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Usage of beam time 

2013 2014 
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• 1455 total beam hours 
• 45 campaigns 
• 23 industrial- and 5 academic users 
• 73 visitors 

• 1315 total beam hours 
• 41 campaigns 
• 14 industrial- and 2 academic users 
• 81 visitors 



Beam distributions of ESA- and non-ESA beam times 

2013 2014 

Non-ESA Non-ESA 

ESA ESA 
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Low energy protons at RADEF –  
Application to 28-nm SRAMs 
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Energy distributions of proton beams obtained by using 8 MeV primary 
beam, 411 µm thick aluminum degrader and five different magnetic 
fields in 90 degree dipole magnet. All the measurements are 60 second 

long. The dashed line shows the simulated energy distribution without 
magnetic separation. 

Reported in Data Workshop Records of NSREC 2014  

Beam development 
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Other space related contributions 

Group members acted as reviewers, session chairs and award committee members in 
NSREC and RADECS 

Collaboration with MU2 and Vanderbilt continued: 
- Alex Bosser does his PhD at RADEF and Arto Javanainen left for Vanderbilt for a year 

SkyFlash 262890 FP7 Project – “Development of Rad-Hard non 
volatile Flash memories for space applications” funded by the 
European Union's 7th Framework Programme Collaborative Project, 
09/01/2011 — 02/28/2014. 
 
R2RAM 640073 H2020 Project - “Radiation Hard Resistive 
Random ‐Access Memory” funded by the European Union under 
Horizon2020 framework, 01/01/2015 — on-going 
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RADEF is one of the six beneficiaries among 21 
collaborators in EU’s Marie-Curie Innovative Training 
Network proposal RADSAGA, coordinated by CERN 
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ESA GSTP ESTEC/Contract No. 
4000112736/14/NL/PA “Development of a High 
Energy Beam Combination of Ions and Electrons for 
Radiation Test of Electronic Components”. Start date 
01/02/2015 – 01/02/2017. 

Forthcoming developments 

1. Electron Beam. Commissioning of Clinac electron 
accelerator, recently installed in the RADEF facility so, 
that it can be used in RHA tests of satellite electronics 
on MEO orbits and e.g. JUICE mission.  

2. New ion Beam Combination. Complete the 
construction of the new HIISI (Heavy Ion Ion Source 
Injector) 18 GHz ECR ion source so, that K-130 
accelerator is able to produce more energetic ion beam 
combination, aiming 15 MeV/u in energy. The new 
cocktail would include also heavier ion than Xe, e.g. Au. 

3. User Interface. Upgrade the RADEF web pages and 
adapt them better to illustrate the updated user 
interface and the ECIF LET calculator, which will be 
extended to include the new ion combination. A user 
interface for the Clinac electron accelerator will also be 
developed. 

15 MeV/u 
=2 GeV 

9.3 MeV/u 
= 1.2 GeV 
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Group photo taken in May, 2013 
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https://m3.jyu.fi/jyumv/Members/arjavana-40jyu.fi/409504 
RADEF promotional video 

https://m3.jyu.fi/jyumv/Members/arjavana-40jyu.fi/409504


CNES/ESA Radiation Effects Final Presentation Days 2015  

THANKS 

…AND DON’T FORGET 
OUR DELICIOUS 

HOMEPIZZA 
 

HOME = KOTI  
in Finnish 
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