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Usage of beam time

2009
Total space-beam hours 898

2010
Total space-beam hours 1190
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Beam distribution

2009 2010
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Monthly distribution of beam hours
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Always everything does not work!

During the RUAG run, February 15th, 2010, 
a ”water beam” in RF-2 was noticed…
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Upgrades and R&D

A. Javanainen, W. H. Trzaska, R. Harboe-Sørensen, A. Virtanen, G. Berger and W. Hajdas, 
Semi-empirical LET Descriptions of Heavy Ions Used in the European Component Irradiation Facilities, IEEE 
Trans. Nucl. Sci., Vol. 57, No. 4(1) (2010) pp. 1946–1949

ECIF Cocktail calculator was installed:

http://users.jyu.fi/~arjavana/LET/
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Upgrades and R&D

• Done simultaneously with the new LabVIEW 2010-version
• More flexible, customers can e.g. control the start /stop commands by using TTL-signal from their own 

computer

New user interface was installed:
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Upgrades and R&D

Green area represents the part of the cave where the work was started 
during the weeks 42-44 in 2010

The re-construction of RADEF-cave was started:

2
0
0
9

2
0
1
0



ESTEC Final Presentation Day, March 29, 2011

Upgrades and R&D
The goal of the re-construction:

• The cave will be larger
• The proton beam line will be moved to the new position
• A new beam line will be built and furnished with a permanent time-of-flight (TOF) system
• Equipped with two MCP detectors with a pin-diode at the end. The construction allows a precise 

determination of ion mass and energy as well as the measurement of ion LET in a permanent set-up
• Will be very useful when developing new beams and ion cocktails
• Aim is to develop beams with higher energies to increase the ion range
• Easy to keep ECIF database up-to-date with the new TOF set-up. 
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Publications for 2009 - 2010
1. Can Atmospheric Neutrons Induce Soft Errors in NAND Floating Gate Memories?, G. Cellere, S. Gerardin, M. Bagatin, A. Paccagnella, A. Visconti, M. Bonanomi, S. 

Beltrami, R. Harboe- Sørensen, A. Virtanen, P. Roche, IEEE Electron Device Letters 30, no. 2 (2009) 178–180
2. The First Experimental Values for the Stopping Power of 89Y Ions in Carbon, Nickel and Gold, J. Perkowski, J. Andrzejewski, A. Javanainen, W.H. Trzaska, T. Malkiewicz, 

K. Sobczak, A. Virtanen, Vacuum 83 (2009) 73–76
3. RADECS 2008 Workshop Overview, Virtanen, R. Harboe-Sorensen, IEEE Trans. Nucl. Sci., Vol. 56, No. 4(2) (2009) pp.1889–1890
4. Experimental Linear Energy Transfer of Heavy Ions in Silicon for RADEF Cocktail Species, Javanainen, M. Sillanpää, W. H. Trzaska, A. Virtanen, G. Berger, W. Hajdas, R. 

Harboe-Sørensen, H. Kettunen, T. Malkiewicz, M. Mutterer, J. Perkowski, A. Pirojenko, I. Riihimäki, T. Sajavaara, G. Tyurin and H. J. Whitlow, IEEE Transactions on 
Nuclear Science, Vol. 56 No. 4 (2) (2009) pp. 2242–2246

5. Radiation Tolerance Tests of Small-Sized CsI(Tl) Scintillators Coupled to Photodiodes, E. Valtonen, J. Peltonen, O.V. Dudnik, A.M. Kudin, H. Andersson, Yu.A. 
Borodenko, T. Eronen, J. Huovelin, H. Kettunen, E.V. Kurbatov, J. Lehti, S. Nenonen, M. Rossi, R. Vainio, A. Virtanen, IEEE Transactions on Nuclear Science, Vol. 56 No. 
4 (2) (2009) pp. 2149–2154 

6. Radiation Hardness Studies of CdTe and HgI2 for the SIXS Particle Detector On-board the BepiColombo Spacecraft, J. Ahoranta, M. Uunila, J. Huovelin, H. Andersson, R. 
Vainio, A. Virtanen and H. Kettunen, Nuclear Inst. and Methods in Physics Research, A 605 (2009), pp. 344–349

7. Heavy-Ion Induced Charge Yield in MOSFETs, A. Javanainen,  J.R. Schwank, M.R. Shaneyfelt, R. Harboe-Sorensen, A. Virtanen, H. Kettunen, S.M. Dalton, P.E. Dodd, 
A.B. Jaksic,IEEE Trans. Nucl. Sci. Vol.56, No. 6 (1) (2009) pp. 3367 - 3371

8. Radiation Tolerance Tests of Small-Sized CsI(Tl) Scintillators Coupled to Photodiodes, E. Valtonen, J. Peltonen, O.V. Dudnik, A.M. Kudin, H. Andersson, Yu.A. 
Borodenko, T. Eronen, J. Huovelin, H. Kettunen, E.V. Kurbatov, J. Lehti, S. Nenonen, M. Rossi, R. Vainio, A. Virtanen, IEEE Trans. Nucl. Sci., Vol. 56, No. 4(2) (2009) pp. 
2149–2154

9. CsI(Tl) + Photodiode Scintillation Assemblies for γ-Ray and Proton Detectors, A. M. Kudin, Yu. A. Borodenko, B. V. Grinyov, A. V. Didenko, A. V. Dudnik, B. G. 
Zaslavsky, E. Valtonen, T. Eronen, J. Peltonen, J. Lehti, H. Kettunen, A. Virtanen, and J. Huovelin, Instruments and Experimental Techniques Vol. 53, No. 1 (2010) 39–44

10. Semi-empirical LET Descriptions of Heavy Ions Used in the European Component Irradiation Facilities, A. Javanainen, W. H. Trzaska, R. Harboe-Sørensen, A. Virtanen, G. 
Berger and W. Hajdas, IEEE Trans. Nucl. Sci., Vol. 57, No. 4(1) (2010) pp. 1946–1949

11. Impact of Time and Space Evolution of Ion Tracks in Nonvolatile Memory Cells Approaching Nanoscale, G. Cellere, A. Paccagnella, M. Murat, J. Barak, A. Akkerman, R. 
Harboe-Sørensen, A. Virtanen, A. Visconti, M. Bonanomi Journal of Applied Physics Vol. 108(12) (2010) pp. 124907 – 124907-19

12. Effects of Scaling in SEE and TID Response of High Density NAND Flash Memories, F. Irom, D.N. Nguyen, M.L. Underwood, A. Virtanen, IEEE Trans. Nucl. Sci., Vol. 
57, No. 6 (1) (2010) pp.3329 – 3335

13. IBSimu: A three-dimensional simulation software for charged particle optics, T. Kalvas, O. Tarvainen, T. Ropponen, O. Steczkiewicz, J Ärje and H. Clark, Rev. Sci. Instrum. 
81 02B703 (2010)

14. Electric solar wind sail: Toward test missions, P. Janhunen, P. K. Toivanen, J. Polkko, S. Merikallio, P. Salminen, E. Haeggström, H. Seppänen, R. Kurppa, J. Ukkonen, S. 
Kiprich, G. Thornell, H. Kratz, L. Richter, O. Krömer, R. Rosta, M. Noorma, J. Envall, S. Lätt, G. Mengali, A. A. Quarta, H. Koivisto, O. Tarvainen, T. Kalvas, J. 
Kauppinen, A. Nuottajärvi, and A. Obraztsov, Rev. Sci. Instrum. 81, 111301 (2010)

15. Ultra-high resolution mass separator-Application to detection of nuclear weapons tests, K. Peräjärvi, T. Eronen, V.-V. Elomaa. J. Hakala, A. Jokinen, H. Kettunen, V.S. 
Kolhinen, M. Laitinen, I.D. Moore, H. Penttilä, J. Rissanen, A. Saastamoinen, H. Toivonen, J. Turunen and J. Äystö, Applied Radiation and Isotopes 68 (2010) 450.



• Irradiation tests of optocouplers, J. Jaatinen, A. Javanainen, H. Kettunen, A. Virtanen, Proc. 43rd Annual Meeting 
of the Finnish Physical Society, March 12–14, 2009, Espoo, Finland, p. 274

• Heavy-ion induced charge yield and dosimetry issues in MOSFETs, A. Javanainen, J. R. Schwank, M. R. 
Shaneyfelt, R. Harboe-Sørensen, A. Virtanen, and S. M. Dalton, Proc. NSREC 2009 Conference, July 20–24, 2009, 
Quebec, Canada

• Ion beam cocktail development and ECR ion source plasma physics experiments at JYFL, O. Tarvainen, T. Kalvas, 
H. Koivisto, T. Ropponen, V. Toivanen, J.H. Vainionpää and A. Virtanen, Proc. 11th International Conference on 
Heavy Ion Accelerator Technology (HIAT09), June 7-12, 2009, Venice, Italy

• Effects of scaling in SEE and TID response of high density NAND flash memories, F. Irom, D.N. Nguyen, M.L. 
Underwood, A. Virtanen,, July 7, 2010, NSREC 2010,  Denver, CO, USA
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Conference contributions

Other contributions
• A. Javanainen, A. Virtanen, H. Kettunen, RADEF facility, RADECS2010/Thematic Workshop, September 9, 2010, 

Längenfeld, Austria 
• A. Virtanen, Radiation Effects Facility, RADEF, in Finland, NASA/JPL, California Institute of Technology, July 

12, 2010, Pasadena, CA, USA



But some things never change!
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