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NUBA: Motivations

i. Personal: From Theory to Experiment

i. Lack of a spectroscopy and instrumentation
laboratory

ii. Lack of local training facility for basic nuclear
research

ii. No dedicated research accelerators in 
developing world:Use of medical Linacs

i. Fundamental Nuclear Science,

ii. Aplication of Nuclear Tecniques,

iii. Tranining &education facility for the PhD and MSc 
students

http://nukleer.akdeniz.edu.tr



Stable nuclei 
less than 300 !

~2000 KNOWN NUCLEI
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The nucleus : a laboratory for
fundamental interactions and symmetries

Shell structure  and Isospin
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A landscape for Nuclear Reseach in 
Developing Countries with Medical Linacs

• High energies - Current Accelerators
• Still interesting research for low energy
charged particle and photon reactions



NUBA: Coincise & well-focused Research Program

• A New Oppurtunity for developing countries,
• Nuclear Reactions 

• A Re-measurement of Phonuclear Cross-section,
• (g,n) (g,p) (g, g) and (g, g’)

•Nuclear Structure
• Energy Level & Half Life of Proton Rich Nuclei 
• Pgyme&Giant Dipole Resonance measurements 

• Photonuclear and Photoactivation,
• Experimental setup

• Industrial Electron Linac: Hard/Software
• Detector Devolopments

http://nukleer.akdeniz.edu.tr



Medical Electron Linear Accelerator

Bremsstrahlung photons for photonuclear reactions are obtained using a 
Electa TM Synergy TM accelerator, SLi-25.

Primary electron beam is generated by an electron gun with 50 keV  
electrons.

Then the beam accelerated in a copper cavity by a 3 GHz (2856MHz to be 
exact) radio-frequency with peak power of about 5 MW. 

The typical average electron current is about 30 μA for an electron energy 
of about 10 MeV, 

The SLi-25 is a pulsed linear accelerator with 400 pulses per second and a 
pulse length of 3 micro seconds. 

The steering and focusing of the beam is achieved by standard magnetic 
and electrostatic devices.

Bremsstrahlung spectrum at sample position
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The bremsstrahlung field; lateral homogeneity

Spatial beam uniformity at y=0 along 
the x-axis

Measurement performed with a matrix 
of 32x32 ion chambers for 2 s.

Longer measurement times reduce 
the variations.



PHOTONUCLEAR REACTIONS

Ga-69: 60.1%
Ga-71: 39.9%



THE GALLIUM EXPERIMENT: GAMMA SPECTRUM



THE GALLIUM EXPERIMENT: ENERGY LEVELS



SUMMARY & OUTLOOK
 A unique research center having an accelerator that is capable of 

performing spectroscopy and instrumentation

 Important to promote Nuclear Science at devoloping countries

 Tranining and education facility for the PhD and MSc students: i.e. 
For the case of Turkey, CERN membership, Nuclear & HEP studies

 Material hardening, space radiation and detector studies: 
compton background test for AGATA and ELI-NP

 Nuclear Reactions: (g,n) (g,p) (g, g) and (g, g’)  for PR and GDR

 Energy Levels and Half-life measurements for proton rich nuclei: 
Better results

 Nuclear structure: level densities and transitions

 Nuclear structure: Shape-Phase transitions

 Nuclear Astrophysics: Nucleosynthesis  for early universe

 Applications of Nuclear Techniques from Archeology, Engineering to 
Agriculture for devoloping countries



Outcomes: First photonuclear paper with 
local resources



NUBA SCIENTIFIC EVENTS: THIS SUMMER

http://nukleer.akdeniz.edu.tr/nubaiss2 http://nukleer.akdeniz.edu.tr/lumidoz9

http://nukleer.akdeniz.edu.tr
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