ICS 13.100
C 5/

LBZ

3 MU NECE ey SRS AR |/ BN B 2

GBZ/T 261—2015

1)

IREEHERNPZRAR
mENEEZENE

Estimation specifications of organic dose for personal

exposed during a radiation accident

2015-11-16 &7 2016-05-01 5L 7
ot AR OJE MO,
Bz [EI5 12k AR 7% 2



GBZ/T 261—2015

= W

-~ (=] w

W A (BERMAER S0
Btk B (BTRHA B 3%
W% C (BERMER )
Bt D (BERHE B )
Btk E COTRHE B R
W% F (BORHEM R
W% G (HERHER R
Bif s H CHRHAE R %)
Bif 5% T CBERLE B )

MRS S -
AR FNRE S oeeeeees
ANt Re T o n - A T R ——
K.y Dbt Sl i sininssnamiarssiainsdinbah sehmsiin skt phaties
BRI EER BRI wovevarnsmeavins

R Bl e m———————
HFE BRI EEMEHENERRE e
ATFEAHBHEAFTHABREARNERET(Cw) -
BHEGP AR FREREM W WA (/o) fH wnoremeesemeeniereresensnen
FHEMNAE RN ZE BRI ERE I T oo
H RN R EIA I H B BERR ISP v s ssdintssnmenbanass cocassansusansusonea
REEALT BT R BEFET sovews sovessvsoiniammtimatse o
PR BRI R AE B BT Y B I ceveerresersrnnresassssssannenenasans
AFEET P FERILARIFHRL e
@%%ﬁﬁﬁjﬁﬁ%mﬁgﬁ?m%ﬁ B T T P T P T P PP

R R TR T T

.
—_

o ~N o NN

- 11

17

«« 18

19

«» 20
e 21
- 24

25




GBZ/T 261—2015

il

Al

AR A N R R B R 5 B 34 0 D E A AR

AARAER R GB/T 1.1—2009 45 A9 A0 ) d 55,

A o A . o [ R 2R 2 e S R 2 A A B L v A B e P AR ST B S R B
B 0 )11 4 5 5 T B 42 o v

AR EEEAN KRR KL T HER 3 B .



GBZ/T 261—2015

SRSTEHEEPZERAR
REFNEEZNE

1 3eHE

ACBRHERLE T MR ST S b, 2 RO RAR TR RIS E R MM
AATHE T 2048 M SRS A R B N R E R, BHRTREMRENARERTS
WA

2 MEHsSIAXH

B SC A% T A SO R R R AT A . LR VE B B 5| A SR A0 BB R A E T A
. FLEAE B E5] S, s A 38 BT A B SO & 1T A S0 .

GB/T 16149 2012 &R 55 15 ¥ B 508 700 B A5 3 AL v

GBZ 128  HRll 1 A/ B8 54~ A 0 AL v

3 RIBMENX

T30 A A GE R T A .
3.1

FIEBEE dose reconstruction

[ J ) 2 7 o T % A BN R R R AT A el B R AR . —BA SRR EE R, 2
LT B (AL F S A LR SRR , R A B B, R R R .
3.2

WHBFFEELEME charged particle equilibrium

A B SR £ — /I B 2 SR BRLTE P9 B0 AR R DORRLA L i MR B S A IR e - T RBRE A BIR BT L AR 4K
LT P 72 A 4 Yk 4 F T b, T BB S PR AR TE o 24 HE A B T A BT 9 K R R T T T I RE AR R
BRFR 2 Rk B 1 RO R
3.3

BEt LA &4 irradiation geometries

SRR S A b B0 8 . A ST B AR B0 BR S L A £ 1 38 TR AL R E AT RO BATT LA A S LA
1.

WG A% (AP) . ZE B T AKKHN(Z #D AR IET AL

ERTAS (PA):BEH T AEKHZ #D MK mEAL .

il A S (LAT) - T 2 T Al (Z 8l RO T B9 A5, 24 75 2 5 VRN A0 iR i, A Z2 Dl i %
A LLAT, AR A RLAT.

B A (ROT) . 3 B F Al (Z Bl B 58 % 4 50 25 5 3 58 5% 3 7 X AT, o] LAY 2 &
A E S E KM EEHD.

& 1) R A S (1SO) « 45 37 7 4 £ e AR BE M BE R AL RO R 5T .




GBZ/T 261—2015

4 SIREBEFNBERNERER

4.1 JHENETT ST S B ST E R B E A A, 8 O R B R L R A B R I A AR O F B4 B
WOR~HM I EATEATHRENERRE,

4.2 FERE R AT E M IBCHE A A BRI 4 45 i

A S REBNRE TR S5 B 0 At ) A O

4.3 AT X,y SMERALERE A BAS AT ﬂﬁﬁﬁﬁﬂﬂ%ﬂ]ﬁ}ﬁ%%ﬁﬁ?ﬂlﬁ W T BB & AR R R B Ik 4R
S 48 A5 o TR 4 i1 2 B RANE B 52 Sk AR B A ¢ > il SR U 0 S 450 405 e O 18 i R A ) A
FEFL 5 TEARAE BT 3 B % 5 2L A 7 e

ST &,

A
D 9 :
Hy(d) TR, Wy @ d—0.07 cm TEOL,
Ciwr
55 FR B PR, BB A IR Y ;
Cur —i%&%mﬁeﬁﬂ%ﬁa?ﬁ@ﬂ@%ﬁ%ﬁ ¥ %’ﬁﬁ%ﬁ%’?ﬂlaﬂﬁ%&%&ﬂlﬁﬁ% B, 8§ K

X5 B X Hi (Gy/Gy) .
52 EEITABEWHLMER
521 BRKEFE

REFRRF RS IME, LA HRBERERN, - BRAARX@OMGRRENE.

;. (pa/pdw

D:=Cyxk et (1—g) Gressisrsnisennressanses( 2 )
o (pen/p)s “

K,
CkT

1N

XEFX(Gy/Gy);




GBZ/T 261—2015

k — ANRFTA i B RS S BB aE &, A IR B/ (Gy/h)

(pten/ ) SR RERERE R R, B HEWLKZC;

(pen/p)w — LB IR BB B YRR F HE WM % C

t —— BRIz et ), B AN (h)

g — EERNENREE FHETYEENNER S HREENHE. AT,
%t F°Co M Cs y §£k, g =0.32 ., M T HFRKBEE /DT 300 keV 9 X 52k, g {6
Al ZBE At

5.2.2 BHEFFHUANELRMER
5.2.2.1 HESLEHEMNESR

A7 5 B ST AR G Xy WSS 102 S LR B BB % (O LB, T FH A 20 (2) T B HH 3T 38
A
5222 FRABAEHEMNESR

o 8RR R RAR IV B Xy 45 30 0 R RO £ I A R () 2 K e R B
EECE), FHAR O MR B TR

- H*(10)

k= Con. (3)
s,
H* (100 8 F 3k 34 k8, 3637 9 7 TR R4 /A (S » b))
Claa 25 Ly R 5 BB ) B PR B 24 5 0 B T B AL 7 TR AR R T (Sv/Gy)

5223 BEAABYENES
e 5 3 R A L B Xy 5 0 2 6 R R R B £ L B A SR (O A B S R
R E), ERAR M ERETRE.

* H'(0.07)
b= N D |
CkH'

R,

H'(0.07) & B 4R o, 364 78 TR 46 45 /B (Sv/h) 5
Ciax 2% 5 W R B RE B 160 00 B 24 R O B 0 R B AT 7 TR AR 45 T (Sv/Gy)

5224 HIEEBMEER

YA SHRE RN Xy ﬁ%%&?&i%%fﬁhﬁamﬁﬁﬁﬁw)fﬁﬁé%ttﬁisbﬁ‘éakﬁ(kj )
BHAX QMRS EN R

'i’-:CMS e kD
R
¢ E R YRR, ALY &7 JEOK (em )



GBZ/T 261—2015

Cy— TERERD A RS AE R M 53 R B ALK B R E 7 J7 K (pGy » em®),
5.23 AHESEmMERMNER
5.2.3.1 EHEERUMA SR
MG A R KK ESWRI A AMEEZ /N F 0.1500 BF L BETT LU IR SR . REER

RS R K (R AT 0.3 m) R R HI AR (6) FE 32 X B AR R (B ), AT A 2 (D) £
38R

L (8
A
A
R
Px "_ {H%Eﬂﬁ Dr
" E a2 5 %
s TE@J%
¥
m
B(m) =] @) 18 I BT L R
EF-LSPN H el BB 2 (D

(R A=
(7))

A
A
R —Jist S ¥R 5

Iy SRR
5.2.32 WHBEFERN IR

% % 1 Dk (WK% D,

5.2.3.2.1 YIRS A B R, T EL ¥R AT LUOA LA, B 4 AR BT LB E,
BHAKOMMAHRENE.

;;:fo'ogg [ {Rifcxp(—’uff,'—,umm;) c[14+Bm) AL wweeerersenereennn( 8)
K
A — BT P S B, B R DL AT (GBq)
R, — RS BN R AR R, ALK (m)
P EEWBEEREE, MK mGy - m® » GBq !« h H HBEM Dk WK F D;
i RO R LR R R BT KRE T (m®/ke) , Mk E & af £ B H

GENIEE



GBZ/T 261—2015

Mo —— ARSI WAL R AR RO KRE T R (m® k), M E o] A B F
FHAE 5
f — SRR | BT STERAE RO R N S BRSO TR B K (kg/m*) 5
m, — SRR | SRR AR RN S IR, BN TR A Ik (kg/m?) 4
B(Gm,)) —&WH ¢ (o SHERAERBE N S BB m, B A9 SR OB IE 7
L —RBENBKE.
HEFIE, AR @R HRE AKX (OB
* A% safl
E T ; {R_{%e’(p(_”‘f" — pwm) o [1HB(m ) ]| eeevevsninsensannn(9)
K
A 5P TS TG, B A 7 DL AT (GBq) 5
R, 5 WA ST SR B B A B BT, B K (m)
s SEWBHEEEHH, AR mGy « m? « GBq™' « h7 B EM Ik (4 WH % D;
L —— B R B R W R AL RS T 5 (m /ke) , M7 E Al A |
H1E 5
Um NEAL WA MR E TR B AT I KRE TR (' /kg) . % E Pl & 8%
FA{E
fi —— 55 i YCHRRE BT S 2R AE B R RN it B BE B, SR T3 BT 5 K (kg/m?)
m; 5 KRR SR AR R N 2L B R, AL T R F K (kg/m®) 5
B(m;)) — % i WM HEERERNSTEE R m, B8R EBS B ERT;
N — R IE LR S SR

Y N0, MARDHERSAXG@WEREL—E. ARG HMETREHRERY (MO
HUBLHL T B R BEAT I T B T (.
5.2.3.2.2 M5 AMEE B, M ELIE OB A AR BEET , B4 i A R0 e 2= < R shse
R EHHARXROMERENE.

k =f0-0§5 ) Ri.zcxp(i —pifi—pam) « [1+B@n,)])dV, ecevveseenns (10 )
X,
A 5 R 9 L B R 7 DLAT (GB) 5
R, — RS SRR, ALK (m) ;
I'x — S S BT, AN mGy c m® « GBq '+ b7 W ABEK D {6 WH % D;
pr —— R R A R R LR K T 5 (m ke), B SR E P T A B R
HIME
o ARE DA R E W R AL kBT 5 (m® /ke) , B 3 E op ool 2 B 3
FA1H 5
fi o A ETR R R 2T R B, AN T R A K (kg/m”)
m; — 55 I R A AR R P 225 BRSSP R T 5 B 5 K (kg/m®)
BOm,) —% i fit B RN 20t B B R m ;. B B9 R 1] BOSH B IE R
|2 PRRLIR B4 AR AR, 7 S 7 B Cem®) 5 AR ¢ RSB AI  f.

HETF MC 5, Bl AR AOKE A AR IR, A e MR /e AR V i1y,
5.2.3.2.3 MBI AMBEE/NT 0.3 m B, R H AR HE S BIE MR 7 DR BRIk GE
HBEENE,



GBZ/T 261—2015

524 HEMFAERXEEHHER

fEERIZH X SR (U — 2 T/ER M — i SORET, 7l GB/T 16149 H#EERKIH—4 T4
EREAEFE#H TSRS EBRSERAE . FHAXOMERBENE.

53 XwHMRHBEFNEERNHMRY
5.3.1 AT S 0 M A A T S 0, B LR I Y L A E AR B R R T R LR A AT
5.3.2  # A AT HET R A 1 fe UV R AT REAE T SE B R AU HOR I IE B A SR .

6 PFIBEEEAEBGEALZ

6.1 BPTAFERNERNER

A 1 GBZ 128 B EOR BEAT W 69 b T AR B2 8 He (OB, T HA T FREREAT TFLRRA
SHafE R, aTHARX QD #fTRE R EMAR.
o C@T Hp(d)

DT*T ————————— ) | O
A
Cor  — W TR E R B K 8RB 0470 5 5 F 7 JEK (pGy » em®) , A8 WL
®G. IR EEEOGER T 2555 BETH L
Cor  — W TFHERINAME R EHEHAL PN B EF T EXK (pGy + em?) , HAH WL

B SR H T RS R R A A ) eRE
Hp(d) — P AFIRYSE NPT d=10 cm, BAL N FHEKE(Sv) .

6.2 HIENABNERAER
6.2.1 BEHBEBHEM
6.2.1.1 MAEHFENGEEENEEMP FREGER . TUHARXAD)HAREANEYE.

D= & 1D wwsavasiiel 12 )
A
Cor—— 11 ) 28 BB BB B R, 3 10 B R F 7 K (pGy + em®) , BUE MR G
B A B AGE T2 B 85 BT S B 5

o — PR AR EF T EK(em ™).
6.2.1.2 A b 4R B 5 SR B R N R MR A b R R B AKX AR TR,
FRARADHAFEN R, N OHEIGEHN TS5 R FL.

H* (1o
(p: C‘D” .............( 13 )

A

H* (10 Jei L3 2 2, PR A A IR (Sv)

Con — P FHEEIFENE Y BN R RN LA AR EXK(pSy » em®) , HAH W

B H.
6.2.2 BRFEXRFHEHNER

AhFEEHSHEE, .  THAKXAODEHRE T FRESHER  FHAKADHHERERE.
6



GBZ/T 261—2015

:F" Xf" cesessrersrsnresescnsses( 14 )
AnR*

A

@ T EE, AT EXK(em ™)
¥y PR B R E, DA BE (s
ta T T A SR E], AL RR(s) 5
R — &AM, A A EK (ecm) .

7 BTIRHBEABEESZ

7.1 FESHIEREM
WA TR R AR RS BB A AP B RS T . TRUH AR A5 I8 Enl a2 i .
D+ =Ce¢T R TR TTETTR T (i SN

Rt
Coor—— 1 T H BB S8 P 0 8 6 0 2 B0, 903 S 0 5 JE K (pGy + em?)  JLAELILBR 3% 1 i

#= L1;
$. — HFERRMAGTEHEKR(Cm ),
7.2 BHESFEEOFAEHESRH

A o T AR 1 R 2 O G A R RS B T AKX A6 SR TR, A
AXADHERTAE., HEOETIGER T 2SR HFHLR.

= H (0.07,0°) X R(0.07,a) v swsamnennsiessi) TG )
Cen
A
Ceon B THEEIAERNENENER AR, AN E A KR EX (pSy + em®) , H

UGS E S N
H'(0.07,0°)—— ASTHER IR EEFFIE YR, LA A KRFF(SY;
R(0.07,0) —— MM TAMEN« HEEHNFEYEBIEHE.




GBZ/T 261—2015

B xR A
(FRHEMR)
kFESEBDEINTBRRIABNERRLY

KT BRI E R HRNERABILE A1~-R A3,
F Al HOOHERRE

TR | EEAHOIC, M TREEAHNAEBLERT.CF(0)

MeV Sv/Gy 0° ' 15° L 30° 45° 60° 75°
0.010 0.009 1.000 0.889 0.556 0.222 0.000 0.000
0.0125 0.098 1.000 0.929 0.704 0.388 0.102 0.000
0.015 0.264 1.000 0.966 0.822 0.576 0.261 0.030
0.0175 0.445 1.000 0.971 0.879 0.701 0.416 0.092
0.020 0.611 1.000 0.982 0.913 0.763 0.520 0.167
0.025 0.883 1.000 0.980 0.937 0.832 0.650 0.319
0.030 1.112 1.000 0.984 0.950 0.868 0.716 0.411
[ 0.040 1,490 1.000 0.986 0.959 0.894 0.760 0.494
0.050 1.766 1.000 0.988 0.963 0.891 0.779 0.526
0.060 1.892 1.000 0.988 0.969 0,911 0.793 0.561
0.080 1.903 1.000 0.997 0.970 0.919 0.809 0.594
0.100 1.811 1.000 0.992 0.972 0.927 0.834 0.612
0.125 1.696 1.000 0.998 0.980 0.938 0.857 0.647
0.150 1.607 1.000 0.997 0.984 0.947 0.871 0.677
0.200 1.492 1.000 0.997 0.991 0.959 0.900 0.724
0.300 1.369 1.000 1.000 0.996 0.984 0.931 0.771
0.400 1.300 1.000 1.004 1.001 0.993 0.955 0.814
0.500 1.256 1.000 1.005 1.002 1.001 0.968 0.846
0.600 1.226 1.000 1.005 1.004 1.003 0.975 0.868
0.800 1.190 1.000 1.001 1.003 1.007 0.987 0.892
1 1.167 1.000 1.000 0.996 1.009 0.990 0.910
1.5 | 1.139 1.000 1.002 1.003 1.006 0.997 0.934
3 1.117 1.000 1.005 1.010 0.998 0.998 0.958

6 1.109 1.000 1.003 1.003 0.992 0.997 0.995
10 1.111 | 1000 | 0.998 0.995 0.989 0.992 0.966

E 1 %Z‘:Eﬂ_ﬁ/\ﬂfj’.(,\p(a)=Cn(0°)x CF(a).
2. B A B EMBIERE L ICRP 74 #1996,
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X A2 BH00MEBRRY

T RER | EEANODC, MY FEEAAFHABEBLERT,CF(2)

MeV Sv/Gy 0° 15° 30° 45° 60° | 75°

0.005 0.750 1.000 0.991 0.956 0.895 0.769 0.457
0.010 0.947 1.000 0.996 0.994 0.987 0.964 0.904
0.015 0.981 1.000 1.000 1.001 0.994 0.992 0.954
0.020 1.045 1.000 0.996 0.996 0.987 0.982 0.948
0.030 1.230 1.000 0.990 0.989 0.972 0.946 0.897
0.040 1.444 1.000 0.994 0.990 0.965 0.923 0.857
0.050 1.632 1.000 0.994 0.979 0.954 0.907 0.828
0.060 1.716 1.000 0.995 0,984 0.961 0.913 0.837
0.080 1.732 1.000 0.994 0.991 0.966 0.927 0.855
0.100 1.669 1.000 0.993 0.990 0.973 0.946 0.887
0.150 1.518 1.000 1.001 1.005 0.995 0.977 0.950
0.200 1.432 1.000 1.001 1.001 1.003 0.997 0.981
0.300 1.336 1.000 1.002 1.007 1.010 1.019 1.013
0.400 1.280 1.000 1.002 1.009 1.016 1.032 1.035
0.500 1.244 1.000 1.002 1.008 1.020 1.040 1.054
0.600 1.220 1.000 1.003 1.009 1.019 1.043 1.057
0.800 1.189 1.000 1.001 1.008 1.019 1.043 1.062
1.000 1.173 1.000 1.002 1.005 1.016 1.038 1.060

FE: EAEFEHEAHF Cola)=C,(0°) XCF(a).

£ A3 FHEAEHFELE EOHNBLUE FENAAZSSERIEEANERRER

36 T-fE Cur =H* Q0 /k, Cuwr =H' (0.07,0°/k, Cu=k,/®
MeV Sv/Gy Sv/Gy pGy « cm?
0.010 0.008 0.95 7.60
0.015 0.26 0.99 3.21
0.020 0.61 1,05 1.73
0.030 1.10 1.22 0.739
0.040 1.47 1.41 0.438
0.050 1.67 1.53 0.328
0.060 1.74 1:59 0.292
0.080 1.72 1.61 0.308
0.100 1.65 1.55 0.372
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+F: A3 (8D

bl - Cwi =H " (10)/k, Cww =H' (0.07,0°) /&, Cu=k./®
MeV Sv/Gy Sv/Gy pGy « cm®
0.150 1.49 1.42 0.600
0.200 1.40 1.34 0.856
0.300 1.31 1.31 1.38
0.400 1.26 1.26 1.89
0.500 1.23 2.38
0.600 1. ; 2.84
0.800 1.19 1.19 3.69

1 147 1.17 4.47

1.5 1.15 1.15 .12

2 1

3 9

4 i 12

5 1t 13.9

6 11 11 15.8

8 11 19.5

10 23,

10
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M =X B
(RS
AFESLBENEINEABREANBNBERRAL(Cw)

JeFE BSR4 B A B MR R (Cuw) W#E B.1~% B.6.
®B1 FREBNRAEAFIXTESUBEDEINEANBHRBREY

ARASH AT Cor

hafk Gy/Gy
MeV T

AP PA LAT ROT 1ISO
0.010 0.029 2 0.000 0.000 0.007 44 0.005 59
0.015 0.195 0.000 0.000 0.057 1 0.044 6
0.020 ‘ 0.503 0.000 0.000 0.160 0.138
0.030 1.093 0.041 1 0.023 0 0.381 0.337
0.040 1.506 0.160 0.105 0.593 0.516
0.050 1.767 0.308 0.198 0.763 0.661
0.060 1.908 0.440 0.264 0.863 0.754
0.070 1.961 0.524 0.312 0.921 0.802
0.080 1.953 0.565 0.339 0.946 0.815
0.100 1.855 0.599 0.372 0.934 0.792
0.150 1.631 0.629 0.392 0.866 0.744
0.200 1.497 0.641 0.422 0.831 0.720
0.300 1.366 0.675 0.457 0.794 0.710
0.400 1.303 0.705 0.480 0.781 0.712
0.500 1.265 0.726 0.503 0.779 0.717
0.600 1.238 0.743 0.527 0.780 0.725
0.800 1.202 0.765 0.572 0.789 0.742
1.000 1.177 0.782 0.607 0.799 0.7587
2.000 1.119 0.831 0.703 0.848 0.799
4.000 1.071 0.864 0.776 0.895 0.843
6.000 1.043 0.874 0.807 0.916 0.868
8.000 1.023 0.880 0.822 0.930 0.883
10.000 1.004 0.884 0.833 0.940 0.893

F L REAS RS LW 3.3,
2. B BB FEMBIER . ICRP 74 H B, 1996,

11
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£ B2 AEHBNARAHAITESLEDEANEAANENERRAL

ARAHHATM Cr

R Gy/Gy
MeV

AP PA LAT ROT 1SO
0.010 0.000 0,000 0.000 0.000 0.000
0.015 0.000 0.000 0.000 0.000 0.000
0.020 0.000 0.000 0.000 0.000 0.000
0.030 0.158 0.00 0.066 0 0.035 1
0.040 0.511 0 277 0.191
0.050 0. 0.676 0.234 0.5 0.383
0.060 072 0.944 0.345 23 0.520
0.070 L 1.113 0.414 0.84) 0.607
0.080 126 901 0.653
0.100 1.282 0.666
0.150 1.185 0.4 0.609
0.200 1.106 034 588
0.300 1.017 0.963 =10 586
0.400 0.972 0.936 599
0.500 0.948 A 11 614
0.600 0.934 0.627
0.800 921 7 0.650
1.000 8 0.908 0.559 0.793 0.668
2,000 0.93 0.905 0.624 0. 0.719
1.000 1 0.910 0.696 891 0.769
6.000 1.013 17 0.740 6 0.799
8.000 1.037 0.922 0.772 0.949 0.820
10.000 1.056 0.9 0.966 0.836

e AFRAS AR LR 3.3,
£ B3 ARAKBNARAFARTESHEDEINIBAEBNERREL
RAAHFRFH Cr

et Gy/Gy
MeV

AP PA LAT ROT 1SO
0.010 0.022 3 0.000 0.005 13 0.008 69 0.007 63
0.015 0.186 0.000 0.045 1 0.074 7 0.066 4
0.020 0.465 0.000 0.128 0.198 0.183

12
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= B.3 (#b)
ARAFHFERFTH Cur

e it Gy/Gy
MeV

AP PA LAT ROT 1SO
0.030 0.958 0.048 9 0.333 0.449 0.423
0.040 1.296 0.181 0.507 0.655 0.615
0.050 1.522 0.328 0.634 0.811 0.752

FHREEI BN ENRRAY

AFRAFFXTF M Cer

R Gy/Gy
MeV

AP PA LAT ROT ISO
0.010 0.000 29 0.000 48 0.000 0.000 22 0.000 14
0.015 0.004 11 0.007 88 0.001 97 0.004 09 0.003 11
0.020 0.014 4 0.031 6 0.009 04 0.016 7 0.013 6
0.030 0.069 7 0.171 0.058 5 0.093 2 0.073 3
0.040 0.211 0.450 0.175 0.262 0.211
0.050 0.400 0.772 0.323 0.473 0,385

13
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* B.4 (88)
ARAAHFRTE Cur

E&Ei Gy/Gy

AP PA LAT ROT 1SO
0.060 0.573 1.037 0.456 0.660 0539
0.070 0.698 1.212 0.552 0.788 0.645
0.080 0.768 1.302 0.603 0.856 0.698
0.100 0.822 1.347 0.643 0.900 0,729
0.150 0.808 1.254 0.635 0.866 0.706
0.200 0.783 1.175 0.629 0.835 0.689
0,300 0.761 1.088 0.622 0.804 0.669
0.400 0.755 1.043 0.627 0.792 0.665
0.500 0.756 1.017 0.637 0.789 0.668
0.600 0,761 1.000 0.647 0.790 0.674
0.800 0.774 0.983 0.667 0.797 0.690
1.000 0.787 0.974 0.686 0.806 0.705
2.000 0.833 0.968 0.753 0.845 0.762
4,000 0.877 0.980 0.819 0.887 0.821
6.000 0.900 0.992 0.851 0.911 0.852
8.000 0.916 1.001 0.872 0.927 0.873
10.000 0.927 1.007 0.889 0.940 0.889

E: ARFEAFFTRRNE LW 3.3,
£ B5 FAEGEMFARAHARNTESIEEDRIERABNERAL
ARAFHFRATH Cer

- Gy/Gy
MeV

AP PA LAT ROT 1SO
0.010 0.235 0.237 0.142 0.200 0.172
0.015 0.377 0.377 0.252 0.331 0.303
0.020 0.488 0.487 0.343 0.433 0.407
0.030 0.654 0.648 0.472 0.581 0.544
0.040 0.808 0.796 0.578 0.714 0.658
0.050 0.944 0.929 0.669 0.830 0.758
0.060 1.040 1.025 0.738 0.911 0.828
0.070 1.098 1.083 0.790 0.968 0.879
0.080 1.109 1.096 0.796 0.981 0.886

14
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£ B.5 (48)
AFEAFHFRTE Cur
et Gy/Gy
MeV
AP PA LAT ROT 1SO
0.100 1.097 1.083 0.805 0.977 0.885
0.150 1.050 1.046 0.795 0.948 0.865
0.200 1.022 1.020 0.789 0.926 0.850
0.300 0.992 0.987 Q.1 0.904 0.835
0.400 0.97 0.899 0.832
0.500 L¥p 0.967 0.797 0. 0.833
0.600 0. 0.966 0.805 .903 0.837
0,800 .970 0.967 0.819 0. 0.847
1.000 0. 0.91 0.857
2.000 0.98 39 0.891
4.000 0.991 P995 0. 3 0.914
6.000 0.989 0.9 917 53 0.919
8.000 0 0. 20 0.952 0.919
10.00 0.98 0.9 921 50 0.918
E: A & LI
B.6Q A~ | & 34
AIEAASHRTH Cur
s Gy/Gy
MeV
PA LAT 1SO

0.010 0.304 0 0.114 0.087 7
0.015 0.664 3 0.287 0.236
0.020 0.912 0.000 0.390 0.423 0.365
0.030 1.197 0.000 0.579 0.588 0.523
0.040 1,334 0.018 6 0.718 0.694 0.639
0.050 1.419 0.052 1 0.838 0.793 0.742
0.060 1.492 0.083 7 0.930 0.886 0.812
0.070 1.536 0.122 0.988 0.958 0.857
0.080 1.550 0.156 1.023 0.999 0.882
0.100 1.530 0.193 1.049 1.030 0.907
0.150 1.425 0.241 1.024 1.017 0.894
0.200 1.357 0.262 1.020 0.994 0.868
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% B.6 (40
AEAAGFRXTH Cr

el Gy/Gy
MeV

AP PA LAT ROT 1SO
0.300 1.280 0.295 1.015 0.958 0.846
0.400 1.232 0.333 1.013 0.935 0.839
0.500 1.199 0.369 1.012 0.921 0,836
0.600 1.174 0.401 1.010 0.913 0.835
0.800 1.138 0.453 1.007 0.908 0.837
1.000 1.113 0.495 1.004 0.909 0.843
2.000 1.047 0.618 1.005 0.943 0.878
4.000 0.995 0.123 1.015 0.995 0.917
6.000 0.967 0.175 1.022 1.024 0.936
8.000 0.946 0.807 1.028 1.044 0.950
10.000 0.931 0.833 1,034 1.063 0.963

e AR A R M A LI 3.3,

16
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Mt R C
(FEPHEM
BHBFPARXFHEERNELNT RN (pa/p). B

RE BT P AR B T AR R WA BT (pen /0w LR C.1
FC1 XNTFARAAXATFHREBHN/ILMERN (pa/p)n B

(pen/pdm
T R ( m’kg™") X107°
MeV
=5 7K EH M LA B

0.015 130.0 134.0 123.5 137.1 572.6
0.02 52.55 53.67 49.42 55.31 245.0
0.03 15.01 15.20 14.04 15.79 72.90
0.04 6.694 6.803 6.339 7.067 30.88
0.05 4,031 4.155 3.922 4,288 16.25
0.06 3.004 3,152 3.016 3.224 6.988
0.08 2.393 2.583 2.517 2.601 3.309
0.10 2.318 2.539 2.495 2.538 3.838
0.20 2.672 2.966 2.936 2.942 2.994
0.30 2.872 3.192 3.161 3.164 3.095
0.40 2.949 3.279 3.247 3.250 J.151
0.50 2.966 3.299 3.267 3.269 3,159
0.60 2.953 3.284 3.252 3.254 3.140
0.80 2.882 3.205 3.175 3.176 3.061
1.00 2.787 3.100 3.071 3.072 2.959

. 4B % ¥ . Frank H. Attix and William C, Roesch, Radiaon Dosimetry, Volume 1, Academic Press, New
York and LLondon, 1968,
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B F D
(F R R
EAMSUEENESIEEDERER I

BB RN S RS RERFH I« HILE D.1.

®D1 —ERHFUZENESIEBENEERRH I
o 'k . 7 —_— I'k 7 .
mGy * m* * GBq' » h™! mGy * m* » GBq~' + h™!

% Na 0.283 B 5.95X107?
“Na 0.434 | 0.278
2K 3.30X107? 133 Ba 5.66X1077
1686 0.257 40 R 0.293
"y 0.368 e 6 0.205

* Mn 0.111 B Cs 7.69X 1072
% Mn 0.196 0 Tia 0.267
*Fe 0.151 11 Ce 7.26X107%
*Co 0.130 B2 EU 0.137

% Co 0.304 182 T 0.159

™ Se 0.153 187 W 7.08X107¢
% Nb 9.91x 1072 W21y 0.109
1% Ru 4,01X1072 198 Au 5.43Xx107°
Hom A g 0.337 27 Ac 5.19X10~*
113 8n 0.042 29'Ra 0.195
HSh 0.28 i) 2.36X107¢
W Te 0.049 #Am 0.037

1] ~1.65 x107?* BF 0.143

. TR R .GB/T 16149—2012,

R
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Bf R E
(R R)

AEEEHEERRTRPNRBRL

A [F) e B S R AE R TR A B B SR R B K ELL,

GBZ/T 261—2015

RE| FREEHEEFRDNREPHREREZY
e & 7 i 7 % ) Sit] )
(p=2.7g+cm™?) (p=2.42 g+ cm™) (p=7.87g+cm™*) (p=11.35 g» cm™*)

Am-241 6.855X107" 7.083%107! 8.901 51.79
Ra-226 3.510X 107! 3.243X107! 1.259 11.50
Ir-192 2,781 xX10™! 2.589x 107! 8.342 X107 4.040
Au-198 2,489 107! 2.309x 107! 7.236X107! 2.361
Cs-137 1,998 107! 1481515 5.824 X107 1.140
Co-60 1.480%107! 1375105~ 4.179x107! 6.458 X107
Am-241 6.453X 107! 1.90Xx 107! 1.973 X 107! 1.952X 1071
Ra-226 3.125Xx10™! 1.40X 107! 1.144 X107 1.655X 107"
Ir-192 2.514X 107! 1.15X% 107! 1.118 107! 1.37¢10~*
Au-198 2.242X10™! 1. 00x107! 1.106 X107! 1.245X107*
Cs-137 1.809 X 107! 8. 40x107! 8.50X107* 1.00x10™*
Co-60 1.332X107! 6. 00X107* 6.30X107% 7.33X107°

i MR E & FHE k. Frank H. Attix and William C
Press,New York and London,1968.

»Roesch, Radiaon Dosimetry , Volume 1, Academic
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M R F
(B RHER R
TEEHTHREHHEF

AT ZF T B R U R F LR FL1,
% F.1 FSDEREEE) =100 cm B, AR & H TH R E#SHEF

R AT (B)
L E HVL T8 S T I A T et S B
kV mmAl ) 100 mm X 100 mm 100 mm X1 000 mm 250 mm X 250 mm
7K ICRU k| PMMA 7K ICRU k| PMMA 7K ICRU Ek| PMMA

50 1.74 1.24 1.25 1.33 1.26 1.27 1.36 1.26 1.28 1.36
60 2.06 1.26 1.28 1.36 1.31 1.32 1.41 1.31 1.32 1.42
70 2.41 1.30 1.31 1.39 1.34 1.36 1.45 1.35 1.36 1.46
70 2.64 1,32 1.32 1.402 1.36 1537 1.47 1.36 1.387 1.48
70 3.96 1.38 1.39 1.48 1.45 1.47 1.58 1.46 1.47 1.59
80 2.78 1.32 1.33 1.41 1.37 1.39 1.48 1.38 1.39 1.50
80 3.04 1.34 1.34 1.42 1.39 1.402 1.51 1.40 1.41 1.52
80 4.55 1.40 1.40 1.49 1.48 1.50 1.61 1.49 1.51 1.63
90 3.17 1.34 1.34 1.43 2.00 1.41 1.51 1.41 1.42 1.53
90 3.45 1.25 1.36 1.44 1.44 1.43 153 1.42 1.44 1.55
90 5.12 1.41 1.41 1.50 1.50 1.51 1.62 1.51 1.53 1.65
100 3.24 1.34 1.34 1.42 1.40 1.41 1.51 1.41 1.42 1.53
100 3.88 1.36 1.37 1.45 1.44 1.45 185 1.45 1.46 1.57
100 5.65 1.41 1.42 1.50 1.51 1.53 1.64 1.63 1.55 1.66
110 3.59 1.35 1.35 1.43 1.42 1.43 1,53 1.43 1.44 1.55
120 4.73 1.3% 1.38 1.46 1.46 1.48 1.58 1.48 1.49 1.60
120 6.62 1.41 1.42 1.50 168 1.54 1.64 1.54 1.56 1.67
130 4.32 1.36 1.36 1.44 1.44 1.45 1.56 1.45 1.47 1.57
150 4.79 1.36 1.36 1.44 1.45 1.46 1.55 1.46 1.48 1.58
150 6.80 1.39 1.39 1.47 1.50 1.51 1.61 | 1.52 1.53 1.63
150 8.50 ! 1.40 1.41 1.48 1 1.54 1.64 1.55 1.57 1.67

F. AFENBKIERX Y . PETOUSSI-HENSS, N., ZANKL, M., DREXLER. G., PANZER, W,, REGULLA, D.,
Calculation of backscatter factors for diagnostic radiology using Monte Carlo methods, Phys. Med. Biol. 43
(1998) 2237-2250,
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M ® G
(EREHR)
PFREFELERNEASH

TEREFEMENNEHASEILE G1~% G.3,
F Gl AEHEEMARBAHARTIBRIEAFAEBNEREY

G {#] Cor
T AR G & et
MeV

A LLAT AT ROT 1SO
1.00E-03 3.42 1.18 0.44 0.44 .39 1.06
2.00 E-03 1.16 0.43 0.43 1 1.05
5.00E-03 3.51 1.15 0.42 0.42 1.39 1.07
1.00E-02 3. 5 1.12
2.00E-0 4.00 5 i; 1.22
3.00E- 4.25 0. 1.6 1.30
5.00E 4.8 1.18 0. 1.83 1.47
7.00E-@2 5. 1.21 0.4 2.00 1.66
1.00E- 6.48 25 0. 2.2 1.97
1.50E-0 8.25 0.51 2.7 2.50
2.00E-01 9.97 5 3.00
3.00E-01 13. 5 = z 17 3.93
5.00E-01 4 1.70 0.73 0.73 5. 5.57
7.00E-01 22, 1.95 0.85 0.85 .34 7.02
9.00E-01 2.24 1.03 8.75 8.34
1.00E+00 27.1 2.4 1. 9.42 8.96
1.20E+00 29.6 ’ 1.5 1.55 10.7 10.1
2.00E+00 36.7 6.43 1.22 4.22 15.3 14.1
3.00E+00 42.7 11.9 8.03 8.03 20.2 18.2
4.00E+00 47.4 17.3 11.6 11.6 24.5 21.7
5.00E+00 517 21.5 14.8 14.8 28.2 24.8
6.00E+00 55.8 25.4 17.9 17.9 31.5 27.6
7.00E+00 59,7 29.1 20.7 20.7 34.5 30.2
8.00E+00 63.3 B 23.3 233 372 32.7
9.00E+00 66.7 36.0 25,7 257 39,7 35.1

O ASTECES U 3.3,
2. MR G ERHOBIE KB ICRP 74 H AR .1996,
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® G2 ARARBENARANSAAT IR PEAENRRRELY

RRAHF AT Cor
T B At G » g
MeV

AP PA LLAT RLAT ROT ISO
1.00E-03 2.86 2.71 0.78 0.78 1.80 1.25
2.00E-03 2.88 2.68 0.77 0.77 177 1.24
5.00E-03 2:91 2.68 0.76 0.76 1.16 1.25
1.00E-02 2.94 2.70 0.77 0.77 1.78 1.28
2.00E-02 2.97 2.72 0.79 0.79 1.83 1.33
3.00E-02 2:99 2.76 0.81 0.81 1.88 1.37
5.00E-02 3.04 2.85 0.84 0.84 1.97 1.44
7.00E-02 3.09 2.95 0.87 0.87 2.04 1.49
1.00E-01 3.17 3.10 0.91 0.91 2.14 1.55
1.50E-01 3.32 3.22 0.97 0.97 2.27 1.63
2.00E-01 3.46 3.38 1.02 1.02 2.38 1.70
3.00E-01 3.74 3.7 1.12 1.12 2.57 1.82
5.00E-01 4.54 4.70 130 1.30 2.90 2.10
7.00E-01 5.70 5.74 1.44 1.44 3.27 2.47
9.00E-01 7.08 6.98 1.66 1.66 3.93 2.89
1.00E+00 7.81 7.67 1.81 1.81 4.38 3.12
1.20E+00 9.33 9.22 2.26 2.26 5.45 393
2.00E+00 15.5 15.7 4.85 4.85 10.8 6.78
3.00E+00 22.8 23.2 8.44 8.44 S | 11.8
4.00E+00 29.2 29.6 11;9 11.9 224 16.0
5.00E+00 34.6 35.0 154 15:1 27.0 21.0
6.00E+00 39.4 39.6 18.1 18.1 30.9 23.9
7.00E+00 43.6 43.5 20.8 20.8 34.3 27.0
8.00E+00 47.4 46.9 23.3 23.3 37.3 29.1
9.00E+00 50.8 49.9 25.6 25.6 39.9 32.2

. ASEOE S LK 3.3,
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RGC3 FAEHENFARAAHAXTIBIIBHASHERRL

A AGH KT H Cor
T RE A 56y & i
MeV

AP PA LLAT RLAT ROT 1SO
1.00E-03 1.78 2.84 1.03 1.03 1.69 1.21
2.00E-03 1.75 2.81 1.01 1.01 1.68 1.18
5.00E-03 1.76 2.81 1.01 1.01 1.69 1.18
1.00E-02 1.81 87 1.03 3 1.74 1.21
2.00E-02 1.9 1.09 1.09 1.79 1.29
3.00E-02 .00 3.13 1.15 15 1.86 1.36
5.00E-02 2. 3.37 1.25 1.25 9 1.50
7.00E-02 29 3.63 1.35 1.36 2.1 1.62
1.00E-01 2, a2 1.78
1.50E-0 2.1 2 2.04
2.00E- 2.92 1 3.0 2.28
3.00E- 3.28 A1 2. 3.68 2:77
5.00E-@1 4, 8.56 3 3. 4.92 3.70
7.00E- 5.09 10.6 3. 6.12 4.61
9.00E- 6.21 4 7.2 5.49
1.00E+0 6.79 7. 5.93
1.20E+00 1, .08 6.85
2.00E+00 2.8 22.5 9.99 9.99 13. 10.3
3.00E+00 183 29.7 14.3 14.3 L2 14.3
4.00E+-00 2 35.2 17.8 17 23.8 17.9
5.00E+00 21, 20.9 20.9 27.8 21.1
6.00E+00 3.7 .6 23.6 .6 31,1 23.8
7.00E+00 34.5 45.5 : 26.0 34.0 26.3
8.00E+-00 37.5 48.1 28.2 28.2 36.7 28.7
9.00E+00 40.2 50.5 30.2 30.2 39:1 30.9

X ASTHH S R 3.3,

23
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H ® H
(B BB R)
FEEETHFEIBINLABNERRER

AFERTHFERRILHROBRABILE H.1,
®XH! AREETHFEBILABRNERRY

BRI 3 R R e R
7l o5
MeV
H* (10)/® | He(10, 0O/@ | Hp (10, 157/ | He (10, 300/® | Hp (10, 457/@ | Hp (10, 609/® | Hp (10, 757/

1.00E-03 7.90 8.78 8.20 7.29 5.43 3.46 1.66
2.00E-03 7.70 8.72 8.22 7.27 5.43 3.46 1.67
5.00E-03 8.00 9.36 8.79 7.46 5.71 3.59 1.69
1.00E-02 10.5 11.2 10.8 9.18 7.09 4.32 1.77
2.00E-02 16.6 17.1 17.0 14.6 11.6 6.64 211
3.00E-02 23.7 24.9 24.1 21.3 16.7 9.81 2.85
5.00E-02 41.1 39.0 36.0 34.4 27.5 16.7 4.78
7.00E-02 60.0 59.0 55.8 52.6 42.9 27.3 8.10
1.00E-01 88.0 90.6 87.8 81.3 67.1 44.6 13.7
1.50E-01 132 139 137 126 106 73.3 24,2
2.00E-01 170 180 179 166 141 100 35.5
3.00E-01 233 246 244 232 201 149 58.5
5.00E-01 322 335 330 326 291 226 102
7.00E-01 375 386 379 382 348 279 139
9.00E-01 400 414 407 415 383 =3 b 171
1.00E+00 416 422 416 426 395 332 180
1.20E+00 425 433 427 440 412 855 210
2.00E+00 420 442 438 457 439 402 274
3.00E+-00 412 431 429 449 440 412 306
4.00E4+-00 408 422 421 440 435 409 320
5.00E+00 405 420 418 437 435 409 331
6.00E+00 400 423 422 440 439 414 345
7.00E+00 405 432 432 449 448 425 361
8.00E+00 409 445 445 462 460 440 379
9.00E+00 420 461 462 478 476 458 399

. BB . ICRP 74 MR . 1996,

24
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Mt R I
(FRHIEMR)
RFREFEBEENNTERASH

HPREITRMANNEHSBOLE L1~% L5,
FLl ARGHEMAP ASAR TEFIBINBREFENHBREY

T R B R R R R
e 2
pGy * cm
MeV
B Rk L FAREL L.
1.00E-01 8 : =
4.00E-01 98 = = =
6.00E-01 1571 0 0 0
1.00E+00 164 1 1 14
1.50E+00 158 14 b 43
2.00E+00 153 37 11 75
4.00E+00 150 214 28 200
1.00E+01 165 345 52 325

FE: BRI S RMEEE R ICRP 74 H ¥ ,1996.

L2 AEHEEMAP AR TEHFIBIENLYENENERER

SE 1) 24 B 7R R R B Con

et 2

nSv * cm
MeV

H' (0.07,09/® H' (3,0/® H' (10,0%)/®

0.10 1.661
0.40 0.455 : =
0.60 0.366 —
1.00 0.312 0.301
1.50 0.287 0.524 —
2.00 0.279 0.481 0.005
4.00 0:272 0.334 0.447
10.00 0.275 0.303 0.330
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£ 13 AAASHBEXH (007, o ) WEERY

e i R(0.07,a)

MeV 0 15° 30° 45° 60° 67.5° 75° 82.5° 85° 89°
0.10 1,000 0.938 0.760 0.509 0.258 0.189 0.081 0.027 0.016 0.002
0.40 1.000 1.039 1.143 1.330 1.348 1.82 0.661 0.245 0.133 0.015

0.6 1,000 1.032 1.121 1.287 1.461 1.608 1.227 1.366 1,188 1.014
1.00 1.000 1.017 1.087 1.227 1.469 1.583 1.308 0.552 0.294 0.030
1.50 1.000 1.027 1.075 1.191 1.401 1.574 1.572 0.756 0.422 0.041
2.00 1.000 1.022 1.066 1.163 1.338 1.510 1.654 0.950 0.53 0.053
4,00 1.000 1.007 1.042 1.097 1.239 1.369 1.546 1.479 0.952 0.093
10.00 1.000 1.010 1.016 1.050 1.126 1.220 1.345 1.661 1.646 0.210

F L4 FEAASHBEXH G.aMEERH
B R(0.07,a)
MeV 0° 15° 30° 45° 60° 67.5° 75 82.5° 85° 89°
0.08 1.000 0.839 0.465 0.167 0.037 0.021 0.003 - —

1 1.000 0.905 0.657 0.346 0.127 0.063 0.027 0.007 0.004 —
1.50 1.000 0.951 0.798 0.548 0.276 0.172 0.086 0.029 0.015 0.002
2.00 1.000 1.000 0.940 0.746 0.425 0.267 0.138 0.047 0.026 0.003
4,00 1.000 1.036 1.134 1.272 1.039 0.741 0.412 0.142 0.078 0.007
10.00 1.000 1.005 1.025 1.092 1.347 1.419 1.048 0.402 0.215 0.1;9

F 15 ARASHBENH (10,0 MEERHY

Bt R(10,a)

MeV 0° 15° 30° 45° 60° 67.5° 75° 82.5° 85°

2.00 1.000 0.720 0.308 0.088 0.029 0.20 0.010 -

4,00 1.000 0.454 0.677 0.526 0.239 0.134 0.062 0.02 0.01

10.00 1.000 1.017 1.083 1.211 1.008 0.694 0.360 0.114 0.060
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