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 Task

 Theory

 Experimental setup-IREN facility

 Data analysis

 Results



 Determination of isotope and element 

composition of unknown sample

 Determination of isotop mass



 Neutron spectroscopy is a part of neutron physics 

studying the energy dependence of effective cross 

sections of different neutron-nuclei interactions and 

obtained nuclei excited state characteristics.

 Neutron resonances are characteristic for every 

isotope and can be used as a “fingerprint” for the 

identification of elements.













 The investigations are carried out at the

Intense REsonance Neutron source(IREN)

of FLNP. (Pulsed Neutron Source)



 Detector contains 6 
sections forming 
together the cylinder 
with the channel along 
the neutron beam 
direction.

 A pair of
photomultypliers tubes 
in both ends of each 
section.





෍𝑁𝑖 =ෑ(𝐸0)εγ𝐴
Γγ

Γ

ς(𝐸0) -total neutron number have been falling on the sample 
during the measurement time at  1 eV energy interval

εγ − γ-detector efficiency

A-resonance aria on the transmission curve 

Γ –total resonance width, equal to half-height peak width

Γγ-radiation width





Today the site is located at a short 
distance to the west of Sennoy in 
Krasnodar Krai, Russia.

Phanagoria was the 
largest ancient Greek 
city on the Taman 
peninsula, spread over 
two plateaus along the 
eastern shore of 
Cimmerian Bosporus.

The city was a large 
emporium for all the 
traffic between the coast 
of the Maeotian marshes 
and the countries on the 
southern side of the 
Caucasus. 



Identified isotopes from resonance energies



The average mass of 
silver is 6.12±0.63 g



Thank you for your 
attention.


