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Introduction: the beginningé of nuclear physics 

Ernest Rutherford James Chadwick 

discovered the proton in 1917 discovered the neutron in 1932 
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Introduction 

Physicists have been studying nuclear physics since almost a century. 

We know that the components of the nucleus are protons and neutrons. 

We know many other things about their behavior. 

Buté 

We collected an enormous amount of information. 
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Introduction: trying to predict thingsé 

Gamow-Teller strength distribution starting in the 14N(d,2He)14C reaction: 

Larger- and larger- scale  

Shell Model Calculations: 

The experiment: 
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The Interacting Boson Approximation calculating level schemes:  

(Courtesy of S. Pascu) 
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Nuclear masses: 
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We do not have a clear mathematical image of the nucleus. 

We did not understand: 

 

Å How do the neutrons and protons interact?  

  How can we write mathematically the nuclear force? 

 

Å How do we describe (mathematically) a mesoscopic system ï the nucleus?  

Introduction: the problem 

ñNuclear Physicsò by Bohr and Mottelson 

              Cover page (1969) 
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Å How do the neutrons and 

protons interact? How can we 

write mathematically the nuclear 

force? 

 

Å How do we describe 

(mathematically) a mesoscopic 

system ï the nucleus?  

Nuclear Physics applications 

 

ÅEnergetics 

ÅMedicine 

ÅSafety 

ÅIndustrial applications 

      etc. 

 

Understanding of nature 

ÅAstrophysics 

      etc. 

Nuclear Data 
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Nuclear Data 

Overview 

Nuclear Structure Data 

Å Meaning 

 

Å Available evaluated database 

 

Å The evaluation process 

Nuclear Reaction Data 

Å Meaning 

 

Å Available evaluated and experimental databases 

 

Å Experiments 

 

Å Application 

9th Balkan School on Nuclear Physics 

Constanta, July 2016 



Nuclear structure data 
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Nuclear structure data 

N neutrons  

Z protons 

The nuclear force 

A quantum system 

Å Levels: energies, spins, 

parities, lifetimes, 

magnetic/electric moments, etc 

Å Gammas: energies, 

multipolarities, conversion 

coefficients, etc. 

Å Decay proprieties of each 

nucleus, lifetime, etc. 

Å Etc. 
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The Interacting Boson Approximation calculating level schemes: 

Nuclear structure: the theory 

Most of the nuclear structure data has to be measured! 
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Nuclear structure: the experiments 

RoSphere @ IFIN-HH, Romania 

Perform a nuclear reaction 

/ study a decaying nucleus 

Excite the nucleus of interest 

Analyze data 

Publish results 

Grand Raiden @ RCNP, Japan 
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The evaluation process 

All nuclear structure information from databases is experimental. How is it generated? 

Experiments 

Articles, reports, theses, private communications 

Dataset 1 Dataset n Dataset 2 

Adopted levels, gammas 

EVALUATION 

COMPILATION 
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www.nndc.bnl.gov 

The Evaluated Nuclear Structure Data File 
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