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Detection of Bremsstrahlung of Radioisotope
Beta Radiations by Scanning.

By
Kenji Takeshita and Shigeki Momii
Department of Radiology, Faculty of Medicine,

Kyushu University, Fukuoka
(Director: Prof. H. Irie)

Radioisotope scanning for Bremsstrahlung is generally difficult in the usual scintillation-
counting apparatus. Using 32P sources of 4 mm in diameter, the limit of detection in the
scintigram was studied.

Leaving the filter in front of the counter, 500 xC could be detected in the scintigram
for the source at the depth of 8 cm, and 100 xC was scarecely detectable at the depth of
4cm using the 17 ¢x1” Nal crystal and the cylindrical collimator. But 2.4 xC could be
detected at 4cm depth using the 2"/ ¢x2 " Nal crystal, with the semi-cylindrical cone and
the background eraser.

We tried the cross scanning using an slit type collimator, the 17/ px1’" Nal crystal
and the usual scanning unit. Observed scintigrams were better than the normal ones
using the cylindrical hole. 25 uC was detectable at the depth of 4cm in this method. This
cross scanning method needs troublesome handlings but should be investigated for the
detection of the secondary effect of radioisotope such as Bremsstrahlung.
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Fig. 1 Arrangement of detecting the %P point
source in the water phantom. ““O’’: Point
source in air, “R *’: Source on the water
surface (x=0), x: Depth in cm, under the
water surface.
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Fig. 2 Counts per min. in arrangement as sho-
wn in Fig. 1 (**P 2004C). “0’’: Internal
Bremsstrahlen, Bremsstrahlen and the secon-
dary electrons from the detecting appa-
ratus. “R”: ““ O components plus Exter-
nal Bremsstrahlen and the backscattered
beta particles.
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Fig. 3 Energy spectra recorded by (a) the
Plastic scintillator and (b) the Nal (TI)
erystal. (a): Direct beta particles from *P,
(b): Bremsstrahlen of **P in phantom.
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Fig. 4 Collimators for the radioisotope scan-
ning. (a): Cylindrical hole, (b): Slit type,
(c): Semi-cylindrical cone.

(al) b} (c) " ) i .
Fig. 6 Comparison of scintigrams between the

normal scanning (cylindrical hole) and the
cross scanning (slit type) at the depth of
4 cm in phantom. (a): 100uC of **P (Count-
ing selection 1/16), (b): 50 wC (1/8), (c): 25
4C (1/2).

Fig. 5 Cross scanning method. (a): Normal
scanning (lateral), (b): Longitudinal scan-
ning, (¢): Cross scanning due to 90° rotation

of both the phantom and the recording

paper.
£ YO scanning THLNHO & T Z Fig. 7 Scanning limit of Bremsstrahlen of P,
L Fig. 6 (a), (b), (e) l2;:x L 7=. (a) ix %P using 2"¢32” Nal crystal, semi-cylindrical
1004C, (B) 1250 xC, (¢) 1% 25 #C @ Liki cone and background eraser. (a): 9.5 uC,

‘ (b): 2.4 uC.
124 %% ¢ scanning speed X v Fhd 2

mmy/sec, count selection 1% FiL Zh Yis, s, ZERFL % 40 B0, ATAAEEGESEL 0 B

2 CHhDH. WiEO scanning Tl 100 p#C 3 L scinti-scanner, 2’ ¢x2” Nal (T1) T colli-

PSR D23, cross scanning 12 X i mator % Fig. 4 ®(c) Mif ¥ semi cylindrical

25 uC F CREED EARZFED b=, cone type ® collimator # Ji \» T scintigram
5 5 : Bremsstrahlen ¢ scanning 12 3\) # VERl L 7.

— 63 —




312

Fig. 712287 R, 754 background % [\~
IRAECE B N RIE T, (@) 28 9.5 uC, (b)
B 2.4puC T, BTFDEIASZOEE OBHN
fRE: Bbh 3.
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