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Introduction

An etch pit is formed inside a Nuclear
Track Detector (NTD) on chemical etching of a
latent track marking the passage of a charged
particle through the detector medium. When a
charged particle passes through such a material,
it leaves behind a narrow trail of ions and broken
bonds. On being treated by a suitable chemical
reagent, the damaged portion is etched out at a
much faster rate, called the track etch rate (Vy),
compared to the rate of etching of the
undamaged portion, called the bulk etch rate
(Vb). When the size of the etch pit increases to ~
pm it becomes visible under an optical
microscope.

Experimental method

Generally there are two common methods
people use while measuring the charge response
parameter (Vi/Vp). V;can be measured by finding
from the etch-pit the track length inside the
detector and dividing that by the time of etching
‘t’. V, can be ascertained by finding the change
in the thickness of an unexposed detector sheet
when subjected to chemical etching for a given
length of time.

Free surface

Fig. 1 Schematic diagram of an etch pit
inside a detector.

Next V/V,, can be calculated using the formula:
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Alternatively (for a conical pit) [2,3]
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Observation

Using the first method we get the
calibration curve displayed for a particular type
of NTD, namely polyethylene terephthalate
(PET). Here dE/dx values at the free surfaces are
obtained from SRIM [4].
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Fig .2 Calibration curve for PET using
equation (1)
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Energy | Timel[t] Major axis Minor axis
of the of [2xa] [2xDb] Vi IV, Vi /Vy
lons | incident | etching (um) (um) 2xVpxt [From [From
ions (hr) equation (1)] | Equation (3)]
(MeV)
U | RS 7.89:0.06 | 7.5430.07 11.89+07 |
Fe
328
67.37 3.23+0.03 3.12+0.02 3.84 5.16+0.04 5.4+1.7
160
129xe
®Kr
®Ti | 1382 3.99+0.02 3.48+0.02 4.2 5.620.2 6.80.3

lZC . .
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