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Consideration on Diagrams for Estimating X-Ray Output and
Half-Value Layer of Diagnostic X-Ray Machines

Yoshio Onai, Teizo Tomaru, Toraji Irifune and Isao Uchida
Department of Physics, Cancer Institute, Tokyo

Research Cord No.: 203
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Analysing data on various factors such as peak kilovoltage, total filtration, half-value layer, and
output, diagrams for estimating output and half-value layer of constant potential and full-wave
rectified diagnostic x-ray machines were obtained, and were compared with the diagrams published
by the Hospital Physicists’ Association (H.P.A.) in England. The values estimated from these diagrams
were also compared with measured values in the literature. Data obtained here are in better
agreement with the measured values than the data by H.P.A. These diagrams can be also used to

estimate peak kilovoltage from the measured half-value layer and the measured output or the estimated

total filtration.
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Fig. 1 Output values as a function of kV and
total filtration for constant potential generators.
Derived from the data published by Glasser et
al®

bhB. Fo T Glaser HLYOERBIRIhATH
% Taylor ©F — 2 %\ T, BEE HIIOBER
% Fig. l@RT IO EHE 777 RIT T ey
b LTIS0KV % CHME L. = ORI HRERGE &
HWHoBRY, BELZAF 2 —2 & LTRDIE.
Fh# Fig. 2Ry,

1.2. &P X8, McCullough %% X %
HEE 35 HD%, PNE WV RHGE T ENEE 0%
Bidk 0T, NCRP Report No. 339 1/R& h
T B EENOE &2 OB X v Al I X B5H5
M2 VER L, 88 2.5mmAl o L& o H%w
McCullough & OFEfEICHE, MOKRIGRD
EEx oMy, fER Lic Al 2 X 2550 %

A E SR RESMERS0% #65

AR L R E N RN
_ .. Constant potential
2""| i (derived from the data by Glasser ot al.,

1952) -
.

Exposure rate at 100 cm (mR/mis)

BRI

g P : - BE ]

i \;u I
0.1 | S o S | | U O (NS I I
L] 1 2 1 4 5 6 7 8 9 1w 1 12 13 4 15 16
Total filtration (mm A1)

Fig. 2 Qutput versus total filtration for different
kV values of constant potential generators. Der-
ived from the data published by Glasser ¢t al.
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Fig. 3 Output versus total filtratian for different
kVp values of full-wave rectified potential gen-
erators. Derived from NCRP Report 33.%
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Fig. 4 HVL versus total filtration for different
kV values of constant potential generators. De-
rived from the data published by Glasser et al-®
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Fig. 5 HVL versus total filtration for different
kVp values of full-wave rectified potential gen-
crators. Derived from NCRP Report 33.9
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Fig. 6 Output versus HVL for different kV values
of constant potential generators. Derived from
Figs. 2 and 4.
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Fig. 7 Output versus HVL for different kVp values
of full-wave rectified potential generators., Der-
ived from Figs. 3 and 5.
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Fig. 8 Comparison of data showing relationship
between output and kV for constant potential
units with 2.5, and 3,5. mmAl total filtrations
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Fig. 9 Comparison of data showing relationship
between output and HVL for different kV of
constant potential generators
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Fig. 10 Comparison of data showing relationship
between output and total filtration for different
kVp of full-wave rectified potential generators
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Fig. 11 Comparison of data showing relationship
between total filtration and HVL for different
kVp of full-wave rectified potential generators
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Fig. 12 Comparison of data showing relationship
between output and HVL for different kVp of
full-wave rectified potential generators
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