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Fig. 1 Specific location used to measure uniformity with 10
cmx10 cm field size
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Fig. 3 EPID response as a function of monitor units ranging

from 5 MU to 500 MU
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Table 1 Relative error of the fitted values relative to test values

MU 5 10 20 30 40 50 60 70
Relative error/%  0.55 0.92 0.24 0.75 0.34 0.37 0.39 0.29
MU 80 90 100 200 300 400 500 -
Relative error/%  0.35 0.33 0.075 0.32 0.024 0.14 0.051 -

Table 2 Comparison a single 60 MU exposure to a series of lower dose exposures with equivalent MU

Monitor units per exposures 60 30 20 15 10 5
Number of exposures 1 3 4 6 12

Total response 1167001 1166546 1163670 1156854 1154124 1139238
Deficit from single exposure/%  — 0.04 0.29 0.87 1.11 2.38

Table 3 The enhancement of 15 cm % 15 cm field reading after pre-irradiation 6cmx6cm field

MUgy MU 5.5 Pre-irradiation None pre-irradiation %

10 5 98503 97246 1.29
25 5 98761 97246 1.56
50 5 99278 97246 2.09
100 5 99893 97246 2.72
25 10 201347 199206 1.07
50 10 202817 199206 1.81
200 10 204783 199206 2.82
100 10 203429 199206 2.12
100 20 406706 403037 0.91
25 25 511844 509238 0.51
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Fig. 4 EPID scatter factors for square fields ranging from
S5cmx5 cm to 15 cmx15 cm
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Fig. 5 Off-axis relative dose response at 10 cm>10 cm field
size
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Table 4 Detector response at different points relative to their central position O

Position O A B C

D E F G H

Relative to O 0.999 0.997 0.989 0.985

0.956 0.958 0.962 0.959 0.961

Table 5 Comparison pixel variation in different electronic capacity and integration time

Electronic Integration time/ms

capacity/PF 40 30 160 320 640 1280 2560

0.25 65535 - - - - - -

0.5 49230 65292 65486 65535 - - -

1 25250 47395 65398 65535 - - -

2 11427 22792 45099 64392 64293 - -

4 5769 11436 22801 45255 45236 - -

8 2673 5350 10575 21138 29398 29382 29283
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Study on dose-response characteristics with amorphous silicon electronic portal imaging device

SUN Yanze MIAOLi YIN Xujun TAN Youheng WEN Wanxin
(School of Radiation Medicine and protection, Medical College of Soochow University, Jiangsu Provincial Key Laboratory of
Radiation Medicine and Protection , Suzhou 215123, China )

ABSTRACT The object of this study is to investigate the dose-response characteristics of an amorphous silicon

electronic portal imaging device (a-Si EPID). An in-housing developed DVS(Dosimetric verifying system) software

was used to analysis the portal image captured in different conditions, and the relationship of pixel value with dose,

field size, dose rate, readout signal variation in different binning mode, gain mode and integration time setting was

investigated. The EPID showed an excellent temporal stability on short time .Ghosting effects could increase the

sensitivity of the EPID and became more pronounced with decrement of time intervals between two exposures as well

as with increment of dose though the EPID response is linear with dose. However, it will be ideal for dosimetry

application if some corrections for scatter could be made.

KEYWORDS Electronic portal imaging device, A-Si EPID, Dose-response characteristics

CLC TLS814, R144.
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