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dose estimation

The general method of measuring the half-value layer (HVL) for X-ray computed tomography (CT)
using square aluminum-sheet filters is inconvenient in that the X-ray tube has to be set to stationary mode.
To avoid this inconvenience, we investigated a new method using copper-pipe filters that cover the ionization
chamber (copper-pipe method). Using this method, the HVL can be measured at the isocenter in the rotation
modes of CT. We examined the accuracy and reproducibility of the copper-pipe method compared with those
of the general method. The effective energy measured using the copper-pipe method correlated well with the
general method (y=1.064x, r=0.987), and its error was 1.81+1.38%. The results indicate that the copper-pipe
method enables accurate measurement of the effective energy of X-ray CT and is a convenient method suited
to all general X-ray equipment as well as all X-ray CT.
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Illustrations and photographs of (a) copper pipe a

absorber and (b) ionization chamber equipped with cop-
per pipe absorber.
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sheet thickness.
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Fig. 9 Scatter ratios for 0.1-mm copper sheet as a function
of X-ray tube voltage.
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Table 1 Measured effective energies for the conversional method and the copper pipe method

Effective energy (keV) Error
< Conventional Cu-pipe method keV (%)
AXIOM Aristos MX/VX 60 30.9 31.6 0.7 2.2
81 34.8 35.0 0.2 0.7
102 38.8 40.6 1.8 4.8
121 42.5 43.7 1.2 2.7
UD150B-10 60 30.3 30.9 0.5 1.7
80 33.8 35.0 1.2 3.6
100 37.9 39.3 1.4 3.8
120 41.3 42.8 1.5 3.6
UD150L-30 80 33.5 34.5 1.0 3.1
90 35.4 35.9 0.5 1.3
100 37.0 38.7 1.7 4.5
INFIX-8000C 60 32.0 32.2 0.2 0.7
80 35.4 35.2 0.2 0.6
100 39.7 39.0 0.7 1.7
120 43.3 43.6 0.2 0.5
Light Speed VCT 80 44.0 44.6 0.5 1.2
100 50.0 49.5 0.5 1.0
120 55.3 54.9 0.4 0.6
140 60.4 59.6 0.8 1.4
Aqullion64 80 35.4 36.1 0.7 2.1
100 40.0 39.9 0.2 0.4
120 44.9 44.8 0.1 0.3
135 48.5 47.8 0.7 1.4
SOMATOM 80 46.0 46.5 0.5 1.1
100 51.7 52.6 0.9 1.7
120 59.0 58.7 0.3 0.6
140 64.3 64.3 0.0 0.0

TEINXEM CHWEECTdHh 572, FD72%, TCAR ER
IMCAR ENEREND L DEIICHIETES L9
272> T&7z 72, AAREFTHITIVI =7 24

LEDFEERTANEY & 2~3 G HET,

ns

Table 2 Measured effective energies for the stationary
mode and the rotation mode of X-ray CT

DT AN DOMEEPOLEY T AN F—2 BB L Tn»
L. AN EFTOBErSHERTETEEB 7V
FIZIFEAEEEIREIZHD, HEFHIAMKZ &I
AT THIE 2 AT ) 720 AMERR 7 1V & 7 5 O HLELHR
EEHEAZETHE SN S, FERT AL F — 13 EBR
BreLhe 77y ba BlicEbE TRIESNEH
ENb. L7z ->7T, Mmet LI Z %% L 721K
RECHIE L CHMRIET 5 2 & THELF O B8 & PER
L CIEREICFER T AN F —%2RDLZENTEXL I &
ERL TV,

ZIT, bUObNIERTANF -2 RO L FiEE
L C Fig. 3 \Z/R 90/ 314 7WIPUE & f 5o 25 L
THIE L 72955 2 5 EFh T AL F—2 HJHT 5
S S A T A ATz, PSRRI S O T,
X CT ZEBEOEKN T A F =D K 60 keV LT T

2011 49 H

KV Rotation  Stationary Difference

(kV) (keV) (keV)

Light Speed VCT 80 41.9 41.0 0.9
100 46.5 45.2 1.3

120 51.6 50.6 1.0

140 56.0 55.8 0.2

Aqullion64 80 34.0 33.5 0.5
100 37.5 39.1 1.6

120 421 41.8 0.3

135 44.9 44.5 0.4

SOMATOM 80 43.7 44.0 0.3
100 49.4 49.2 0.2

120 55.2 54.8 0.3

140 60.4 59.5 0.9

HDHZ LM, A THRIPNAEDEE % 0.6 mm T
ELT, 0.04mm, 0.1 mm, 02mm, 0.3 mm, 0.4 mm,
0.5mm, 0.6 mm & L7z

N T XD RS N iR ES AL Fig. 51237
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KB TEMT LI ENTEDLH, /514 FiED
T —#1%, Fig. 6@ IR T LB T LI EDSTELR
Mol FIT, A T T —Z 1% LT Fig. 6
)~ (IR T EIITRERER=1 L7525 X=0D
EEDOMEERAMEL TRO 3 KRB CTHELT 5 %
EBHELIz S8 TRIPURIC X 2 Bl E I3 E R
JEDS 1 < 72 BAZHEV A L 72 (Fig. 9). £ D720,
Fig. 5 (IR T L DS/ TEHEOIRIGRIIERFE LD
LRELRDY, /31 TEOWEMIHERELD/NS
ez NIz WEDKE, FEHTAIF—1X
Eo=1.064xE . TEOLOIN T E —FK L7 HEi
7Z21E1.81£1.38% T 1), AKLIZ X o THEE L {FER)
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