Characterization and validation of a commercial plastic
scintillation detector prototype: Exradin W1 Scintillator
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OBJECTIVE

The purpose of this work is to test a commercial plastic scintillation
detector (Exradin W1 Scintillator) prototype made by Standard
Imaging. The Exradin W1 Scintillator performance is compared with
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common clinical dosimeters. We verified the overall accuracy, | Field size (cm) lon chamber CC04 | Diode TN60008 Exradin W1
precision and the capacity to resolve the scintillation signal from the 3 0.83 0.83 0.85
contaminating Cerenkov light. 4 0.86 0.86 0.88
9) 0.89 0.89 0.91
MATERIALS AND METHODS 10 1.00 1.00 1.00
The sensitive volume of the Exradin W1 Scintillator is 15 1.06 1.06 1.06
approximately 1 mm diameter by 3 mm long (0.0024 cm?), and the 20 110 111 110

optical output Is guided to a photodiode, by a clear optical fiber.
The subtraction of the Cerenkov light from the Exradin W1
measurements has been made by using the spectral discrimination

Table 1- Output factors by an ion chamber CC04, a diode TN60008 and the

PSD prototype for a 6 MV photon beam.

method?. The detector was first tested by varying the dose in the Fleld s:sze (cm) on ch%rgger Al2 Exr?)dgl;g L
same experimental conditions. The second test consisted to 10 1:00 1:00
change the dose rate by changing the distance between the 15 0.98 098
source and the detector. The Exradin W1 measurements have 20 0.96 0.96
been compared to an Exradin A12 ion chamber. Then, output 25 0.93 0.93

factors have been measured for photon and electron beams and
compared to the ion chamber and a PTW TN 60008 diode. The 18 MeV electron beam
measurements were made in a liquid water phantom for photon '

beams and in a solid water phantom for electron beams. Depth | o R_ESULTS
dose curves for a 6MV and 23MV photon beams, 10 by 10 cm?, Exradin W1 Scintillator precision was excellent, and the measured

were measured and compared to a CC04 ion chamber. The tissue- | Standard deviation was typically below 0.4%. The detector

maximum ratio (TMR) for a 6 MV photon beam, 10 by10 cm?, was response was linear from doses between 0.4 Gy and 10 Gy.
measured and compared to an A12 ion chamber. The last test Changes in the instantaneous dose rate of up to 100% did not

consisted of measuring a dose profile, 10 cm field size at 10 cm of gffect. the rea_di_ngs. lewe_linearity with dose rate Is exceller_wt, the
depth, using two detector orientations. The crossline orientation linearity coefficient (R®) is 0.99 for the response of Exradin W1

was tested to evaluate the validity of the spectral discrimination compared with ion champer response. Tal?lg 1 ShQWS a good
method. The profile was compared to a CC04 ion chamber and a agreement between Exradin W1 and other clinical dosimeters. The

Table 2- Output factors by an ion chamber A12, and the PSD prototype for a

TN 60008 diode. average diff_erence bgtween Exradin W1 and. ion chambe_r s 0.01%.
The same difference is seen between Exradin W1 and diode. Table
1.2t AExradin W1 - BMV 2 shows a better agreement between small ion chamber and

—CCO4 - MV Exradin W1 for electron beam output factors. There is no significant
_ difference between the output factor measured with the Exradin W1
¢*Exradin W1 - 23MV

" and A12 ion chamber. TMR and depth dose (Fig. 1) showed
i T, —CC04 - 23MV differences of less than 0.2 % between Exradin W1 and ionization
v, chamber. Fig. 2 shows a sample profile 10 cm of field size at 10cm
of depth (scan in the crossline direction and two Exradin W1
A orientations). Excellent agreement is seen between the Exradin W1
and the miniature ionization chamber (CC04). When the detector
orientation is crossline, there is a high variation of Cerenkov light.
Nevertheless, the symmetry of the measured profiles proves the

effectiveness of the spectral discrimination method.
CONCLUSIONS

Good concordance In different tests listed above between Exradin
W1 Scintillator and different dosimeter validated the value acquired
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Fig.1 — Depth dose of a 10 by 10cm? field for 6 and 23 MV by a ion chamber
CCO04 and the Exradin W1 .

1.2 _ _ by Exradin W1 as part of test QA. Besides, the symmetry of profile in
~Exradin W1 crossline a situation of strong variation of Cerenkov light validates the method
~1.0 :Exrad'” W1 inline of subtraction of Cerenkov light. Also, a linear dependency between
° _$§§3008 the dose rate and the value acquired by the Exradin W1 was shown.
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0 2 4 0 8 Fig.3 — Picture of Exradin W1 Scintillator
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chamber CC04, a diode TN60008 and the Exradin W1 in two for the correction of the Cerenkov light effect in plastic scintillation detectors: A
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