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Fundamental Examination of Energy Distribution on the External
Beta Radiation by Radiophosphorus P

By

Hiroshi Isobe
Department of Radiology, Faculty of Medicine, Tohoku University

The spectral energy distribution for a large number of beta-ray emitters has been

measured by means of magnetic beta-ray spectrometers.

External beta irradition method with radiophosphorus %P has been adequately inves-

tigated by means of various measuring methods. 8-ray scintillation spectrometer method

was used to this work, and measured the shape of *¥P beta spectrum.

The shape of this spectrum was deformed its original form. By using an air absorber,

the measurements were made in air tank.

®P Q-ray source and B-ray detector were set in this tank. Air pressure in this tank

was varied from 20 mmHg to 4.5x103mmHg by using a vacuum pump and an air comp-

ressor.

From the result it was found that the distribution of B-spectra of P is closed to

Fermi theoretical curve for its thin absorber (within about 0.2 mg/cm?) and observed the

systematic deformation. (Fig 11)
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Fig. 1 Typical energy distribution in g-spectra.

M energy Ej; ikifi /A energy Eo i
12Y3TH B9,

PP (EEETAYA, Folli+3 g0
energy fid k&A1 T, Fig 2 ofucilllEs h
%. B, Jzk energy Eo=1.71 Mev 1283 by,
F# energy E 5 =0.69 Mev B35 peak %
Y LUTFWA ¥ 5. 2u3131® Fermi o) B350z
Hu 7z 2 HiFspectrum DIk 7= LT 5.

Fizg. 2. Energy distripution of**P g-spectrum

1095

2D ¥P BRREN B E v B REF23 Wi
R 2 FE LA, a7z 2 Bk e spectrum 1z
LT Mz onTEdbI v I h T2
W, 2@ energy spectrum AEBERIBERT M,
MIEEEfE Lz 3 & scintillation spectrometer J&
UBAUARDE S mg/em? {5 % MR 12 REEE R ¢
b ¢ B%EE P EEM A L.

II. =EFE

BILE D 5 D JEH mglem? RFRR (LS T
B, LadeEnyE e L T3 RIEEURE
B 5. KT TIIREE E L TRR AV,
EDWEEI LE SR iR E 2 AR LS @OEA %
A 80cm DA T H HV A ZEH R,  Yzomm DB
BET B M & detector RHDFEEE X TN B L S
it L7z, Z2&7%eKBEAa%o Qi energy 4
fiz @ ##H scintillation detector % HrHiE 7 (#
JH U THIEE L 7=,

air tank
ﬁ;;;may -.____ . hetaray
source detector
i
—|L \||
e linear
[ regulator anp
pulse height

][ analyzer

yacuum air
pump compressor

rate mete

I
|
electronic
recarder

Fig. 3. Block dingram of measuring circuit
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a --- about 2 mg/cm?

¢ ---about 300 mg/cm?

e -.- about 558 mg/cm?®

Fig. 6. Fig. 7. **P p-rayspectra absorbed by
paraffin wax

d ---about 420 mg/cm?
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Fig. 8. **P pg-ray spectra absorbed by air in
the air tank

a --- 180 pglem?
¢ 210 pglem?

b -+ 190 pgfem?

d .- 225 pglem?®

Fig. 9. #*P g-ray spectra absorbed by air in the
air tank
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Fig. 10, Shape of **P g-ray spectra absorbed by
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Fig. 11. Multidemensional shape of P g-spectra
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