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Calculation of flux density distribution on irradiation

field of electron accelerator
Ryuichi Tanaka

Division of Pilot Scale Research Station, Takasaki, JAERI
{ Received February 2, 1977 )

The simple equation of flux density distribution in the

irradiation field of an ordinary electron accelerator is a

. function of the physical parameters concerning electron

irradiation. Calculation is based on the mean square scattering
angle dirived from a simple multiple scattering theory, with |
the correction factors of air scattering, beam scanning and
number transmission coefficient. The flux density distribution
was measured by charge absorption in a graphite target set in
the air. For the calculated mean square scattering angles of
0.089 —0,.29, the values of calculation agree with those by
experiment within about 10% except at large scattering angles.,

The method is applicable to dose evaluation of ordinary
electron accelerators and desigh of various irradiators for
radiation chemical reaction. Applicability of the simple
multiple‘scattering theory in calculation of the scatterd flux
density and periodical variation of the flux density of

scanning beam are also described.
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Fig. 1 A geometrical model of electron irradiation.
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Fig. 3 Lateral displacement distribution of infinitely narrow
beam in air.
Table, 1 Electron number transmission coefficients in
titanium and air.

Energy Ti Ti Ti Air Air Air
(Mev) 0.03 mm 0.10 mm 0.17 mm 10 cm 25 cm 40 cm
0.5 0,941 0.750 0.511 0.955 0.871 0.768
1.0 0.983 0,935 0.873 0.987 0.965 0.940
1.5 0.992 0.970 0.943 0.994 0.983 0.972
2,0 0.995 0.982 0.968 0.996 0.290 0.984
2.5 0,997 0.989 0.979 0.998 0.993 0.989
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Fig. 4 Geometry for non-scanning beam irradiation.
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Fig., 5 Geometrical simplification of beam scanning
condition.
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Fig. 6 Projection on x-y plane of scattering from
scanning line AB to pecint P on irradiated plane.

beam window

Fig. 7 Geometry of irradiation for numerical
integration.
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E E, . EE o,n, 2L R H
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2.0 2.07 0.0885 1.00 58 29.2 120
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Fig. 12 The experimental geometry for checking ion
correction.
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Fig. 13 The effect of road resistance and air pressure on
target current.



Target current
( relative value)

JAERI-M 6998

— ‘2 T T T v Frrvr7T T T T
%

@)

35 lor dluminium
e

c

[\F)

o 8f

=

@

O

Q 6t

c

o

2 4l |

E graphite

]

cC

g 2 - \
} .

-8 L i ] [ I I 1 l| i V'l
E qo 5 |

Z

Electron energy (MeV)

Fig. 14 The relation between number backscattering
coefficients of aluminium and graphite, and
electron energy.

{0

O L L 1 1

0 20 40 60 80

Atomic number of target

Fig. 15 The relation between target current and
atomic number. @ O 2MeV, A A 1.5MeV,
B0 IMev.
uncorrected
—————— corrected by considering the
- backscattering effect

-21—



JAERI-M 6998

-40 -20 . o) 20 40

L 0.6 1.5 MeV

¢ (x,0)(LA/cm?)

X (cm)

Fig. 16 Comparison of the experimental result with calculated
result of ¢(x,0).
experimental result
~ = ——- calculated result {($,(x,0))
{(irradiated condition refers tec Table 2)
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