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Table 1. Absorbed dose distribution in the ICRU sphere located in a broad parallel beam of 300 keV
neutrons(normalized to the unit fluence) [units:107!® Gy-cm?]

Angular sectors(degree)

Mean depth
(cm) 0~10 10~20 20~30 30~40 40~50 50~60 60~70 70~80 80~90 90~180
022 144(5)§ 145(6) 156(6) 144(5) 157(6) 160(5) 158(5) 148(6) 127(5)  9(1)
.052 139(8) 144(4) 159(5) 152(5) 152(2) 159(5) 148(6) 140(5) 110(&)  8(1)
.082 147(6) 153(5) 138(5) 149(5) 156(4) 155(5) 158(6) 143(4) 95(4)  7(1)
112 143(7)  146(5) 152(6) 153(5) 156(5) 153(6) 149(5) 133(4)  89(4)  6(0)
.261 152(2) 155(2) 151(2) 154(2) 149(2) 143(2) 133(2) 112(2)  69(1)  5(0)
.533 157(2)  154(2) 150(2) 147(2) 140(2) 128(1) 110(1)  82(1)  45(1)  4(0)
.992 144(1) 1411 137(1)  130(1) 119¢1) 103(1)  82(1) -56(1)  30(1)  4(0)
1. 654 120(1) 1190  116(1) 106(1)  92(1)  75(1)  56(1)  39(1)  21(0)  4(0)
2.315 101(1)  1011)  92(1)  85(1)  73(1)  60(1)  44(1)  301)  17(0)  4(0)
2.977 85(2)  83(1) 741  70(1)  59(1)  47(1) 341  23()  14(0)  4(0)
3.638 70(2)  68(1)  64(1)  57(1)  48(1)  38(1)  20(1) 20000 13(0)  4(0)
4.683 55(1)  54(1)  50(1)  45(1)  38(0) 32000  24(0)  18(0)  12(0)  4(0)
6.565 36(1)  37(D 341 30(0) 27(0)  22¢0)  18(0)  14(0)  11(0)  5(0)
9.120 24 20 21 20Q) 180y 150 14(0) 11(0)  10(0)  5(0)
11.825 142 1O 120 4@ 13 90 10(1) 9 &1 6(0)

§ Values in parentheses are the standard deviations.

Table 2. Dose equivalent distribution in the ICRU sphere located in a broad parallel beam of 300 keV
neutrons(normalized to the unit fluence) [units:107!? Sv-cm?]

Angular sectors(degree)

Mean depth
(cm) 0~10 10~20 ~20~30 30~40 40~50 50~60 60~70 70~80 80~90 90~180
.022 183(7) § 188(7)  202(7) 189(6) 205(8) 208(6) <c06(6) 194(8) 167(7) 9(1)
. 052 180(10) 185(6) 205(7) 197(6) 198(6) 2)5(7) 194(7) 184(7) 144(6) 8(1)
. 082 188(8) 196(6) 178(6) 194(7) 202(6) 201(7) 206(8) 187(6) 123(6) 8(1)
.112 183(8) 188(7) 195(8) 197(6) 204(7) 199(7) 195(7) 173(5) 114(6) 6(1)
.261 195(3)  197(3) 194(2) 197(2) 192(2) 184(2) 171(2) 144(2) 87(1) 5(0)
.533 197(3) 196(2) 190(2) 186(2) 177(2) 162(2). 139(2) 104(2)  55(1) 3(0)
.992 179(2)  174(1)  169(1)  161(1) 147(1) 126(1)  99(D) 67(1) 341y  3(0)
1.654 143(2)  142(1) 137(1) 125(1) 107(D) 87(1) 64(1) 42(1) 21(0) 2(0)
2.315 114(2) 114(1) 102(1)  94(1)  81(D 64(1)  46(1) 29(1) 15(0) 2(0
2.977 90(2) 8r(1) 771y  72(D 60(1)  45(1) 31(D 191 10(0) 1€0)
3.638 68(1) 66(1)  61(1) 53(1)  44(1)  33(D) 23(1) 15(0) 9(0) 1(0)
4.683 45(1) 44(1) 39(1) 35(1) 28(1) 22(0) 15(0) 10(0) ' 6(0) 10
6. 565 221y 22() 19(0) 17(0) 14(0) 11(0) 8(0) 6(0) 4(0) 1(0)
9.120 9(1) 8(0) 8(0) 7(0) 6(0) 5(0) 4(0) 3000 -2 1(0)
11825 ff&i(“l) 4(D 3(0 3(0 2000 200 2(0 2(0) 2(0 1(0)

§ Values in parentheses are the standard deviations.’
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Fig. 1. Distribution of dose equivalent and it’s

components on the principal axis of the
ICRU sphere located in a unidirectional
field of 300 keV neutrons (normalized to
the unit fluence). Standard deviation is
shown if the fractional standard deviation
exceeds 5 percent.
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Table 3. Index and operational quantities for 3CQ

keV neutrons

: - Locations
tQiLelgntP Values Angular Depth>
) Sector (mm)
Hi,a 1. 78X 1071 Sv-cm? 0~10° 10
Hi,s 2.08X107%° Sv-cm®  10~60° ~0.2
Dy 1.60x107" Gy-cm®  50~60° ~0.2

H*(0.07)  1.70X107% Sv-cm? —
H*(3) 1.96X 107 Sv-cm? —
H*(3) 1. 96X 1071 Sy-cm? —
B*(10) 1.78X 1071 Sv-cm? —

REHES M (Table 28] A 9)E ERSA oA o
+e kT HEMFRR FHSE 2449, 4714
HEHBEY HME X Fls] Eols] A& #Eaw
EE ALy rh. F om ¥ ZolAX = MERERY
# 90%F kol RBRFETHS FEHEHEL o &
HET Adstn den # 9% EHEZMO,
N, 2C) e 2 de Vel 1% Z7F 2Kk 2eHge] A
odel g & 4 ek, 2 Folst Whndd web B
PR 8 fRrTY Mol "oArm R
7l FAEL b BepfTo KRETFESY Hin,
THREe 256 444 2k #0448 7l E #ip
ste] kS el A = Al7ER] KBS AldBe] AR
¥l 3 A = o] &

Table 1 & 248 BESHELe BKHBEN 5
EEER Y ABREYES RESI] s oF W
o] 8] & 3K 2 Zz}q) (cubic spline) #Hlkd & i
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Table 4. Depch dose in the ICRU sphere located
in an isotropic beam field of 300 keV new-
trons(normalized to the unit fluence)

Mean depth Absorbed dose Dose equivalent
{cm} Qg™ Gy-em¥y (107 Sy.cm®)
022 78810 S 1, 374D
. 052 755(10) 974(13)

L 082 743( 9) 95412}
112 (9 922(12)
.261 £59¢ 3) 835C 4)
.533 571( 3) 709( 3)
.992 463( 2) 552( 2)
1.654 356( 1) 398( 2}
2.315 287( 1) 205( 1)
2.977 2340 D) 216¢ 13
3.638 200( 1} 163¢ 1)
4,683 167¢ 1) 109( 1)
6. 565 1300 1) 58( 1)
9,120 102( D 20D
11,825 83( 1) IGIGY)
§ Values in perentheses are the standard devia-
tiags.

Table 5. Index quentities for isotropic field of 300
keV neutrons

Quantity Valyes éi‘c’ig{;pg
Hia 5.55% 107 Sv-.cm? 3.2
Hys LOAXK 1YY Sv-em? 2.9
Dy 7.90X 1072 Gy-cm? 2.0
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Table 6. Comparison of some dosimetric quantities
for 300 keV neutrons [units:1071° Sv-cm?]

Quantities Shiue Morhart8 Present
Hiq 0.99 1.7 1.78
Hi,s 1.10 2.0 2.08
H*(0.07) 0.84 2.0 1.70
H*(3) 1. 02 2.0 1.96
H*(10) 0.99 1.7 1.78

§ approximate values read from ref. 24,
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= Abstract=

Dosimetric quantities for 300 keV neutrons in the ICRU standard tissue sphere were
evaluated. The Monte Carlo code NEDEP which performs neutron-photon-charged
particles coupled transport was used in.A the direct estimation of absorbed dose and
dose equivalent. Some important quantities calculated are as follows;

Deep dose equivalent index Hyq: 1.78x 107 Sv-cm?
Shallow dose equivalent index Hy : 2. 08X 107! Sv-cm?
Ambient dose equivalent H*(0.07) : 1. 7x 107 Sv-cm?
Ambient dose equivalent H*(10) : 1. 78 X 107! Sv-cm?
Effective quality factor @*(10) : 12.4



