
Zajdel Astrophysics MissionZajdel Astrophysics Mission

Created 2012 by Kordas Created 2012 by Kordas ŁukaszŁukasz, Kordas , Kordas MarcinMarcin, , KozikKozik  RafałRafał and Porebski  and Porebski Jakub Jakub 
  Students of High Students of High SchoolSchool no. 5, Bielsko-Biała, Poland no. 5, Bielsko-Biała, Poland

Components costs:Components costs: 400 000 000 EUR400 000 000 EUR

Assembling costs:Assembling costs: 150 000 000 EUR150 000 000 EUR

Ariane 5 ECA launch cost:Ariane 5 ECA launch cost:  100 000 000 EUR100 000 000 EUR
__________________________________________________________________________________________________________________

TOTALTOTAL 650 000 000 EUR650 000 000 EUR

COSTS PREDICTIONSCOSTS PREDICTIONS

Science aimsScience aims

Science objectivesScience objectives

Search for the  new Search for the  new 
sources of X-Ray sources of X-Ray 
radiationradiation
Searching for the new sources Searching for the new sources 

 could give scientists more  could give scientists more 

examples, which could prove examples, which could prove 

or deny many theories. ZAM or deny many theories. ZAM 

will especially lookwill especially look

for the High-massfor the High-mass

X-ray binaries (HMXB)X-ray binaries (HMXB)

and for new and for new 

types of quasars.types of quasars.

By using XRT with By using XRT with 

the effective area of the effective area of 

250 cm250 cm22  we could measure  we could measure 

photons with an energy of photons with an energy of 

8 keV. This could help us in 8 keV. This could help us in 

finding  new types of stars finding  new types of stars 

and make new, more and make new, more 

accurate sky maps.accurate sky maps.

In ZAM we use six XTRs  for In ZAM we use six XTRs  for 

finding new sources of finding new sources of 

radiation and expanding radiation and expanding 

our knowledge about them.our knowledge about them.

Cooperation with ongoing Cooperation with ongoing 

missions like INTEGRAL or missions like INTEGRAL or 

LISA will give our LISA will give our 

research new possibilities research new possibilities 

of work and new devices, of work and new devices, 

which could further help which could further help 

us in searching for new us in searching for new 

stars and fulfilling our stars and fulfilling our 

aims.aims.

It is a hypothetical type of star composed It is a hypothetical type of star composed 

of  ultra dense quark matter. Quarks are of  ultra dense quark matter. Quarks are 

the fundamental components of protons the fundamental components of protons 

and neutrons, which form the nucleus of and neutrons, which form the nucleus of 

atoms. Quark stars are predicted to emit atoms. Quark stars are predicted to emit 

high energy gamma radiation. Satellite can high energy gamma radiation. Satellite can 

prove, that those prove, that those 

stars really exist.stars really exist.

  It will be a huge It will be a huge 

progress in quantumprogress in quantum

  Astrophysics.Astrophysics.

Quark starQuark star

Lissajous orbitLissajous orbit
The spacecraft will follow around the Lagrangian The spacecraft will follow around the Lagrangian 

point L2.  The trajectory is shown on picture 2. This point L2.  The trajectory is shown on picture 2. This 

orbit is is dynamically unstable due to small orbit is is dynamically unstable due to small 

disruptions from earth and sun. Therefore disruptions from earth and sun. Therefore   

propulsion systems are needed to perform orbital propulsion systems are needed to perform orbital 

station-keeping.station-keeping.

The spacecraft will be The spacecraft will be 

circling around L2 point on circling around L2 point on 

a 400 000 km diameter orbita 400 000 km diameter orbit

PayloadPayload

Three X-ray Imaging Spectrometers Three X-ray Imaging Spectrometers 
for converting an incident X-ray for converting an incident X-ray 
photon into a charge cloud, which photon into a charge cloud, which 
could be inverted into electric could be inverted into electric 
signalssignals

SpectrometerSpectrometer

The Hard X- Ray DetectorThe Hard X- Ray Detector
The The Hard X-ray DetectorHard X-ray Detector for  for 
detecting photons with energy detecting photons with energy 
between between 10 – 600 keV 10 – 600 keV 

Construction Based on Imager on-Construction Based on Imager on-
Board INTEGRAL spacecraftBoard INTEGRAL spacecraft

Gamma-ray cameraGamma-ray camera

Six light-weight thin-foil X-Ray Six light-weight thin-foil X-Ray 
Telescopes (XRTs) for standard Telescopes (XRTs) for standard 
observations. Spiral zone platesobservations. Spiral zone plates11 are  are 
being considered for X-Ray focusing being considered for X-Ray focusing 

X-Ray CameraX-Ray Camera

Optical Monitoring CameraOptical Monitoring Camera
Records in visible spectrum the Records in visible spectrum the 
same part of sky as other same part of sky as other 
cameras  cameras  

SatelliteSatellite

Data handling systemData handling system
Four 100 GB high speed SSD Four 100 GB high speed SSD 
disk. The system will make four disk. The system will make four 
backup copies to avoid the risk backup copies to avoid the risk 
of data lostof data lost

PowerPower
LILT (low intensity, low temperature) LILT (low intensity, low temperature) 
gallium arsenide multi-junctiongallium arsenide multi-junction
photovoltaic cells (no risk of Sun photovoltaic cells (no risk of Sun 
eclipse from both Earth and Moon)eclipse from both Earth and Moon)

Thermal controlThermal control
Designed for holding constant Designed for holding constant 
temperature inside the spacecraft temperature inside the spacecraft 
by heating or cooling.by heating or cooling.

Service ModuleService Module

Onboard computerOnboard computer
Computer for data analysis, Computer for data analysis, 
spacecraft navigation and spacecraft navigation and 
communication with Earth. communication with Earth. 

TelecommunicationsTelecommunications
This system consists of antennas This system consists of antennas 
and radio equipment that are and radio equipment that are 
used to exchange radio signals used to exchange radio signals 
with Earth.with Earth.

Attitude and Orbit Attitude and Orbit 
Control SystemControl System

The system navigates and The system navigates and 
determines the orientation determines the orientation 

of the spacecraftof the spacecraft

Star Star 
TrackerTracker

compares compares 
the image the image 

of stars in of stars in 
its field its field 
of view of view 

with a star with a star 
map of the map of the 

skysky

Sun Sun 
Acquisition Acquisition 

SensorSensor

Uses Sun Uses Sun 
to detect to detect 

the the 
position position 
of ZAMof ZAM

PropulsionPropulsion
Engine Engine 
used to used to 
correct correct 

and modify and modify 
the orbit the orbit 

and and 
trajectorytrajectory

Reaction Reaction 
wheelswheels

Spinning Spinning 
wheels used wheels used 
to correct to correct 
the positionthe position

Dimensions 5.5 x 4.5 m

 Mass: 1,5 t

Operational 
orbit:

Lissajous L2 
Sun/Earth

Lifetime: 18 months

 Propulsion: Hydrazine 
monopropellant 

system

ParametersParameters

(1938-1985)(1938-1985)

Polish science-fiction writer, Polish science-fiction writer, 

precursor of social and dystopian precursor of social and dystopian 

fiction.fiction.

He was also a talented scientist in He was also a talented scientist in 

quantum physics and in astronomy. quantum physics and in astronomy. 

His inventions and ideas can be a His inventions and ideas can be a 

base of plenty researches.base of plenty researches.

JANUSZ ZAJDELJANUSZ ZAJDEL
Ariane 5 ECAAriane 5 ECA

Ariane 5 ECA is suitable for our mission. It will Ariane 5 ECA is suitable for our mission. It will 

be launched from the Guiana Space Centrebe launched from the Guiana Space Centre

Height:Height: 53 m 53 m

Predicted mass:Predicted mass: 780 t 780 t

Payload mass:Payload mass: 10 t 10 t

Total liftoff thrust:Total liftoff thrust: 1340 t 1340 t

Similar mission:Similar mission:

14.05.200914.05.2009 – launch of Ariane 5 Eca with  – launch of Ariane 5 Eca with 

Planck and Herschel onboardPlanck and Herschel onboard
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