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Fig. 2. Primary X-rays
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Fig. 3. Scattered X-rays from Fe
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Fig. 4. Scattered X-rays from Pb

! —— 160 Wb (106 +1.0AI
S0 Pb EFL cww.w}
T - === 100 (1.0A1)
= b000y
s
g
£ 4000}
=
g
% 2000} o
0 3 AT

0 40 6 W 10 10 40 0
Fhaton encrgy in keV —>

Fig. 5. Scattered X-rays from Concrete
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Fig. 6. Scattered X-rass from Plywood
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Fig. 8. Dose of scattered X-rays plottedagei-
nst tube voltage of primary X-rays, the dose
of which is identical in each experiment.
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Table 1. Dose-rate of the primary X-rays *

tube wvoltage 180 160 100

kVp
1.0Cu | 1.0Cu
filter mm |4 1.0 7| 1.0 1.0A1
Al Al

dose-rate r/min| 0.788 | 0.624 | 1.343

* Air-dose at focus-scatterer distance mea-
sured by means of r-meter.

Table 2 a. Dose of scattered X-rays calcula
ted from energy spectrum
: (arbitrary units)

S kVp
il 180 | 160 | 100
\\-‘
Fe 205 | 137 | 120
Pb 354 304 167
Concrete 132 95 162
Plywood 115 | 6 152 !
Mouse 39 | 2092 518 |

Table 2 b Dose of scattered X-rays (cale-
ulated from Table 1 and 2a, assuming the
dose of primary rays to be identical in each
measurement )

(arbitrary units)

S kVp
180 160 100
scatterer —~—~_ |
Fe 260/ 10| 220 1 0] 89 10
Phb 449/ 1.7/ 387) 1.8 124/ 1.4|

Concrete | 167| 0.6 152 0 7| 120 1.3

| 146{ 0.6 122 0.6 93 1.1
502 7.9| 468 2 1| 386/ 4.3

Plywood

Mouse

AR BWTE=5, 10, 15, 20KeV,::-:-.
tB&, dE=5KeV ! L 7z #5458+ Table
2a, 2b z5R L 7=,

Table 2a 13 Table 1 OLKIECRE L= &
DFIFRETH Y, —RXBOBERE FF-— L
U T LELOR AR % #5E L 72 % 2% Table 2b
THhaH, X Table 2b #FET3 L Fig.8 & 7
%,

Table 2b izoWTHEBEL A2 L, Wik
BUELARC S LT 100kVD ¢ o #ilingz 1 &5
nix 160kVp, 180kVp ckzgkix 2.5, 2.94%,
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#Mx 3.1, 3.6ft, a7 U—1ix 1.3, 1.44%,
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Measurement of the X-ray Spectrum with
Scintillation Spectrometry
(II. Scattered X-rays)

Chikara Takei
Department of Radiology, Nagasaki School of Medicine
(Director: Prof. M. Tamaki)

By means of a scintillation spectrometer described in the report I, the author has
measured the energy spectra of x-rays scattered from the surfaces of lead, iron,
concrete, ‘plywood and mouse which were irradiated with 100, 160, 180 kVp x-rays
from tungsten target. Corrections of the measured distributions have been made as
in the report I and corrected spectra are shown in Figs. 3-7.

The scattered rays from lead consist principally of secondary fluorescent radiatio.
and those from iron, concrete, plywood and mouse are mainly due to Compton effect,
the average energy of x-rays scattered from the surfaces of iron, concrete, plywood
and mouse is about the same as that of primary radiation.

From the obtained spectra the author has calculated the scattered x-rays doses,
which increase as the tube voltage of primary radiation increases. Scattering from
iron is smaller than that from lead or mouse.
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