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Presentation Title: Neutron Stars and How They Connect the Very Small To the Very 

Big. 
PRESENTATION SUMMARY: Neutron stars are formed from the ashes of exploded stars. 

These stars are so compressed that they are considered to be some sort of atomic nuclei. 

Nuclear physics is the study of atomic nuclei and has been an active field of research for more than a 

century. It has given us radiocarbon dating, x-rays, MRIs and the infamous atomic bomb. What we 

know about nuclei we learned through experiments that, in the modern sense, involve colliding 

particles in machines called particle accelerators (like the LHC at CERN). To understand the finer 

detail of nuclei these collision have to take place at increasingly higher energies.  Hence we are 

building bigger machines to probe increasingly smaller length scales.  

But there is another way to investigate nuclei: their characteristics become apparent in extremely 

dense (hence high energy) environments, such as the interior of neutron stars.  These “giant nuclei” 

emit radio-waves which the SKA telescope can easily detect. The SKA is currently under 

construction in the Karoo of South Africa. Once that phase is completed further telescopes will also 

be built in the Southern African region, including Botswana. 

This talk, aimed at the general public, will discuss how we can do cutting edge nuclear physics with 

radio-telescopes in Southern Africa. 

 
Caption: MeerKAT telescope with Milk Way in radio overlaid. (Credit: SARAO, www.sarao.ac.za) 

 

 

Dr. Jacobus Diener brief biography. 

 

Dr Jacobus Diener is a PhD (Physics) graduate from Stellenbosch University, South 

Africa and currently a lecturer in the Department of Physics and Astronomy at 

BIUST.  Prior to joining BIUST he held a postdoctoral fellowship at the National Institute 

for Theoretical Physics in South Africa.  

His research interests are the Quantum Field Theory description of magnetized dense 

matter systems such as the neutron star interior.  

Dr Diener is also interested in education and is currently researching ways to improve 

students’ conceptual understanding in Physics.  

He is passionate about science communication and has given many public talks to school 

learners and the general public, in addition to his presentations at various local and 

international scientific conferences  


