
CHAPTER Ill 

EXPERIMENTAL PROCEDURE AND DEVELOPMENT 

This chapter describes the design of experiments on producing proton tracks in 

polymer as well as related experiments and associated measurements to study the 

properties of track-tech polymer on light transmission. Parameters that might affect the 

density, shape and size of the tracks are also experimentally investigated. 

3.1 Equipment design and construction 

3.1 .l Polymer 

It is important to note that polymer is often specific to a particular formulation 

and particles which form tracks in Table 2.4 in Chapter II shows examples of some 

commonly used solid state nuclear track detectors. A list of chemical etchants generally 

used along with the etching conditions for different detectors, particle sensitivity and the 

critical angle of etching are also given. Table 2.4 shows that polycarbonate plastics 

(Lexan, Makrofol, Mylar) are sensitive to alpha particles of energy 5 0.3 MeV while 

cellulose nitrate (Diacell, LR-115, CA-80-15) and allyldiglycol polycarbonate (CR-39) are 

sensitive to proton particle of energy 50 .5  and 1.0 MeV, respectively. 

Fleischer et al. mentioned that cellulose nitrate, cellulose acetate and UV- 

sensitized Lexan are sensitive to protons of energy up to -100 keV. The fraction of 

atoms that are hydrogen is 32 % in cellulose nitrate and 45 % in Lexan. In a neutron 

energy interval from perhaps 20 to 100 keV, tracks of recoiled protons produced in 

elastic collisions with hydrogen in the plastic would be detectable [3]. 

In this study, many types of polymer such as cellulose nitrate, CR-39, CR-39 

optical lens and sunshade polycarbonate plastic were first tested by irradiating with 

neutrons from a Cf-252 source submerged in water to produce recoil proton tracks.The 


















