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Abstract - This paper presents the experimental calibration of LR-115 type II plastic track detectors for monitoring 
environmental radon. Radon in dwellings originates from walls, floors and ceilings and also depends on the construction 
material. The conditions prevailing in India eastern region in the Utter Pradesh with respect to people's life-styles, building 
construction type, topography and meteorological parameters are greatly different. Concentration of Radon measured in 
different houses, SSNTD technique is used for present work  in selected indoor  environments. Detector mounting for three 
months. Detector used in Bare on card mode and Dosimeter. Most of the houses in Faizabad district are houses with typical 
construction their dense population, different geological and environment conditions which provide a wide scope of radon 
studies in this area. The value of the calibration factor was found to be 625tracks cm¯²d¯¹ per WL in the BARE mode. A 
results of measurements of radon concentration in Faizabad (India) are also presented. 
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I. INTRODUCTION 
 
Natural radiation is present throughout the biosphere 
due to radioactive elements and their decay products 
in the earth. The monitoring of indoor radon levels 
has acquired a significant importance all over the 
world from the public health point of view. Radon in 
dwellings originates from walls, floors and ceilings 
and also depends on the construction material. The 
conditions prevailing in India eastern region in the 
Utter Pradesh with respect to people's life-styles, 
building construction type, topography and 
meteorological parameters are greatly different. I 
visited Faizabad district. I found the some specific 
reason of the eastern U.P. (Faizabad district) to 
measure the radon concentration level by using the 
method of LR-115 type II plastic track detector. In 
present investigation concentration of Radon 
measured in different houses, SSNTD technique is 
used for Sample mounted in Faizabad district 
dividing it into five parts east, south, north, west  and 
central region in winter season. Five sample  
mounting in each region five indoor  environment. 
The region name is Military Temple, Guptar ghat, 
Company Gardens , Ghanta ghar, Faizabad Chowk, 
Rekabgunj, Avadh University Faizabad etc. Detector 
mounting for three months. Detector used in Bare on 
card mode and Dosimeter. The sample  exposure in 
this conditions: (a) ventilation rate~ 1 h-1, (b) 
ventilation rate>1 h-1, and(c) closed rooms. Most of 
the houses in Faizabad district are houses with typical 
construction their dense population, different 
geological and environment conditions which provide 
a wide scope of radon studies in this area. 
 
II. EXPERIMENTAL DETAILS 
 
Radon are invisible, odorless, heavy and radioactive 
gases which are  present in dwellings and in the 

environment. LR-115, Type- II plastic track detectors 
commonly known as solid state nuclear track 
detectors (SSNTDs) used to measure the radon 
concentration. The measurements were carried out in 
the field of radon and the detectors were exposed for 
about 30 days. The passive time-integrating method 
of using a solid state nuclear track detector was 
employed for measuring the Potential Alpha Energy 
Concentration (PAEC) of radon daughters in 
Working Level (WL) units. The LR-115 type II track 
detector was used in bare mode. The piece of detector 
film (1 cm x 1 cm) fixed on a thick flat card was 
exposed for a period of 3 months. The tracks 
registered in the detector due to alpha particles .The 
detectors were placed in the room where the 
occupants of the house spent most of their time. The 
detectors were either hung in an interior surface or 
placed on a horizontal surface so that it was exposed 
to room air. To obtain the PAEC of radon daughters 
in WL, it is essential to calibrate the detectors with 
known radon daughter concentrations in a radon 
chamber under conditions almost similar to those 
which prevail in Indian dwellings. The calibration 
experiment was performed under controlled 
conditions and the details of the experiment are given 
elsewhere. The PAEC in WL of radon daughters was 
calculated by using the calibration factor. After the 
exposure, the detectors were brought back to the 
laboratory and chemically etched in 2.5N NaOH 
solution at 60±1°C for 2 hours in a constant 
temperature water bath. The resulting tracks due to 
alpha particles from radon progeny were counted by 
using a research microscope under magnification of 
100 X.The results of these measurements are shown 
in tables. Present the measured radon concentration 
distributions and show that in all five places radon 
concentrations vary appreciably from dwelling to 
dwelling. The radon distributions in the present 
measurements are found to be approximately log-
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normal in Faizabad district (U.P.). Measurements are 
in progress to collect enough data to separate the 
houses with higher concentrations from those houses 

with lower concentrations to find features responsible 
for the difference. 

 

Area Detector code 
Track density rate 
(Tracks cm¯² d¯¹ ) 

PAEC 
(m WL) 

Concentration of 
Radon 

(Bq / m³ ) 

Faizabad Chowk 
area 

 

F1 
F2 
F3 
F4 
F5 

4.51 
4.11 
3.35 
5.21 
4.31 

7.22 
6.58 
5.36 
8.51 
6.90 

66.78 
60.86 
49.58 
78.72 
63.82 

Avadh University 
area 

 
 

F6 
F7 
F8 
F9 

F10 

3.56 
4.20 
3.52 
3.85 
2.89 

5.70 
6.72 
5.63 
6.16 
4.62 

52.72 
62.16 
52.08 
56.98 
42.73 

Ganta Ghar 
Area 

F11 
F12 
F13 
F14 
F15 

5.43 
3.91 
3.29 
3.75 
4.31 

8.69 
6.26 
5.26 
6.00 
6.61 

80.38 
57.90 
48.65 
55.50 
61.14 

Rekabgunj 
area 

 

F16 
F17 
F18 
F19 
F20 

4.92 
5.25 
2.97 
3.84 
3.39 

7.87 
8.40 
4.75 
6.14 
5.42 

72.80 
77.70 
43.94 
56.79 
50.13 

Military Temple 
area 

F21 
F22 
F23 
F24 
F25 

5.51 
4.86 
4..57 
3.41 
3.70 

8.82 
7.78 
7.31 
5.46 
5.92 

81.58 
71.96 
67.62 
50.,50 
54.76 

Table :- Indoor radon levels in Faizabad district 
 
The value of radon progeny (PAEC) in mWL for 
radon progeny was estimated by using the following 
equation 
 
Cp  (m WL ) =  ρ / K. t 
 
Where  ρ  is corrected track density in tracks/cm², t is 
the exposure time and K is the calibration or 
sensitivity factor. The average calibration factor for 
LR-115 type II plastic in the BARE on card mode 
reaches 625 T cm¯² d¯¹  WL. Calibration factor for 
LR-115 radon detectors in BARE on card mode. ( D. 
S. SRIVASTAVA, P. SINGH, N. P. S. RANA, A. H. 
NAQVI, A. AZAM, T. V. RAMACHANDRAN  and 
M. C. SUBBA RAMU Nucl. Geo phys. Vol. 9, No. 5, 
pp. 487-495, 1995, Copyright f 1995 Elsevier Science 
Ltd.) 
 
For  the measurement of radon concentration (in 
Bq/m³) 
 

Cʀ (Bq/m³) = WLconc. x 3700/  Fʀ 
Cʀ (Bq/m³) = PAEC (mWL ) x 3.7 / Fʀ 
 
Where Fʀ is the equilibrium factor for radon having 
the value 0.4 given by 
UNSCEAR [UNSCEAR, 2000]. The radon  levels or 
PAEC values (in mWL) calculated by using the 
equations 
PAEC  (mWL )=  Cʀ x Fʀ / 3.7 
 
Most of the houses in Faizabad district are houses 
with typical construction  their dense population, 
different geological and environment conditions 
which provide a wide scope of radon studies in this 
area. 
 
III. RESULTS AND DISCUSSION 
 
Table 1 gives the PAEC levels of radon daughters in 
WL and track production rate (tracks cm¯² d ¯¹per 
WL) along with the calibration factor (tracks c ¯²¯¹d 
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/WL) for BARE on card mode. It is seen that the 
average calibration factor for LR-115 type II plastic 
in the BARE on card mode reaches 625 T cm¯² d ¯¹ 
per WL. It is seen that the values of calibration factor 
for a LR-115 detector are slightly more than those 
reported by Ramachandran et. al. (1988). This 
difference may be due to use of a different 
manufacturing batch and also due to differences in 
etching conditions. Hence, it is desirable to have 
detectors from each batch calibrated before using 
them for environmental radon measurements. The 
values of radon concentrations in typical ground floor 
rooms of Faizabad city are much less than those 
levels causing concern (150 Bq m¯³). 
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