
 

 

1.5.General information 

The project was officially approved in August 2010, and is expected to reach completion by the 
end of 2014. Three Research Coordination Meetings (RCMs) were planned. In the first RCM 

[1.2], a detailed work plan was determined and tasks were assigned to participants. In the second 
RCM [1.3], the progress was discussed and further actions to be taken were elaborated. In this 

final RCM, the results obtained thus far were reviewed, further actions to finalize the 
measurements and codes were taken, and the contents and preparation of the final documentation 

related to the project were discussed. 

The third RCM was held at the Agency headquarters in Vienna from 7 to 11 April 2014. The 

meeting was opened with a welcome address by R. Forrest, Head of the Nuclear Data Section. 

After short presentations by the participants, the project officer, P. Dimitriou, outlined the main 

objective of the meeting which was to summarize the progress made thus far in the CRP and 
begin the preparation of the final technical document. A. Kiss was elected chairman and 

A. Pedro de Jesus agreed to serve as rapporteur for the meeting. The preliminary agenda was 
adopted without changes (Annex A). The list of participants can be found in Annex B. 

The meeting continued with participants’ presentations, discussions of both the work carried out 

and pending related to measurements and codes, and the preparation of an outline of the final 

technical document. The last day was devoted to drafting and reviewing the summary report, and 

approving the assigned tasks. The meeting was closed on schedule. Details of the discussions on 

different relevant matters are presented below. Links to participants’ presentations are included 

in Annex D. 
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2. Participants’ Presentations 

2.1. Proposal of an interlaboratory PIGE experiment 

A. Pedro de Jesus 

Taking into consideration that: 

1. There has been within this CRP a great effort to compile nuclear cross section data from 

the literature and also to measure additional data; 

2. This effort has included a concerted experiment on Al(p,p’γ) reaction in order to assess 

and evaluate the experimental difficulties and uncertainties; 

3. The goals of the CRP have also included the development of codes to calculate gamma-

ray yields from cross section data that has been done (ERYA code); 
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a proposal is made to measure by PIGE in another concerted laboratory action an unknown 
sample with one (or more than one) relevant element (isotope) and calculate the concentrations 

from the yields using the ERYA code. The important outputs of this experiment would be: 
- the assessment and evaluation of the effect that uncertainties in the cross section data 

have on PIGE results; 
- a concerted evaluation of the ERYA code; 

- a demonstration for the PIGE community of standard-less PIGE and of its capabilities. 
In the discussion that followed it was decided that although very pertinent and important, there 

was no time during this CRP to engage in such an experiment. Furthermore, it was considered a 
bit out of the main scope of this CRP. 

2.2. Gamma-ray production cross sections for deuteron induced reactions on C, N & Si  

Á.Z. Kiss 

Last year, the activities of the ATOMKI-IBA Laboratory in the framework of this CRP were 
concentrated on nitrogen and carbon d-PIGE cross section measurements as it was assigned at 

the 1st RCM. Experimental details were discussed during the 2nd RCM. This talk presented the 

obtained cross section results.  

Differential cross sections for γ-ray emissions from the 
14

N(d,pγ)
15

N reaction (Eγ = 1885, 2297, 
7299 and 8310 keV) were measured simultaneously with the 14N(d,p4,5,6,7)

15N differential cross 

sections and (d,d) elastic scattering cross section in the Ed = 0.65–2.0 MeV energy range. Due to 
the Si3N4 target used, new results were obtained also for the 28Si(d,pγ)29Si (Eγ = 1273, 2028, 

2426 and 4934 keV) γ rays. Angular distributions of the γ rays were measured to determine the 
possible anisotropy of the γ-ray emissions, and the measured cross section values were converted 

into total cross sections for most of the γ rays.  

In the case of carbon the total cross sections of the 12C(d,pγ)13C reaction for three γ rays (Eγ = 

3089, 3684 and 3854 keV), as well as differential cross sections for (d,p0,1) reactions and (d,d0) 
elastic scattering were determined in the Ed = 0.74–2.0 MeV energy range. The validity of the 

measured γ-ray producing cross sections was tested in benchmark experiments using kapton foils 

with two different thicknesses. Both the resulted γ- and particle production cross section values 

were compared with literature data, and in the case of (d,po) the experimental values were 

compared also with data of a theoretical evaluation. 

The obtained results were published in two papers: L. Csedreki et al., Nucl. Instr. Meth. B 328 

(2014) 20-26 and Nucl. Instr. Meth. B 328 (2014) 59-64.  

2.3. PIGE Data for Material Analysis from Nuclear Astrophysics and other Sources  

H.-W. Becker 

The literature search for nuclear data important for material analysis with proton induced γ-ray 

emitting reactions proved to be successful in particular in the nuclear astrophysics literature. 

Many reactions have now been included in IBANDL. Some examples are presented. More 

specific details are discussed at the example of data for the 27Al(p,γ)28Si reaction, where data are 

available measured angle integrated and summed over all cascades in the exit channel. These 

data as well as many other cases contain information about resonances, which are useful for 

depth profiling. Here however the concept of tabulating the energy dependence of measured 

9


