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Abstract

High energy ionizing radiation leaves stable radicals to certain organic materials, such as
alanine and tartrate. Electron paramagnetic resonance (EPR) spectroscopy is a powerful tool
for theidentification and quantification of these radiation-induced radicals. An EPR method has
been applied to study the radical characteristics of L-alanine after gamma radiation dose in
the range of "mGy to 60 kGy. The free radicals induced by gamma radiationwere fairly
stable, and EPR intensity, radical concentration, was proportional to the absorbed dose up to
60 kGy. From the results of our EPR measurements, it can be concluded that an alanine/EPR
method is a useful technique for gamma radiation dosimetry from very low to high dose

range.
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Fig. 1. Area and height from EPR spectra (A : Area, B : height)
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Fig. 2. EPR spectra of alanine detectors irradiated with typical single—fraction doses (0.5, 5.0,
10, 20 and 60 kGy).
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Fig. 3. The cailbration curve of irradiated L-Alanine
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Fig. 3. EPR intensity change of irradiated L-Alanine.



Parameters value
Number of scans 2
Receiver Gain 7.10x10°
Mod. Frequency 100kHz
Mod. Amplitude 1.00G
Sweep width 200.00G
Microwave frequency 9.665 GHz
Microwave power 2.012mW

Table 1. Parameters for the measurement of EPR spectrum



Replicate
' Target dos (Gy)
dosimetry
5.0 10 20 50
1 5.04 12.50 19.74 49.56
2 4.50 9.54 21.66 50.58
3 5.01 9.45 19.40 49.81
4 4.56 9.80 20.85 51.15
5 5.79 9.37 20.62 52.12
6 5.79 12.59 20.37 51.36
7 5.01 10.53 20.31 49,51
8 5.40 8.98 20.89 50.05
9 4.85 9.79 20.99 50.76
Mean 5.04 10.28 20.54 50.67
RSD(%) 7.9 13.1 3.3 1.7

Table.2. EPR signal of test dosimeters irradiated and measured
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