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SIRIUS

ACCELERATOR
The important particularity of SIRIUS :

• The NEC Pelletron accelerator 

• Adjustable energy (150 keV - 2.5 MeV) and current (10 nA - 50 µA).

• The accelerator is equipped with several irradiation set-ups.

• Two beamlines.
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Application fields:

Glasses

Polymers

Semiconductors

Ceramics

Metal

Superconductors

Nuclear fuel

Solid state physics

Solar cell

Cements

others
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RADHARD

i) 4-j solar cell with beginning-of-life efficiency >35% under AM0 condition 

ii) High efficiency (possibly>31%) after 1015 ecm-2 1MeV electron irradiation 

iii) Competitive cost of the product 

https://radhard.org/

Orbit raising leads to an increase of the radiation dose for satellites

Increased solar power generation needed (to power ion thrusters)
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Grande Surface

Glass window

for illumination

Connections for IV 

measurements

Liquid

N2

Gas

N2

Motors for

XY Translations

e- beam

Connection with the line
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Grande Surface

43 LEDs

Via software, the voltage can be varied to adjust the intensity of five groups of LEDs.

The voltage of the single LED must be adjusted by the hardware.

Additional light sources can be coupled.
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Before irradiation
Single junction GaInAsP cells with a bandgap of 1.46 eV

GaInAsP solar cell was grown on top of a metamorphic buffer on a GaAs wafer

D. Lackner et al." Direct Wafer Bonded and Metamorphic Four-Junction Solar Cells for Space 

Applications" 2023 EuropeanSpacePower Conference(ESPC), Elche, Spain, 2023 accepted

R. Lang , J. Schon, J. Lefevre, B. Boizot, F. Dimroth, D. Lackner, Solar Energy Materials & Solar 

Cells 211 (2020) 110551 

R. Lang et al., "InGaAsP Radiation Hardness and Post Irradiation Regeneration Behavior," 2020 47th IEEE 

Photovoltaic Specialists Conference (PVSC), Calgary, AB, Canada, 2020, pp. 2403-2405, doi: 

10.1109/PVSC45281.2020.9300639
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Radiation effects

Fluence in 

ecm-2

1.35 × 1016

4.5 × 1015

1.5 × 1015

7.5 × 1014

9 × 1013

BOL

shunt resistance from

extended defects

increase the recombination current of the junction
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Radiation effects
In situ under low illumination

Fluence in ecm-2

BOL

9 × 1013

7.5 × 1014

1.5 × 1015

4.5 × 1015

1.35 × 1016
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Radiation effects

The efficiency of the cell changes from 11% to 7.3 % under low illumination as 

a consequence of the electron irradiation up to about 1.35 × 1016 ecm-2

In situ under low illumination

Possible annealing effect when operated under AM0 at 60°C  

(typical operation condition in GEO Orbits)
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Radiation effects

the solar cell was illuminated with one LED at a time and we 

measured the generated current

The experiment has be performed before and after irradiation at the 

maximum fluence

The generated current decreases at 

any investigated wavelength 
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Radiation effects
Ratio between the current measured after and before irradiation as a 

function of the illumination wavelength 

The decrease of the generated current is larger at high wavelengths 

Effect due to the radiation induced reduction of the diffusion length that affects more the electrons generated by 

photons of high wavelengths  
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