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Princess Elisabeth Antarctica Station 
§  The First “Zero Emission” Polar Research Station 

http://www.antarcticstation.org/ 

⇒  Inspiring model for ‘Moon and Mars villages’ 

Alain Hubert  
Dr.honoris causa UHasselt 
Int. Polar Foundation 
Prof.em.dr. Tony Van Autenboer 
 Belgian South Pole Expeditions 
1960-1970 
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Photovoltaics (PV) for the exploration of space  

The 1st 
Vanguard 1 – 1958-1964 (still flying) 
6 Si-solar cells (5 cm x 5cm ) 

The most distant 
Juno  (Jupiter = 5 AU = 1/25 of light ! – 2016)  
19000 triple junction GaAs-solar cells (3 x 24 m2) 
 
  

https://www.jpl.nasa.gov/infographics/infographic.view.php?id=11361 
https://www.jpl.nasa.gov/spaceimages/details.php?id=pia13746 

Do go deeper in space: 
Solar panels of the future need to be lighter and more efficient.(Light 

intensity changes as 1/d2 : area size increases as the square of the distance)  
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The Photovoltaic Zoo 
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Organic solar cells (OPV) 
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MDMO-PPV             PCBM 
as donor (D)         as acceptor (A) 

N.S. Sariciftci et al., Science, 1992, 258, 1474 
C.J. Brabec et al., Chem. Phys. Lett, 2001, 340(3,4), 232 

- 
metal or transparent top electrode 

transparent bottom electrode 
glass or plastic or … 

Light 

R. H. Friend et al., Nature, 1995, 376, 498  
A. J. Heeger et al., Science, 1995, 270, 1789  

Typ. thickness : 100-300 nm 

Record cell efficiency 
2017 

 11.5% 
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Perovskite solar cells (OPV) 

M. Green et al., Nature Photonics, July 2014, 
vol. 8, DOI: 10.1038/NPHOTON.2014.134  

A : usually the methylammonium ion 
(CH3NH3), 
B : small cation B is Pb 
X : anion, a halogen ion 
     (usually I, or Cl and Br) 

Record cell efficiency 
2017 

 22.7% 
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PV-for-space : Power-to-mass-ratio 

Kaltenbrunner et al.,  
Nat.Comm. – 3 April 2012 / Nat.Mat. - 24 Aug. 2015 

$10,000 to put a pound of payload in Earth orbit.  (Nasa) 
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PV-for-space : Flexible & Foldable 
§  ‘Flexible solar cells’ 

Infinity PV printed foil 
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PV-for-space : Printing-on-demand  
§  ‘Printing of PV and electronics in space’ 
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OSCAR project 

Ilaria Cardinaletti – PhD 2017 ( Universiteit Hasselt), 
Manuscript submitted 
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Conclusions 
Emerging class of solar cells – disruptive potential for space applications 
& new paradigms : 

§  High power-to-mass ratio 

§  Flexible & foldable 

§  Printed-on-demand in space 

§  Tunable band gap => tuning to local light conditions 

§  Improved possibilities for diffuse light 

§  Promising radiation hardness 

§  First demonstration with ESA-BEXUS-mission : OSCAR 

jean.m
anca@

uhasselt.be (X
-LA

B
) 



Acknowledgements 
OSCAR-team :  
T. Vangerven, I. Cardinaletti, D. Schreurs, 
R. Cornelissen, J. Hruby, S. Nagels, 
J. Vodnik, K. Wouters, M.A. Beynaerts 
M. Nesladek, M. De Roeve 
 
Solar cell devices : 
q  Perovskites : IMEC-Leuven (B) 
q  Flexible OPV : InfinityPV (DK) 
q  Small molecule OPV : IAPP (D) 
q  Polymer OPV : DSOS/UHasselt (B) 
 
Funding : 
q  UHasselt & funding agencies : 
      
Analysis : Hercules TOF-SIMS 
 
q  Stijn Meuris – Lyrics “Satelliet Suzy” 
q  Alain Hubert – Princess Elisabeth 

Antarctica Station  



ThanX for your attention ! 

X

ThanX for your attention ! 
 
The energy of the future is positive energy… 

Satelliet Suzy 
Telkens als ik u zie 
Schijnt jouw licht over mijn planeet 
Hoe hoger je staat, hoe mooier je heet 
Oh, Suzy (Stijn Meuris) 
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