A ABEEFIXRIR AR Z AL
2 ETRRIE T DXFRAEICH T D EFFHFE

Basic characteristics of a general-purpose semiconductor detector for diagnostic X-ray
measurements
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[Summary]

In this study, we aimed to evaluate the accuracy of a general-purpose semiconductor detector (Unfors Raysafe Xi,
Unfors Raysafe AB) in the X-ray measurements of diagnostic areas and compared its accuracy with an ionization chamber
dosimeter. We investigated energy, dose, dose-rate, directional responses, and reproducibility of the Unfors Raysafe Xi.
Its relative error regarding energy, dose, and dose-rate responses was within 5% of the maximum. Reproducibility of the
Unfors Raysafe Xi was better than that of the ionization chamber dosimeter, and the direction dependence was within
-2% of the measured value from the 0° to +20° direction. We concluded that Unfors Raysafe Xi is a viable and highly
accurate dosimeter that can be used for X-ray measurements of diagnostic areas.
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Fig.1 (a) Fig.1 (o)
Fig.1 Overview of the Raysafe Xi.
(a) Raysafe Xi Base Unit  (b) R/F detector
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Fig.2 Geometrical set-up for the characteristics
evaluation.
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AREEETO FREIRG 2 17 - 72, R/F low TIREEE
60kV, HEGHFE 100msec—3E & L, i % 10, 20,
32, 40, 50, 63mA L3 ¥, KEBERIHCT
R/F low £V 7 7 v v AfETO IR 217 - 72,
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2-2 L R OBMEENEE T, FEEE 60~120kV
3 T20kV T LT LS TIOMEHIIL, 2 200
EEEE Y 2k 7z, R/F high TRAFER 200mA,
TEEHER] 100msec, R/F low TIXEEH 10mA, K
YHRFER 100msec—E & L 12,
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FCD120cm, MH#HE TOMGE 3 X 3em® (i
HEDOK & &) DFMT, HlECEEI AT 2 M
EERO L L, il - o LT 2R EFR0~350" %
T10 22L& #FHI L 72, R/F high (2BIL T35
B 80KV, &I 200mA, MR 100msec, R/F
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M 100msec—5& t LIREf %17 - 7¢.

3. & R

3-1. EMTRILF—DHEIE
BEBREIZB T IR A VvF =1L, 60, 80, 100,
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7c.

Table 1 The relative ratio of the dose of
the Raysafe Xi (R/F high and R/F
low) for the reference dosimeter
at each effective energy

Relative ratio

Effective energy (keV) R/F high R/F low

30.0 1.009  1.008

335 1.009  1.009

36.7 1.008  1.006

39.2 1.005  1.003
3-3. #RERE

B 80kV (33.5keV) 24517 5 fiEIFEDM R
% Fig.3 /R 7. M (RGHRERHD) OZMbix L TR/F
BIERE ) 7 7 v v AR EERE SR T O
7o MXESEIX R/F high T - 1.3~2.7%, R/F low
T —1.2~4.0%Th- 1.
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Fig.3 Correlation between the Raysafe Xi (R/F
high and R/F low) and reference dosimeter
at dose (irradiation time).
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BENTANVE—I2B ) 2 MERIFEOH R %
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Fig.4 Correlation between the the Raysafe Xi
(R/F high and R/F low) and reference
dosimeter at dose (dose-rate).
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Table 2 Coefficient of variation of the
Raysafe Xi (R/F high and R/F low)
(a) R/F high, (b) R/F low
Dosimeter Mode  Effective energy (keV)
30.0 33.5 36.7 39.2
Reference 0.009 0.003 0.003 0.002
R/F high 0.003 0.002 0.003 0.001

Table 2 (a)

Dosimeter Mode Effective energy (keV)
30.0 33.5 36.7 392

Reference 0.066 0.049 0.063 0.064
R/F low 0.026 0.039 0.030 0.036

Table 2 (b)
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Fig.5 Direction response of the Raysafe Xi.
(a) Axial (b) Radial
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