
Participants: 

Samson Diana University Iaşi, Faculty of Physics, Romania 

 

Miloi Mădălina Mihaela University of Bucharest, Faculty of  Physics, Romania 

 

Shumka Elton Sofia University,Faculty of  Physics,Sofia, Bulgaria 

 

Alizada Mohsun Baku State University, Physics department, Z.Khalilov 25, Az-1145, Baku, Azerbaijan 

 

Measurement of mass-energy distributions 

of  fission fragments using the time-of-flight 

method 

 

Flerov Laboratory of Nuclear Reactions (FLNR) 



   
 

 

Aim of the project: Study of the properties of induced fission at 

different energies 

Equipment description: CORSET spectrometer       

 

Work/experiment description: Measurements of the quality of 

the new detectors that will be used in further experiments and 

data analysis. 

  

Obtained results: General parameters of the newly produced 

detectors and conclusions on the fission modes. 
 



Time-of-flight spectrometer 



Experimental setup 

Reaction chamber Start detector  Stop detector 

Vacuum system Data acquisition system  



Experimental setup 



Time resolution  150-180 ps 

ToF base  10-30 cm 

ToF arm rotation 

range 

15°-165° 

Solid angle  100 -200 

msr 

Angular resolution 0.3°  

Mass resolution 2-4 u 

Energy 

resolution 

1% 



Measuring the thickness of the foil 

● SRIM software is used to obtain the characteristic energy loss 
per unit length of the incident particle for a given material. 

● The material in our experiment was Mylar. 

● The procedure  starts with the                                                       
calibration of the device using                                                                    
an alpha source. 

● Separate measurements were                                                               
made for the case where the                                                                    
source directly emits radiation                                                          
towards the detector and for                                                       
the other case where the foil is                                                                     
placed between the two. 

● The difference in energy, is                                                                  
obtained from the spectra for                                                 
three separate peaks and the thickness is therefore calculated. 
The thickness is calculated to be 150±15 mg/cm^2. 

 



Application of CORSET 

● Study of heavy and super heavy elements,their 
production and the processes that take place 
during the reactions 

● TKE (Total Kinetic Energy), Mass, Total Angular 
Momentum distribution of fission fragments 

● Multi-nucleon transfer reactions: quasi-fission, 
fusion-fission  

● Heavy ion induced reactions 

● Nuclear structure and nuclear reactions, 
mechanisms near Coulomb barrier energies 



Shape evolution in heavy ion induced reactions 

● Elastic scattering 

● Coulomb excitation 

● Quasi-elastic scattering 

● Deep-inelastic scattering 

● Quasi-fission 

● Fusion → CN → Fission 

● Fusion → CN →  de-excitation 
(n,)→ ER 
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Fragment mass distribution for 
fission and quasi-fission 

● Fission ● Quasi-Fission 
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FORMATION AND DECAY OF HEAVY 

HYPER NUCLEI 

● Hypernuclear physics is of great interest because it stands at 

the intersection of nuclear  physics, particle physics as well 

as astrophysics. Hypernuclear physics has recently received 

lot of attention as large number of hypernuclei are produced 

and studied experimentally.  

 

● The hypernucleus is considered as a core of normal nucleus 

plus the hyperon. Formation and decay of hypernucleus 

depends on frequency of collision, transmission coefficient, 

cluster preformation probability, decay constant et.al. 

 

 





 

Multifragmentation in intermediate and high energy nuclear 

reactions 

Experimentally established: 

•few stages of reactions leading to multifragmentation 

 

•short time ~100fm/c for primary fragment production 

 

•freeze-out density is around 0.1ρ0 

 

•high degree of equilibration at the freeze-out 

 

•primary fragments are hot 



• In the figure there is showed (a) the experimental setup for 

measurement of delayed fission heavy hypernuclei, and (b) 

decay of  hypernuclei of fission fragments 
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