now fully operat i o n a l .
For this ye a r ’s campaign, six ex p e r i m e n t s
we re selected, two from universities in

Spain and Portugal, which will be fl ow n
at the end of Ju ly, and four from high
schools in the UK, Belgium and Swe d e n
(2), which will be fl own in September.

Student parabolic flight experiments: Fly
Your Thesis! 
Parabolic flights were proposed by ESA
to foster university student interest in
microgravity research all over Europe.
The Student Parabolic Flight Campaign
(SPFC) was the first hands-on activity
offered by ESA, staring in 1994. The last
full ESA student campaign was held in
2006. 

After 2006, the whole ESA Parabolic
Flight prog ramme was subject to a
thorough review, and several managerial
and safety recommendations were made
for future campaigns. Following these
re c o m m e n d ations and specific inter-
actions between the ESA Educat i o n
Office and the Directorate of Human
Spaceflight, a new programme concept
called ‘Fly Your Thesis! An Astronaut
ex p e r i e n c e ’ has been ag reed fo r
2008/2009. The fo l l owing aspects are
especially emphasised:
– Academic: the experiment wo rk mu s t

be an integral part of the student’s
s y l l abu s. This can be through a
Master thesis, a PhD thesis, a
re s e a rch prog ramme or any fo rm of
p roject supported by the ap p l i c a n t ’s
u n ive r s i t y. 

– Scientific: the quality of the scientific
p roposals will be rev i ewed by a high-
l evel Board panel, including ex p e r t s
f rom ESA and ELGRA (the
E u ropean Low Gravity Re s e a rc h
A s s o c i ation). 

– O u t reach: the ESA Education Off i c e,
in close coord i n ation with the ESA
C o m mu n i c ation and Know l e d g e
Department, will stress the
o u t re a c h / c o m mu n i c ation aspects to
foster interest in Europe for science,
ESA activities and microg rav i t y
re s e a rc h .

A new call for student experiments
has been launched in June 2008, for a
p reliminary selection of about 20
u n iversity teams in September 2008.
These will come from all over Europe
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and consist typically of two to four
s t u d e n t s, together with an endorsing
professor, appointed as the Experiment
Principal Coordinator.

These teams will work on a detailed
m i c rog ravity scientific ex p e r i m e n t
p roposal, with the support of a n
ELGRA mentor. The teams will present
their projects to a Rev i ew Board
t h rough a dedicated wo rkshop at
ESTEC in December 2008. This Board
will then select the best three or four
teams that will eventually fly their thesis
in 2009. ESA is also assessing the
possibility for all preliminary selected
teams to visit the ESA Euro p e a n
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first half o f 2009, assisted by qualified
p rofessionals and their ELG R A
m e n t o r. The cost of the manu f a c t u re
will be partly supported by the ESA
E d u c ation Off i c e. The experiments will
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51st Microg ravity Re s e a rch Campaign
( M RC) for two weeks in fall 2009 in
B o rdeaux, Fra n c e. Here, they will
experience three fl i g h t s, each of
30 parab o l a s, one parabola lasting 
20 seconds. This will allow the selected
teams to be in contact with ex p e r i e n c e d
p rofessional scientific teams fro m
a c ross Euro p e. 

It is also intended that some of the
best teams not finally selected for the
flights will be invited to perform some
m i c rog ravity re s e a rch using ESA’s
microgravity and hypergravity facilities
(e.g. the Large Diameter Centrifuge) at
E S T E C. This is curre n t ly under
assessment and considered an important
complementary aspect of the new
programme.

CanSats
A CanSat is a ‘satellite’ accommodated
within the volume and shape of a
regular soft drink can. The CanSat
concept was introduced in 1998 by
Professor Robert Twiggs from Stanford
University. Just like a real satellite, a
C a n S at consists of a ‘bu s ’ and a
p ayload. The bus comprises the
structure (the aluminium soft drink can,
antenna, circuit board), power (battery),
t e l e c o m mu n i c ations (transmitter), on-
b o a rd computer and the re c ove r y
system (parachute). The payload may
consist of sensors for measuring
a c c e l e rat i o n s, the ambient air
temperature, pressure and humidity, a
differential GPS, a camera (pictures or
video), attitude determination sensors
or a mini-rover.

A CanSat is launched by an amat e u r
ro c ket to an altitude of 5 00–4000 m.
After release from the ro c ket at ap og e e,

a parachute or para foil opens and 5–2 0
m i nutes later the CanSat makes a soft
landing. The drop time, during which it
t ransmits telemetry, is comparable to
the horizon-to-horizon pass of a
s atellite in low Earth orbit. Their
a dva n t ages are that they can be built at
very low cost, typically under €1000
and can be proposed, designed, bu i l t ,
tested and launched in six to nine
m o n t h s.

The building of a CanSat usually
i nvo l ves participation in a competition
for university and high school students.
Such competitions are org a n i s e d
re g u l a rly in diff e rent parts of the wo rl d .
The competitions are in two cat e g o r i e s :
the standard CanSats (370 g) and the
‘Open Class’ ( over 1 kg), which often
includes a mini-rove r. In Euro p e,
C a n S at competitions are being held in
The Netherl a n d s, France and Spain.
The Education Office has org a n i s e d
some CanSat activities in the past and
has been requested to organise a
E u ropean-wide competition. 

Conclusions
Up to 10 000 European students have
been invo l ved in the various hands-on
a c t ivities announced, managed and
funded by the ESA Education Off i c e.
They have been able to visit ESTEC
and participate in wo rk s h o p s, pro j e c t
rev i ew s, integration and test campaigns.
They have pre p a red the re q u i re d
d o c u m e n t ation according to semi-
p rofessional standards and participat e d
in commu n i c ation and outre a c h
a c t iv i t i e s. They have benefited from the
support by ESTEC staff on these
p rojects and from discussions with
these ex p e r t s. Throughout all these
p rocesses they have met fellow students
f rom other European countries, learned
h ow to wo rk successfully as a team, and
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the launches. A cycle comprises two
ro c ket launches and two balloon
launches. All launches are managed by
E u rolaunch and take place fro m
E s ra n g e, near Kiruna, in northern
Sweden. On each launch, half of the
p ayload re s o u rces are ava i l able to
S wedish students, the other half t o
German students. The flights are funded
by the Swedish National Space Board
(SNSB) and the Deutsches Zentrum für
Luft- und Raumfahrt (DLR).

For their share of the pay l o a d s, SNSB
has decided to invite students from all
ESA Member States to participate in the
REXUS and BEXUS campaigns. To this
end, SNSB has asked the ESA Educat i o n
O ffice to make European-wide announ-
cements for the two annual oppor-
t u n i t i e s, select the ex p e r i m e n t s, manag e
the interface between the selected
experiment teams from Euro p e a n
u n iversities and SNSB and Euro l a u n c h /
E s ra n g e, and cover the expenses of
E u ropean students to attend all of t h e
a s s o c i ated activities (wo rk s h o p s, tra i n i n g
week, rev i ews and launch campaign).

In the REXUS campaign, a spin-
stabilised, solid-propellant, single-stage
rocket with an ‘Improved Orion’ motor
is used, reaching an altitude of 90–
100 km. The total available mass for

student experiments is about 30 kg.
BEXUS uses a 12SF helium balloon
from Zodiac (France), which can carry a
student experiment mass of 40 kg to a
ceiling of 35 km. The floating phase at
ceiling altitudes can last up to fo u r
hours. The first REXUS and BEXUS
flights with eight European student
experiments selected by the Education
Office will take place in March 2009 and
October 2008, respectively.

S t ratospheric Platform Experiment
(STRAPLEX)
STRAPLEX is a collab o ration betwe e n
the University of Porto and ESA wh i c h
began in 2005. It invo l ves balloons that
a re launched from Évo ra in Portugal and
can reach an altitude of 34 km with a
p ayload mass of 4.5 kg. Since the end of
2005, four qualification flights have been
s u c c e s s f u l ly completed. The last one of
t h e s e, on 2 May 2008, included for the
first time a lightweight (0.5 kg)
t ra n s p o n d e r. On 22 October 2006, two
experiments – a ra d i ation measure m e n t
system from the University of Va l e n c i a
and an accelerometer from a Dutch
school – we re fl own successfully and
STRAPLEX is now fully operat i o n a l .
For this ye a r ’s campaign, six ex p e r i m e n t s
we re selected, two from universities in

Spain and Portugal, which will be fl ow n
at the end of Ju ly, and four from high
schools in the UK, Belgium and Swe d e n
(2), which will be fl own in September.

Student parabolic flight experiments: Fly
Your Thesis! 
Parabolic flights were proposed by ESA
to foster university student interest in
microgravity research all over Europe.
The Student Parabolic Flight Campaign
(SPFC) was the first hands-on activity
offered by ESA, staring in 1994. The last
full ESA student campaign was held in
2006. 

After 2006, the whole ESA Parabolic
Flight prog ramme was subject to a
thorough review, and several managerial
and safety recommendations were made
for future campaigns. Following these
re c o m m e n d ations and specific inter-
actions between the ESA Educat i o n
Office and the Directorate of Human
Spaceflight, a new programme concept
called ‘Fly Your Thesis! An Astronaut
ex p e r i e n c e ’ has been ag reed fo r
2008/2009. The fo l l owing aspects are
especially emphasised:
– Academic: the experiment wo rk mu s t

be an integral part of the student’s
s y l l abu s. This can be through a
Master thesis, a PhD thesis, a
re s e a rch prog ramme or any fo rm of
p roject supported by the ap p l i c a n t ’s
u n ive r s i t y. 

– Scientific: the quality of the scientific
p roposals will be rev i ewed by a high-
l evel Board panel, including ex p e r t s
f rom ESA and ELGRA (the
E u ropean Low Gravity Re s e a rc h
A s s o c i ation). 

– O u t reach: the ESA Education Off i c e,
in close coord i n ation with the ESA
C o m mu n i c ation and Know l e d g e
Department, will stress the
o u t re a c h / c o m mu n i c ation aspects to
foster interest in Europe for science,
ESA activities and microg rav i t y
re s e a rc h .

A new call for student experiments
has been launched in June 2008, for a
p reliminary selection of about 20
u n iversity teams in September 2008.
These will come from all over Europe

Education
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Operated by Novespace, ESA uses the Airbus A300 'Zero-G' for its parabolic flight campaigns (Novespace)

A typical 'Cansat' (Univ. of Wurzburg)




