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IBA analytical techniques and IBANDL library

A.F.Gurbich+(2011), 
Nucl. Instrum. Methods in Physics Res., Sect.B, Vol.269, p.40

A. Lagoyannis+(2015)
Jour. Nucl. Instrum. Methods in Physics Res., Sect.B, Vol.342, p.271

Beam out Ion beam analysis techniques

ion Rutherford back scattering (RBS)
Elastic back scattering (EBS)
Nuclear reaction analysis (NRA)

target Elastic recoil detection analysis (ERDA) 
Secondary ion mass spectroscopy (SIMS)

gamma-ray Particle-induced gamma emission (PIFE)



EXFOR v IBANDL format



x4toR33



R33tox4 – I



R33tox4 – II



Elastic back scattering (EBS)
Nuclear reaction analysis (NRA)

Elastic Back Scattering (EBS) is the general 
extension of the Rutherford Back Scattering (RBS) 
at higher energies, where the elastic scattering cross 

section is no longer Rutherford

M.Chiari+(2001), Jour. Nucl. Instrum. Methods in Physics Res., Sect.B, Vol.184, p.309

Reaction:             10B(p,a)7Be
Qvalue:                1145.67 keV
7Be  
LVL-NUMBER     E-LVL

KEV
1                        429.08   
2                        4570
.                             .
.                             .

J.W.Cronin(1956), Jour. Physical Review, Vol.101, p.298



Reaction Q-value; SF5=PAR

Reaction:             7Li(p,a)4He
Qvalue:                17346.244 keV  
4He
LVL-NUMBER     E-LVL

KEV
1                        20210  
2                        21010
.                             .
.                             .

Only E-LVL=0 is possible delete SF5=PAR

Add SF5=PAR E-LVL = 0.0 MeV

However, in IBANDL the level of the reaction product is important  
since it is related to the energy of the outgoing particle.



Elastic recoil detection analysis (ERDA) 

Recover Web-Retrieval System (v-2008/11/03) 



IBANDL data calculated using Legendre coefficients - I

𝑑𝜎𝑑Ω 𝐸,𝜃 = 𝑎଴ +෍ 𝑎௟ 𝐸௡௟ୀଵ 𝑃௟ 𝑐𝑜𝑠𝜃



IBANDL data calculated using Legendre 
coefficients - II

𝑑𝜎𝑑Ω 𝐸,𝜃 = 𝑎଴ +෍ 𝑎௟ 𝐸௡௟ୀଵ 𝑃௟ 𝑐𝑜𝑠𝜃



IBANDL data calculated using Legendre 
coefficients - III

𝑑𝜎𝑑Ω 𝐸,𝜃 = 𝜎4𝜋 1 +෍ 𝑊௟ 𝐸 𝑃௟ 𝑐𝑜𝑠𝜃௡௟ୀଵ


