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Fig: 1. ICRU and ICRP chain of dosimetric
quantities,
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Fig. 2, Conversion coefficient H*(10)/K. for mo-
noenergetic photon radiation calculated
from Equation 1" and plotted against
photon energy E{71.



= 154 —=

T T T T IJ

BuGy )
n

a

Yll'((‘;07) /X

T R T
19 . 20 kY 100, 200
. E fkev) .

Fig. 3, Conversion coefficient H’(0.07)/K. for

’ monoenergetic photon radiation calculated
from Equation 2 and plotted against pho-
ton energy E; these valués apply only
for unidirectional photons and with the
reference point on the radius of the ICRU
‘sphere opposing the dlrectlon of the 1nc1-
dent f1eld[7] :
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Fig. -4. Conversion coefficient H*(10)/¢ for mono-
energetic neutron radiation calculated
from Equation 3 and plotted against neu-
tron energy E(7].
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Fig. 5. Conversion coefficient H’(0.07)/D. for
beta radiation plotted against maximum
beta ray energy Em.x; these values apply
only for beta radiation from a small plane
source, and with the reference point on
the radius of the ICRU sphere opposing
the direction of the incident field(7].
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Table 1. Conversion of air kerma to ambient and
directional dose equivalent for photons
of energy E, calculated from from Equa-
tions 1 and 2, )

* 4

E(keV) R SRS
10 0.01 0.95
15 0.32 0.99
20 0.60 1.05
25 0.86 1,13
30 1.10 1.22
40 1.47 1.41
50 1.67 1.53
60 1.74 1.59
70 1.75 1.61
80 1.72 1.61
90~ 1.68 1.58
100 1.65 “1.55
125 1.56 1.48
150 1.49 1.42
200 1.40 ’ 1.34
250 1.35 31.2
300 1.31 : —
500 1.23 -
662 1.20 -
1,000 1.17 —
1,250 1.16 T —
3, 000 1.13 -~
5, 000 1.11 —
10, 000 1.10 -

Note. The values in Column 3 apply only for
unidirectional photons, and with the reference
point on the radius of the ICRU sphere oppo-
sing the direction of the incident field.

EI‘I_II

8 (2)23], Table 29 dlolx & 4 B)dl 4o
H 3ol :

AESEEE H*10) 5, %513 fHRg A Bt
e EASIHEA FTel ICRU RS W] E
E#hol s vh) kel HEoz¥e 10mmzeld A9
GEEEC] EERNBAY RAREEEY =& BE
ARG A BAREEEYS F EfAsL slem

b) o|A ¢} T MEFEEIBH Hiolsh,
¢) ¢]& MADE(maximum dose equivalent)el 3
D]-Q .

—155 —~

Table 2. Conversion of fluence to ambient dose.
equivalent for neutrons of energy E,
cllculated from Equation 3 and from

ICRP 21.
E H*10)/¢  H/$(ICRP 21)
(pSv. cm?) (pSv.cm?)
0.025 8.4 10.7
0.1 9.6 1.6
1.0 10.5 12.6
10 9.4 12.1
100 7.4 11.6
500 6.3 -
1.0 keV 6.1 10.3
2.0 6.2 —
5.0 7.2 —
10 9.4 9.9
20 14.7 —
24 17.0 —
50 34.1 B
100 keV 70.2 . . 57,9
144 100 _
200 135 —
250 161 —
500 250 198
565 265 —
1.0 MeV 328 327
1.2 . 345 =
2.0 382 397
2.5 393 -
2.8 398 —
5.0 415 408
10.0 MeV 451 408
14.8 553 -
19 609 —
20 615 427

24" @4 gt FIRE HF-e TIHHR
Bl A A & BRE-HE BBARTE BRE &
vk ol d HEkox HHA KT A% HERT
S Table 4¢] Bif7 ANSIE5{EC8]e} ICRP Bj5{EL9)
o} Hirstd nger hiETe AL Table 24
BT ICRP By fEE o] vt Table 404 2Xo]
H*(10)o| =A% BERTF/T BFELS 473 e
o 53 EQA KT AL & EZRE 2oL
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Table 3. Conversion of absorbed dose to air into
directional dose equivalent for beta radi-
ation.

Maximum beta energy H’(0.07)/Da

(MeV) (Sv.Gy™Y)
0.1 0.10
0.15(*"Pm) 0.22
0.2 0.40
0.3 0.72
0.4 1.00
0.5 1.16
0.57(2%4T1) 1.22
0.6 1.23
0.7 1.24
0.8 1.25
0.9 1.25
1.0 1.25
1.5 1.25
2. 0(9°Sr+°°Y) 1. 25

Note. The conversion coeff1c1ents apply only for
beta radiation from a small plance source, and
with the reference point on the ICRU sphere
opposing the direction of the incident field.

Table 4. Comparison of dose conversion facfors
for photons derived from ANSI, ICRP 21
and Table 1 data

Dose conversion factors

Energy - (Sv/h per photon/cm2.s)
MV~ ANsI ICRP 21  Revised
0.01 3.96—8 2.78—8 1.76—10
0.03  5.82-9 2.56—9 1.90— 9
0.05 2.90-9 1.20-9  1.30— 9
0.1 2.83—9 1.47-9 1.50— 9
0.2 5.01—9 3.45—9 2.90—~ 9
0.3 7.59—9 5.56—9 4.30— 9
0.5 1.17-8 9.09—9 7.00— 9
0.8 - 1.68—8 1.47-8 —
1.0 1.98—8 1.79—8 1.25— 8
5.0 5.80—8 5.56—8 3.78— 8
10.0 9.54—8 9.09—-8 6.35— 8
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Fig. 6. Current definition of the quality factor
which' is a function of the unrestricted
linear energy transfer in water.
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Fig. 7. A proposed new definition of the quality
factor. Q is given as a function of the
lineal energy y in ICRU tissue.
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Fig. 8. Photon mean quality factor based on the
proposed new definition.
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Fig. 9. Neutron mean quality factor based on the
proposed new definition.
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Table 5. Approximate mean  quality factors for
particles of unknown energy.

T-rays>0.5 MeV 0.5
Electrons>100 keV 0.5
X-rays with mean energy between

~30 and 200 keV 1.0
Tritium B-rays 2.0
Neutrons, with energy between 0.1

and 1MeV and fission neutrons 25
Protons and heavier ions 25
a-particles from radionuclides 25

20
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Fig. 10. Alpha particle mean quality factor based
on the proposed new definition.
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o W EFGRAN YA 18keV)E 2,09 Qzrg ZEch.
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BEE S8 929 BElE A Aotk v
Mg EHt BBERSRY ke v EaEs Jet
9 4 ek ole WAL Erivld Aol WA=
AE ICRP AZEE &4 SHEEEY BES A3
o g "89] e WY Ao AsMAxn
gleth,

V. 500 o2 Bkl 2

ICRP o] 4 —fzhy B4 o2 BEsts HAEHEES
= Q% AREEE BoEdd detd 44 4 o
£ FgfEeltk. zelu HELE AAQE Fuaw
BAS ##%, Sk 2 R == RESNd ke
ERs & Aol dadd Aolx, A vz
E Bhy o S EiEe Hige] At Aolst o
B2 A—3% REHRBAE 389 £ERe] D= @
BEBo) o2 =3 AHBEN WEA BEY 2y
Bz 0 o]9) {ReEL BmEpko] thEu)

Table 6o & % Mgl AT FREHE BLE T

Table 6. Female, male and average risk coefficients and weighting factors[12].

Female

Male Average

Tissue ¢y ar? ard [ CRP-26
10748y 1074Sv~! ar wr wT
Ovaries ) 40 — - - -
Testes (TS) - 40 - - - —
Gonads ()] — — 40 0.241 0.250
Breast (B) 50 - 25 0.151 0.150
Red Bone-Marrow (RM) 20 20 20 0.121 0.120
Lungs (L) 20 20 - 20 0.121 0.120
Thyroid (TY) 5 0.030 0.030
Bone Surface (BS) , 5 0.030 0. 030
Skin (SK) 1 1 1 0. 006 -
Remainder (R) 50 .. 50 50 0.003 0. 300
TOTAL 191 o4l - 166 1.000 1,000

ar: risk coefficient; wr: weighting factor;ar=1/2:(ar®+ard); ‘WT=aT/4T_,a1-
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Fig. 11. Sex ratio(female/male) of the effective dose equivalent and risks for neutron.
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Table 7. Remainder Models used by Burger et

al(13].
Model Organs Dose calculation
1 Top five organs mean
2 Top five organs mean

without heart and
thymus

3 All organs, other than mean
those listed for Tg

Stomach, small
Intestine, large intest-
ine, liver, pancreas

'S

mean

5 Same as 4 mass weighted

mean
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Fig. 12. Effect of the remainder model given in
Table 7 on the dose conversion factor.
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