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Abstract Radiation is used for various purposes such as cancer therapy, research of industrial and drugs. However, in
case of radiation accidents such as terrorism, collapsing nuclear plant by natural disasters like Fukushima in 2011, very
high radiation does expose to human and could lead to death, For this reason, many people are concerning about radia-
tion exposures, Therefore, assessment and research of retrospective radiation dose to human by various path is an neces-
sary task to be continuously developed. Radiation exposure for workers in radiation fields can be generally measured us-
ing a personal exposure dosimeter such as TLD, OSLD, However, general people can't be measured radiation doses when
they are exposed to radiation. And even if radiation fields workers, when they do not in possession personal dosimeter,
they also cant be measured exposure dose immediately, In this study, we conduct retrospective research on re-
construction of dose after exposure by using smart chip card of personal items through Optically Stimulated Luminescence
(OSL). The OSL signal of smart chip card shows linear response from 0,06 Gy to 15 Gy and results of fading rate 45 %,
48% for 24 and 48 hours due to the natural emission of radiation in sample, respectively, The minimum detectable limit
(MDD) was 0.38 mGy. This values are expected to use as correction values for reconstruction of exposure dose,
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(Table 1, 2)[2].

Table 1, Symptoms of exposure dose in clinical field

Does (mSv) symptom of clinical
250 ~ 1,000 Leukocyte reduce (500 mSv)
3,000 ~ 6,000 Sterility (testis)

2,500 ~ 6,000 Sterility (ovary)

Table 2, Radiation exposure in living, Exposure to radiation
absorbed by the human body is not higher than exposure to
artificial radiation, For this reason, the radiation dose used for
diagnosis and treatment is excluded from the does calculated,

Radiation exposure in living Exposure dose (mSv)

X-ray exam (Chest) 0.05 - 0.1
Computed Tomography (Brain) 1-2
Computed Tomography (Chest) 5-10

Computed Tomography (Abdomen) 5-7
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Fig. 1. Schematic of TL and OSL mechanism,
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Fig. 2, Smart chip card used in public, (a) Smart chip cards
are embedded in mobile phone, credit card, etc. in public,
It has some characteristics that easy to extract in case of
radiation accident to measurement radiation dose and simple
preparation process to experiment. (b) The uv epoxy resin of
back side of smart chip cards reacts to radiation dose and
light, Thus it can be used to measurement of radiation dose
and reconstruction of radiation,
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Fig. 3. Radiation dose measurements reader (Risoe
TL/OSL-DA-20 TL/ OSL). After irradiation, the dose
of radiation to sample are measured by this reader
using built-in blue light source,
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Fig. 4. The result of normalization of samples back-ground
dose, It shows only 1% error between the samples and it will
not affect the test results even if several samples of the same
kind are used,
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Fig. 5. The result of response of smart chip card after irradiation for 40 s and 160 s to measurement radiation dose by using
blue light, (@) and (b) are show the results of data obtained by stimulating blue light for 40 s and 160 s after irradiate to smart
chip card for 1 Gy, 2 Gy, and 5 Gy dose, respectively, Both graphs are consists of 250 data points, In other words, one dose
response point per 0,16 and 0,64 s for 40 s and 160 s stimulating time, respectively, The figure shows that decreases as an
exponential function as a whole, The longer light time to excite electrons in traps induces the emission of the radiation amount
signal continues, the less the cumulative dose remaining in the sample, Figure (c) shows the results of 0 to 6s and 34 to
40 s (figure (a), for 40 s blue light stimulation), O to 24 s and 134 to 160 s (figure (o), for 160 s blue light stimulation), respectively,
The linearity of each dose (0.06 - 15 Gy) interval is shown. and linearity of the radiation reactivity of the samples used in this
study was verified,
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Fig. 6, The results of recycling of smart chip card, After
irradiation, the absorbed dose in the sample was repeatedly
measured by OSL measurement, Absorbed dose measurements
by OSL show a constant response to radiation, regardiess of
repeated use, However, the difference in initial doses is shown
when the radiation is re-irradiated., This indicates that the
accumulation of the dose in the sample during OSL measurement
of 40s, which is relatively short in reading time, is shown,
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Fig. 7. The result of the decay rate (fading). The decay rate
shows 44 %, 45 %, 48 % after one hour, 24 hours, 48 hours
since irradiation, respectively, After the initial irradiation, it shows
a somewhat higher decay rate, but it is presumed that there
will be little change thereafter for a long time.
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