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Introduction 
 

The main task and profile of the Atomki Nuclear Reaction Data Group 
has not changed: measurement, compilation, evaluation and application of 
low and medium energy charged particle nuclear reaction data. The activity is 
going on in the frame of international collaborations. Measurement, 
compilation and evaluation are connected to international projects and to the 
everyday applications at the home institute and at institutes of collaborating 
partners: Vrije Universiteit Brussels (Belgium), Tohoku University (Japan), 
Forschungszentrum Jülich (Germany), Institute of Physics and Power 
Engineering (Russia), IAEA (Austria), National Institute of Radiological 
Sciences (Japan), iThemba Laboratory (South Africa). 
 
Experimental works 
 
 During the last years we have continued the systematic measurement 
of excitation functions of charged particle reactions up to 100 MeV for many 
different applications: production of medical radioisotopes, excitation functions 
of monitor reactions, activation cross sections for accelerator technology and 
for Thin Layer Activation (TLA). 
 
 
Compilations and evaluations 

 
EXFOR compilations 

 
During the August 2008 – April 2010 period all new works from 

Debrecen, Brussels and Jülich were compiled.  
 

Database for fusion evaluated nuclear data library 
 

The Debrecen Group is participating in extension of FENDL library with p- and 
d-activation libraries in the frame of an IAEA CRP.  

• Proton and deuteron activation cross sections were compiled up to 100 
and  50 MeV, respectively. 

• The total number of reactions is around 1000. 
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• Targets: Ag, Al, C, Co, Cr, Cu, Fe, Li, Mn, Mo, N, Nb, Ni, O, P, S, Sb, 
Si, Sn, Ta, Ti, V, W, Au, Cd, In, Ir, Mg, Pb, Pd, Pt, Rh, Y, Zn, Zr. 

• The preparation of the list of the missing, duplicated and wrong EXFOR 
entries is in progress. 

 
Database for thin layer activation technology 
 

In collaboration with the IAEA development of  a recommended nuclear 
reaction cross section database for thin layer application is in progress. The 
database includes around 50 nuclear reactions. 
 
 
Nuclear data service 
 

The ATOMKI group continues to distribute compiled or evaluated cross 
section/thick target yield data for low and medium energy charged particle 
induced nuclear reactions mainly for cyclotron applications according to the 
requirements. 
 
Refereeing new publications in the field of nuclear reaction 
data 
 
 The members of the group perform an extensive referring work for 
different journals in the field of nuclear reaction data and applications for long 
time. The work gives significant help to improve the quality of the published 
results.  
 
Staff 
 

The staff connected to the experimental nuclear reaction data 
measurement consists of six physicists and two chemists. Out of them three 
(B. Király, S. Takács, F. Tárkányi) physicists are working in part time on data 
compilation and evaluation. All are engaged in practical application of the 
ATOMKI cyclotron. 

 
 

 
Future plans 
 

Continuation of the present activity. 
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Nuclear reaction data related works from ATOMKI 
(References: October 2006 - September 2008) 
-------------------------------------------------------------------------------- 
Adam-Rebeles R., Hermanne A., Van den Winkel P., Tárkányi F., Takács S., Daraban L.:  
Alpha induced reactions on 114Cd and 116Cd: An experimental study of excitation functions.  
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with Materials 
and Atoms 266 (2008)4731-4737. 
-------------------------------------------------------------------------------- 
Ditrói F., Tárkányi F., Takács S., Uddin M. S., Hagiwara M., Baba M., Ignatyuk A., Kovalev S. F.:  
Investigation of excitation functions of deuteron induced nuclear reactions on lead.  
Journal of Radioanalytical and Nuclear Chemistry 276 (2008)835-841. 
-------------------------------------------------------------------------------- 
Ditrói F., Takács S., Tárkányi F., Baba M., Corniani E., Shubin Yu. N.:  
Study of proton induced reactions on niobium targets up to 70 MeV.  
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with Materials 
and Atoms 266 (2008)5087-5100.  
-------------------------------------------------------------------------------- 
Király B., Tárkányi F., Takács S., Hermanne A., Kovalev S. F., Ignatyuk A. V.:  
Excitation functions of alpha-induced nuclear reactions on natural erbium.  
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with Materials 
and Atoms 266 (2008)549-554. 
-------------------------------------------------------------------------------- 
Király B., Tárkányi F., Takács S., Hermanne A., Kovalev S. F., Ignatyuk A. V.:  
Excitation functions of alpha-particle induced nuclear reactions on natural ytterbium.  
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with Materials 
and Atoms 266 (2008)3919-3926. 
-------------------------------------------------------------------------------- 
Tárkányi F., Hermanne A., Takács S., Ditrói F., Király B., Kovalev S. F., Ignatyuk A. V.:  
Experimental study of the 165Ho(p,n) nuclear reaction for production of the therapeutic radioisotope 
165Er.  
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with Materials 
and Atoms 266 (2008)3346-3352. 
-------------------------------------------------------------------------------- 
Tárkányi F., Hermanne A., Takács S., Ditrói F., Király B., Kovalev S. F., Ignatyuk A. V.:  
Experimental study of the 165Ho(d,2n) and 165Ho(d,p) nuclear reactions up to 20 MeV for production of 
the therapeutic radioisotopes 165Er and 166gHo.  
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with Materials 
and Atoms 266 (2008)3529-3534. 
-------------------------------------------------------------------------------- 
Tárkányi F., Takács S., Hermanne A., Ditrói F., Király B., Baba M., Ohtshuki T., Kovalev S. F., 
Ignatyuk A. V.:  
Study of activation cross sections of proton induced reactions on erbium for practical applications.  
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with Materials 
and Atoms 266 (2008)4872-4876. 
-------------------------------------------------------------------------------- 
Capote Noy R., Betak E., Carlson B. V., Choi H. D., Ignatyuk A., Menapace E., Nortier F. M., Qaim S. 
M., Scholten B., Shubin Yu. N., Sublet J. Ch., Tárkányi F.:  
IAEA coordinated research programme: Nuclear data for the production of therapeutic radionuclides.  
International Conference on Nuclear Data for Science and Technology. Nice, France, 22-27 April, 
2007. Proceedings. Eds.: Bersillon, O., Gunsing, F., Bange, E. et al. EDP Sciences 0 (2008)1367-1370. 
-------------------------------------------------------------------------------- 
Ditrói F., Takács S., Tárkányi F.:  
Nuclear data measurement and compilation for thin layer activation.  
International Conference on Nuclear Data for Science and Technology. Nice, France, 22-27 April, 
2007. Proceedings. Eds.: Bersillon, O., Gunsing, F., Bange, E. et al. EDP Sciences 0 (2008)1375-1378. 
-------------------------------------------------------------------------------- 
Hermanne A., Tárkányi F., Takács S.:  



 4 

Production of medically relevant radionuclides with medium energy deuterons.  
International Conference on Nuclear Data for Science and Technology. Nice, France, 22-27 April, 
2007. Proceedings. Eds.: Bersillon, O., Gunsing, F., Bange, E. et al. EDP Sciences 0 (2008)1355-1358.  
-------------------------------------------------------------------------------- 
Király B., Tárkányi F., Takács S., Hermanne A., Kovalev S. F., Ignatyuk A. V.:  
Excitation funcions of alpha-induced nuclear reactions on natural erbium and natural ytterbium 
targets.  
International Conference on Nuclear Data for Science and Technology. Nice, France, 22-27 April, 
2007. Proceedings. Eds.: Bersillon, O., Gunsing, F., Bange, E. et al. EDP Sciences 0 (2008)1371-1374. 
-------------------------------------------------------------------------------- 
Takács S., Tárkányi F., Hermanne A.:  
Validation and upgrading of the recommended cross section data of charged particle monitor 
reactions.  
International Conference on Nuclear Data for Science and Technology. Nice, France, 22-27 April, 
2007. Proceedings. Eds.: Bersillon, O., Gunsing, F., Bange, E. et al. EDP Sciences 0 (2008)1255-1258.  
-------------------------------------------------------------------------------- 
Tárkányi F., Hermanne A., Ditrói F., Takács S., Szelecsényi F., Király B., Csikai Gy., Sonck M., Uddin 
M. S., Hagiwara M., Baba M., Ido T., Ohtshuki T., Shubin Yu. N., Kovalev S. F., Dityuk A. I., 
Ignatyuk A.:  
Cross sections of deuteron induced nuclear reactions on metal targets.  
International Conference on Nuclear Data for Science and Technology. Nice, France, 22-27 April, 
2007. Proceedings. Eds.: Bersillon, O., Gunsing, F., Bange, E. et al. EDP Sciences 0 (2008)1027-1030. 
-------------------------------------------------------------------------------- 
Adam-Rebeles R., Van den Winkel P., Hermanne A., Tárkányi F.:  
New measurement and evaluation of the excitation function of 64Ni(p,n) raction for the production of 
64Cu.  
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with Materials 
and Atoms 267 (2009)457-461. 
-------------------------------------------------------------------------------- 
Daraban L., Adam-Rebeles R., Hermanne A., Tárkányi F., Takács S.:  
Study of the excitation functions for 43K, 43,44,44mSc and 44Ti by proton irradiation on 45Sc up to 37 MeV.  
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with Materials 
and Atoms 267 (2009)755-759. 
-------------------------------------------------------------------------------- 
Ditrói F., Hermanne A., Corniani E., Takács S., Tárkányi F., Csikai Gy., Shubin Yu. N.:  
Investigation of proton induced reactions on niobium at low and medium energies.  
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with Materials 
and Atoms 267 (2009)3364-3374. 
-------------------------------------------------------------------------------- 
Hermanne A., Tárkányi F., Takács S., Ditrói F., Baba M., Ohtshuki T., Spahn I., Ignatyuk A. V.:  
Excitation functions for production of medically relevant radioisotopes in deuteron irradiations of Pr 
and Tm targets.  
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with Materials 
and Atoms 267 (2009)5:727-736. 
-------------------------------------------------------------------------------- 
Hermanne A., Daraban L., Tárkányi F., Takács S., Ditrói F., Ignatyuk A., Adam-Rebeles R., Baba M.:  
Excitation functions for some W, Ta and Hf radionuclides obtained by deuteron irradiation of 181Ta up 
to 40 MeV.  
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with Materials 
and Atoms 267 (2009)19:3293-3301.  
-------------------------------------------------------------------------------- 
Király B., Takács S., Ditrói F., Tárkányi F., Hermanne A.:  
Evaluated activation cross sections of longer-lived radionuclides produced by deuteron induced 
reactions on natural iron up to 10 MeV.  
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with Materials 
and Atoms 267 (2009)15-22. 
-------------------------------------------------------------------------------- 
Tárkányi F., Takács S., Hermanne A., Ditrói F., Király B., Baba M., Ohtshuki T., Kovalev S. F., 
Ignatyuk A. V.:  
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Investigation of production of the therapeutic radioisotope 165Er by proton induced reactions on erbium 
in comparison with other production routes.  
Applied Radiation and Isotopes 67 (2009)243-247. 
-------------------------------------------------------------------------------- 
Tárkányi F., Takács S., Király B., Szelecsényi F., Andó L., Bergman J., Heselius S. -J., Solin O., 
Hermanne A., Shubin Yu. N., Ignatyuk A. V.:  
Excitation functions of 3He- and alpha-particle induced nuclear reactions on natSb for production of 
medically relevant 123I and 124I radioisotopes.  
Applied Radiation and Isotopes 67 (2009)6:1001-1006.  
-------------------------------------------------------------------------------- 
Tárkányi F., Hermanne A., Király B., Takács S., Ditrói F., Csikai Gy., Fenyvesi A., Uddin M. S., 
Hagiwara M., Baba M., Ido T., Shubin Yu. N., Ignatyuk A. V.:  
New cross-sections for production of 103Pd; review of charged particle production routes.  
Applied Radiation and Isotopes 67 (2009)9:1574-1581. 
-------------------------------------------------------------------------------- 
Tárkányi F., Hermanne A., Takács S., Adam-Rebeles R., Van den Winkel P., Király B., Ditrói F., 
Ignatyuk A. V.:  
Cross section measurements of the 131Xe(p,n) reaction for production of the therapeutic radionuclide 
131Cs.  
Applied Radiation and Isotopes 67 (2009)10:1751-1757. 
-------------------------------------------------------------------------------- 
Tárkányi F., Hermanne A., Király B., Takács S., Ditrói F., Sonck M., Kovalev S. F., Ignatyuk A. V.:  
Investigation of excitation functions of alpha induced reactions on natXe: Production of the therapeutic 
radioisotope 131Cs.  
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with Materials 
and Atoms 267 (2009)5:742-754. 
-------------------------------------------------------------------------------- 
Tárkányi F., Hermanne A., Takács S., Ditrói F., Király B., Yamazaki H., Baba M., Mohammadi A., 
Ignatyuk A. V.:  
Activation cross sections of proton induced nuclear reactions of ytterbium up to 70MeV.  
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with Materials 
and Atoms 267 (2009)17:2789-2801. 
-------------------------------------------------------------------------------- 
Tárkányi F., Hermanne A., Takács S., Ditrói F., Király B., Yamazaki H., Baba M., Mohammadi A., 
Ignatyuk A. V.:  
Activation cross sections of the natYb(p,xn)169Lu reaction for indirect production of the therapeutic 
radionuclide 169Yb.  
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with Materials 
and Atoms 267 (2009)17:2802-2807. 
-------------------------------------------------------------------------------- 
Hermanne A., Tárkányi F., Takács S., Van den Winkel P., Adam-Rebeles R., Ignatyuk A., Kovalev S. 
F.:  
Production of the therapeutic radioisotope 114mIn through the 116Cd(p,3n)114mIn reaction.  
Applied Radiation and Isotopes 68 (2010)1:14-17. 
-------------------------------------------------------------------------------- 
Takács S., Hermanne A., Tárkányi F., Ignatyuk A.:  
Cross-sections for alpha particle produced radionuclides on natural silver.  
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with Materials 
and Atoms 268 (2010)1:2-12. 
-------------------------------------------------------------------------------- 
Tárkányi F., Hermanne A., Takács S., Ditrói F., Király B., Yamazaki H., Baba M., Mohammadi A., 
Ignatyuk A. V.:  
New measurements and evaluation of excitation functions for (p,xn),(p,pxn) and (p,2pxn) reactions on 
133Cs up to 70MeV proton energy.  
Applied Radiation and Isotopes 68 (2010)1:47-58. 
-------------------------------------------------------------------------------- 
Tárkányi F., Hermanne A., Takács S., Király B., Spahn I., Ignatyuk A. V.:  
Experimental study of the excitation functions of proton induced nuclear reactions on 167Er for 
production of medically relevant 167Tm.  
Applied Radiation and Isotopes 68 (2010)2:250-255. 
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-------------------------------------------------------------------------------- 
Tárkányi F., Hermanne A., Király B., Takács S., Ignatyuk A. V.:  
Study of excitation functions of alpha-particle induced nuclear reactions on holmium for 167Tm 
production.  
Applied Radiation and Isotopes 68 (2010)3:404-411. 
 
El-Azony K., Suzuki K., Fukumura T., Szelecsényi F., Kovács Z.:  
Proton induced reactions on natural tellurium up to 63 MeV: Data validation and investigation of 
possibility of 124I production.  
Radiochimica Acta 96 (2008)763-769.  
-------------------------------------------------------------------------------- 
Nagatsu K. , Fukumura T., Takei M., Szelecsényi F., Kovács Z., Suzuki K.:  
Measurement of thick target yields of the natS(alpha,x)34mCl nuclear reaction and estimation of its 
excitation function up to 70 MeV.  
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with Materials 
and Atoms 266 (2008)709-713. 
-------------------------------------------------------------------------------- 
Spahn I., Steyn G. F., Vermeulen Ch., Kovács Z., Szelecsényi F., Shehata M. M., Spellerberg S., 
Scholten B., Coenen H. H., Qaim S. M.:  
New cross section measurements for the production of medically interesting radionuclides 75,76,77,80mBr.  
7th International Conference on Nuclear and Radiochemistry. NRC 7. Budapest, Hungary, 24-29 Aug., 
2008. Proceedings. CD-ROM 0 (2008)20. 
-------------------------------------------------------------------------------- 
Szelecsényi F., Steyn G. F., Kovács Z., van der Walt T. N.:  
Application of Au+p nuclear reactions for proton beam monitoring up to 70 MeV.  
International Conference on Nuclear Data for Science and Technology. Nice, France, 22-27 April, 
2007. Proceedings. Eds.: Bersillon, O., Gunsing, F., Bange, E. et al. EDP Sciences 0 (2008)1259-1262. 
-------------------------------------------------------------------------------- 
Szelecsényi F., Steyn G. F., Suzuki K., Kovács Z. , van der Walt T. N., Vermeulen Ch., van der 
Meulen N. P., Dolley S. G., Mukai K.:  
Application of Zn+p reactions for production of copper radioisotopes for medical studies.  
International Conference on Nuclear Data for Science and Technology. Nice, France, 22-27 April, 
2007. Proceedings. Eds.: Bersillon, O., Gunsing, F., Bange, E. et al. EDP Sciences 0 (2008)1395-1398. 
-------------------------------------------------------------------------------- 
El-Azony K., Suzuki K., Fukumura T., Szelecsényi F., Kovács Z.:  
Excitation functions of proton induced reactions on natural selenium up to 62 MeV.  
Radiochimica Acta 97 (2009)71-77. 
-------------------------------------------------------------------------------- 
Spahn I., Steyn G. F., Vermeulen Ch., Kovács Z., Szelecsényi F., Coenen H. H., Qaim S. M.:  
New cross section measurements for production of the positron emitters 75Br and 76Br via intermediate 
energy proton induced reactions.  
Radiochimica Acta 97 (2009)535-541. 
-------------------------------------------------------------------------------- 
Szelecsényi F., Steyn G. F., Kovács Z., Aardanéh K., Vermeulen Ch., van der Walt T. N.:  
Production possibility of 186Re via the 192Os(p, alpha3n)186Re nuclear reaction.  
Journal of Radioanalytical and Nuclear Chemistry 282 (2009)261-263. 
-------------------------------------------------------------------------------- 
Szelecsényi F., Steyn G. F., Dolley S. G., Kovács Z., Vermeulen Ch., van der Walt T. N.:  
Investigation of the 68Zn(p,2p)67Cu nuclear reaction: New measurements up to 40 MeV and 
compilation up to 100 MeV.  
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with Materials 
and Atoms 267 (2009)1877-1881. 
-------------------------------------------------------------------------------- 
van der Meulen N. P., van der Walt T. N., Steyn G. F., Szelecsényi F., Kovács Z., Perrang C. M., 
Raubenheimer H. G.:  
The production of 88Y in the proton bombardment of natSr: New excitation and separation studies.  
Applied Radiation and Isotopes 67 (2009)1320-1323. 
--------------------------------------------------------------------------------. 
F. Tárkányi, F. Ditrói, B. Király, S. Takács, A. Hermanne, H. Yamazaki, M. Baba, A. Mohammadi, 
A.V. Ignatyuk  
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Study of activation cross sections of proton induced reactions on barium: Production of 131Ba→131Cs 
Applied Radiation and Isotopes, In Press, Corrected Proof, Available online 12 March 2010. 
--------------------------------------------------------------------------------- 
A. Hermanne, L. Daraban, R. Adam Rebeles, A. Ignatyuk, F.Tarkanyi, S. Takacs 
Alpha induced reactions on natCd up to 38.5 MeV: experimental and theoretical studies of the excitation 
functions 
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with Materials 
and Atom, In Press, Corrected Proof, Available online 2 February 2010 (submitted) 
------------------------------------------------------------------------------------- 
A. Hermanne, F. Tarkanyi, S. Takacs, R. Adam Rebeles, A. Ignatyuk, S. Spellerberg, R. Schweikert 
Limitation of the long lived 121Te contaminant in production of 123I trough the 124Xe(p,x) route. 
Applied Radiation and Isotopes (submitted). 

 


