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A Method of Estimation for Neutron average energy and Dose
equivalent by using lodine activation detector

(Application to neutron field produced by medical Linac.)
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A simple method is developed for the evaluation of fluence-to-dose-equivalent conversion factor
corresponding to a certain neutron spectrum. An average neutron energy can also be evaluated with
the conversion factor and from ICRP response curve (ICRP 21).

A ratio of a detector response in 8’7 ¢ Bonner sphere to that in 5/ ¢ Bonner sphere was used
as a parameter in the method. In this paper, the detector response is that of an iodine activation
detector to thermal neutrons in a Bonner sphere.

The conversion factors in ICRP 21 were related to the parameter by using available data of

efficiencies of Bonner spheres (ICRU 13, etc.). A conversion factor was evaluated from this rela-



784-—(54)

tion and from a measured value of the parameter.

AAESRM AT SHE H42% Ee s

The values of neutron dose equivalent were obtained from our measurements on fluence by

means of iodine activation method in the mazes of two medical Linac treatment rooms.

Validity of the method was proved by comparing the above values of dose equivalent with the

values measured by a remcounter at the same locations.
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Table 1 The comparison between the values
measured by a Neutron dose rate meter
2202D and by the iodine activation method.

. y;sltl;‘?ar.lte ! Todine activation method :
EL | | S =
No. | 5505h | (DEDw | (DE)eys | (DEDig:
| (mrem/h) [ (mrem/h) | (mrem/h) | (mrem/h)
1| 38 | 2.2 1.8 | 4.0
2 | 40| 28 2.6 | 5.2 |
3 | 6.0 | 2.9 3.1 6.0 |
4 | 10.2 | 4.5 5.6 10.1
5 | 229 | 98 | 109 | 20.7
6 | 46.0 | 14.6 | 31.3 45.9
7| 186 | 2.6 | 167 190
8| 308 | 415 | 278 | 320
9 | 25 2.8 | 1.0 | 3.8 |
10 4.7 39 | 2.9 | 6.8 |
11 7.2 81 | 3.0 | 11.1
12 124 | 109 | 6.3 | 17.2 |
13 | 274 | 162 | 13.1 | 29.3 |
14 | 583 | 265 | 346 |  6l.1 |

(DE), : Dose equivalent by thermal neutrons,

(DE).;; : Dose equivalent by epi-cadmium
neutrons.

‘CDE)tnt=(D]3)th+(DE)epi

07 CTHE L o fREYE(EA Table 145 2 #§
W, avRBSHEE LD 3. 2. 21X B K
TR L 7 [f— o> $RiE 4 5(E % Table 1 &
3~5flicTd. FrlZoMGgy Fig. 2 R
3. Frh, data No. I~8IXHFLMR-15(14MV)
%, 9~14i3=% ML-MIB = cH5
hifETh . fos, Table 1 ik Fl= %
NF = DRIE X i D13 No. TOEA B (L fE T
HHBkeV ThHote. i, ZHIMEBORNE LA
Fig. 3iz/Rd. M AL % LMR-15 (= ©
»Y, Bix=% ML-MIB {ffE ch5b. AD
FHREB 3B S 30cm 7K CrRd:T-EERCN 5K A
Shicilnthh, KEH2n 2 clHOsED
F7 =&l Tuwb, data No. 1 B3~ 813,
COF7—%£BE LTKELOm o cllE
L7c. data No. 2 3H ¥ FERO KA IE X h
fETHY, WEMIKELSm T, Anr7-—
READORBTRE S hic. BORHRMLK L
2m L EDE 7 P EBBERE= v 2 ) — FBE L
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10°

TODINE ACTIVATION METHOD (mrem/h}

1 10 10% 10°
NEUTRON DOSE RATE METER (mrem/h)

Fig. 2 Comparative plot of the values measured
by a Neutron dose rate meter 2202D and by the
iodine activation method. Solid line: Ideal curve
in the case that the values measured by both
methods coincide with each other. Dotted lines:
Showing relative deviation of +10% to the ideal
curve.

O—®: Showing a sensitivity correction to the

value measured by the Neutron dose rate meter

2202D (O: before the correction, @: after the
correction).
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Fig. 3 Room layouts and measurement locations. The shaded parts
in room A are neutron shielding panel and doors with a thickness
of 30cm water. The shaded part in room B is concrete wall, which
is built from the ceiling up to a height of 2 m over the floor.
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3.3 EAlzRLF—{E

% LMR-15 Linac %\, 14MV X4
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3.2. 2w BY(E) OWELFALTHS. E
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0.765CdH b, Fig. 1, HiffBicR LB 5,
FRERCRT BHETFOFIG=F 1 —12,
TEA 1 T493keV, 2 T402keV L ERHEh 5.

J
!
!
|

2

Fig. 4 Arrangement of shields in the Linac head

and locations (1 and 2) for neutron energy mea-

surement. WHA: Tungsten heavy alloy, Pb:
Lead.

4. & =
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Fig. 5 Correction factor versus neutron energy for a Neutron dose rate meter

2202D,

Correction factor=(Standard sensitivity)/(Sensitivity). The unit of sensitivity
is cps/mrem/h and standard sensitivity is 3.3 cps/mrem/h.
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