u

) <

The University of Osaka
Institutional Knowledge Archive

Tl e SOMTRIXIRTRISIC & | 2 EREFEIRE St DR E LU E -
BEXEEICL ZREDI RILEF—IKEMDMKST-

Author(s) | 218, AulfKk; /I, E£M; 2K, L b

HAEZRGHSFSMEE. 1984, 44(8), p. 1091-

Citation 1100

Version Type|VoR

URL https://hdl. handle.net/11094/17585

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



FEFN594FE 8 A25H

1091 —(59)

WA XBEIBRIC R 5 B EH O E B HIE
—HEAXREFEICL 2RED =3 ¥ —KEEOBH—

TR M MR BN R e
BEATEK b EN BK HE WE EE

(FBFN584FE11 A 10H 211
(RBTN584E12 B 21 H AL RS )

Intercomparison Measurements of Ionization Chambers for
Diagnostic X-rays
—An Investigation of the Energy Dependence of Sensitivity by
Using the Monochromatic X-ray Radiations—

Fukai Toyofuku, Keisuke Konishi, Takashi Kuroki and Shigenobu Kanda
Department of Dental Radiology, Kyushu University, Fukuoka

Research Code No. : 203
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Intercomparison measurements were made for three types of Ionex ionization chambers by using the
monochromatic X-ray radiations. A response of charnbers was obtained as a function of photon energy in
the range from 8keV to 75keV. A computer calculation of the response for 0.6 cc chamber was made to
estimate the response for continuous X-ray of different tube voltages, wave forms, target angles, and
total filtrations.

The response curves obtained as a function of effective ernergy of total filtration show that.

1) for given effective energy, the sensitivity is higher for originally harder X-ray.
2) for given total filtration, the sensitivity is higher for originally softer X-ray.
3) the relative response is larger than 98% for the total filtration of 2mmAl when tube voltage is

higher than 50kV.

The effect of the energy dependence of 0.6cc chamber on HVL measurements was also in-
vestigated, and the deviation from theoretical HVL value calculated for a chamber with no energy
dependency was estimated less than 2% for the total filtration of 2 mmAl or more.
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Fig. 1 A schematic diagram of the experimental set-up.
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Fig. 2 Energy spectra of monochromatic X-rays
used in the present experiment.
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Fig. 3 The density distribution of monochromatic
X.rays at the point of FFD=20cm.
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2. Az
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Table 1 Output of monochromatic X-ray radia-
tions used in the present experiment.

Exposure rate

Secondary Ener; Added
Cke\%’

target filter C/(kg.s) mR/min

Se 11.2 == 1.56Xx10-° 3630
Mo 17.5 = 1.34%10° 3110
Sn 25.3 Al 0.5mm  2.77x10°¢ 645
Ba 32.2 Al 0.5mm  5.80x10-7 135
Dy 46.0 Al 0.5mm  5.76x10°7 134
W 59.3 Al 0.5mm 3.6 X107 84
Au 68.8 Al 1.0mm 2.2 X107 51
Pb 5.0 Al 1.0mm 3.5 X107 81
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Table 2 Ionization chambers used in the inter-
comparison measurements. All the chambers
belong to each section of Kyushu University.

ITonization chamber Laboratory
Ionex 2500/3 0.3cc Dept. of Dental Radiol ogy
0.6cc ”
30cc ”
0.6cc(%2) Riﬁiﬁ;];igl Center, UniversiFy
! Dept. of Experimental
0.6cc Radiology

2 EOWBECERBBELEEL, TEH LhE
BTk -T, () RETERME &
O (2) RAEEEEICOWTT .

Table 28 - F\ o BEEERE T 2R,

(1) REERAER O HE EBRE

Table 2Iz7R L= BHEEFED 5 B, Tonex 0.3cc,
0.6cc K U'30cc chamber =2\ ~T @+ H LBl
ExfT -7,

BERERETORE D= 2L ¥ —REEYHE
HET3881E, BotF=31¥-fHch
o CRHEELZ RO EERETLLETH
5, ZhiCiHHZERERRE RLE L T\V20,
LB = 3 ¥ —RIEME O A ER R E B4 4 B
Wiz, Table vk izl oo ik X f7 3 B BE#E (lonex
0.3cc chamber) D= 2 A F —KEMD A — B -
AMETH 5.

C T, HEEE» DEL= R F - ~DER
2175 &, REp=F N ¥ —4keV~28keV Iz
T T 4 BLNACREREERZRL T3, &
WA EOEF=F A F— 12/ L T, ZOF=v

Table 3 The energy dependence of Ionex 0.3cc
chamber.

Generating HVL

o Typical Correction.
]Potl:'.%tlal mmAl

Factor

10 0.038 0.96—1.04 Extreme limits
20 0.110 0.97—1.02 for anyone

30 0.210 0.98—1.01 chamber

40 0.440 1.00

60 1.080 1.03

80 1.440 1.02

100 2.000 1.00
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Fig. 4 The response curves for lonex 0.6cc and 30
cc chambers as a function of photon energy.
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Fig. 5 The response curves for Ionex (.6cc chambers as a function of photon
energy. All of the chambers belong to the following sections of Kyushu

University.

OA: Radiology Center, University Hospital, A : Department of exper-
imental Radiology, @ : Department of Dental Radiology
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Fig. 6 Energy spectrum and kerma spectrum for
tube voltage of 50kV. The response curve of
Tonex (.6cc chamber obtained by the present
experiment is also shown.
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Fig. 7a The response curves of Ionex 0.6cc cham-
ber for continuous X-rays as a function of
effective energy. The response curve for mono-
chromatic X-rays is also shown as a rigid line.
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Fig. 7Tb  The response curves of lonex 0.6cc cham-
ber for continuous X-rays as a function of total
filtration.
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Table 4 Correction factors for Ionex 0.6cc
chamber. Typical value is derived from the
catalogue published by the manufacturer.

Tube Voltage HVL Correction Factor
KV) (mmAD Typical  Calculated

60 1.5 1.005 1.009

75 2.0 1.000 1.000

100 4.0 0.990 0.990
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Al L ECHBEERTR2 %L TtH %5, Table 4
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Fig. 8a The response curves of Ionex 0.6cc cham-
ber for different wave forms as a function of
effective energy.
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Fig. 8b The response curves of Ionex 0.6cc cham-
ber for different wave forms as a function of total
filtration.
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Fig. 9a The response curves of Ionex 0.6cc cham-
ber for different target angles as a function of
effective energy.
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Fig. 9b The response curves of Ionex 0.6c¢ cham-
ber for different target angles as a function of
total filtration.
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