
Experiment No. 4 

Gamma radiation spectroscopy 
(energetic calibration) 

Introduction to Nuclear and Elementary Particle Physics Theory (laboratory) 

The aims of the experiment: 

1. To learn how does  CdTe-123 detector work. 

2. To learn what is multichannel analyzer and how it is used In spectroscopy. 

3. Measurement and calibration of 133Ba and 57Co isotopes spectra. 

4. Identification of unknown isotope based on the performed calibration. 

Literature: 

1. H. A. Enge, „Introduction to nuclear physics”, Addison-Wesley Publishing Company, Reading, 

Massachusetts 1978. 

To be learned before the experiment: 

1. The processes of interaction of gamma radiation with matter (the dependence of probability of 

interaction for given process on energy of radiation). 

2. The process of decay of 133Ba and 57Co isotopes (decay type, emitted particles, energies of 

gamma radiation., natural width of emission line). 

3. The idea of multichannel analyzer. 

Experimental setup: 

 

Figure 1. CdTe-123 de-

tector used in the experi-

ment no 4.  

The experimental setup consists of solid state detector of X and γ radiation. This detector is a 

modern, small device, which contain the detector crystal, Peltier cooler, preamplifier, and the multi-

channel analyzer (MCA). The detector is driven by the computer with the software for communica-

tion with the detector and analysis of the measured spectra. 

The radioactive source can be set before the detector on some holder. This are small plastic 

discs with small activity of 133Ba, 57Co and some unknown isotope. The spectra of 133Ba and 57Co 

will be used for calibration of the detector.  

The plan of the experiment 

1. Exercises on the use of the software for acquisition and analysis of spectra.  

2. Measure the spectra of 133Ba and 57Co. 

3. Spectra analysis and location of gamma lines.  

4. Calibration of the detector. 

5. Measure unknown isotope and find the proper nuclide. 



Data processing 

Determine the parameters of the calibration function based on calibration measurements and 

present it graphically. 

Determine the energy of spectral lines measured for an unknown isotope. Identify the unknown 

radioactive isotope regarding gamma radiation energies found in the Internet. 

 

Try to answer the questions: 

1. What effects in addition to natural widening can affect the width of the spectral line? 

2. How does the detector performance affect the measured spectral lines. 

3. Are you observing other lines in the radiation spectrum that are not derived from the decay pro-

cess of the isotope nuclei used in the experiment? Can you explain their origin? 

The report: 

The report should contain:  

1) Introduction. The short description of the experimental method, the short description of theo-

retical predictions (no more than one page).  

2) Experiment. Show the scheme of the experiment, describe how it was performed and show the 

results. 

3) Discussion. Describe data processing procedure and show the results. Discuss the accuracy of 

obtained experimental numbers. Discus the results in comparison with theoretical predictions. 

4) Summary. Write short summary showing what was done, what are the results and what con-

clusions were found.  
 

It is forbidden to copy to the Report any part of the instruction to the experiment. 
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