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property

lead iron  jOrdinary
concrate

densit§ (g/cm3) 11.35 7.87 2.2-2.4
atomic number 82 26 11
atomic weight 207.19 55.35 -
melting point (°c) 327 1535 -
specific heat (J/g/"c) 0.13 0.46 0.8
thermal conductivity (J/cm/sec/ c) 0.339 0.67 0.01
coefficient of thermal expansion(/’'c) 2.,A95x10—6 11x10 8x10—6
hardness (Srinell) 4 100 -
Yield strength (psi) 860 25,000 -
Tensile strength (psi) 1980 40,000 <500
Creep (psi, 1 % in 10 years at 100 c) 1277 15,000
elongation ( %) 45 25 | -
Young"é madulus (psi) 2x1(.‘)_6 30x10m6
radiation damage nil small pegligible
corrosion resistance good fair -
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property Water
density (g-cm?, 20°¢c) 1
effective atomic number ‘ 7.4
electron‘number (pexr gram) 3.34x1023
hydrogen concentration*(atom cm-3) 6;7x1022
| metting point ("c) 0
boiling point ("c) 100
specific heat (J/g "c) 4.18
thermal conductivity (J/em/sec/’c) 5.9
volume coeffipient of thermall/(/ ¢) 4.1x10'4
smaii

radiation damage
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Material Mev o | 1 2 ! y 10 '35 20 25 30

Aluminium 0.255 (1.00) | (2.75) (5.50) | (1%.40) (36.50) | (76.30) | (188.00) | (365.00)(435.00) | (870.00)
0.5 {1.00) 2.37 4 .24 S4497 21.5 33.90 80.8 141.00 [{217.20) | (310.39)

1.0 (1.00) 2.02 3.31 4 464508 () 18010 21.20 37.90 58.50 {(100.30) | (138.00)

2.0 (1.00) 1.75 2.61 4.62 3.05 |+ 1%.90 y 18.70 26.30 [{132.39) {40.42)

3.0 {1.00) 1.64 | 2.32 3078 6.14 3.65 13.00 17.70 | (25.43) (32.30)

4.0 {1.00) 1.53 2.08 3.22 T Sa {1\ 6.88 10.10 | 13.40{ (16.35) {20.48)

6.0 (1.00) 1.42 1.85 M F£2070 4,06 5.49 7.97 10.40 | (12.96) (15.56)
8.0 (1.00) 1.34 1.68 2.37 3.45 4.58 6.56 8.52| (10.37) (12.47)_

10.0 {1,00) 1.28 1.55 P 12 3.01 3.96 5.63 7.32| (9.94) (11.98)

Water 0.255 (1.00) 3.09 7.14 23.00 12.90 166,00 456.00 $82.00 [{890.00} |(1,000.10)
0.5 {1.00) 2.52 5.14 14.30 38.80 77.60 178.00 234.00 |(534.29) | (734.00)

1.0 (1.00) 2.13 3.71 7168 16.20 27.10 50.40 82.20 |(184.40) | (262.70)

2.0 (1.00) 1.83 2.77 4,88 | 8:46 12.40 19.50 27.70 | (22.09) (24.45)

3.0 (1.00) 1.69 2.42 391 83723 8.63 12.80 17.00 | (32.50), (43.15)

4.0 (1.G0) 1.58 2.17 3.34 508 6,94 9.97 12.90 | (15.35),! - (13.75)

6.0 (1.50) 1.46 179% 2.76 3.99 5:18 7.09 8.85 | (10.51) (12.04)

3.0 (1.00) 1.38 1:74 2.40 3.34 4225 5.66 6.95 | (7.53) (2.98)

10.0 (1..00) 1.33 1.63 2.19 2.97 3.72 4,90 5.98 | (7.60) | * (8.66)

Lead 0.5 {1.00) 1.24 1.42 1.69 2.00 2.27 2.65 2.73] (3.53) (3.94)
1.0 (1.00) 1.37 1.69 2.26 3,02 3.74 4.81 5.85| (6.50) (7.49)

2.0 (1.00) 1.39 .76 2151 3. 66 4.84 6.81 9.0% | {11.79) (14, 37)

ng gi.gg; i'i? i.gg ;.gg 3.75 5.3? \ s.%4 12.30 | (16.44) (21.41)

2.9 (2-00) 1.27 1.56 2.25 3.61 5.44 9.80 16.30 | (24.39) (34.32)

. 20 (1.0-".'3 1.18 1.40 . 4.97 3.44 5.55 11.7_0 23.60 | (36.47) (57.11)

8.0 (1.00) | 1.14 DN [ | 3% Vo 2102 [5NE3B0 | 32,70 ) (56.63) | (82.23)

| 100 (1 ro) 11y e L ;.gg 5.07 12710 44.€0 (83.77) (136.31)
. (1.7 . . .5 .52 4.34 12.50 39.20 | (79.10) | (128.59)

.

9
52




@139 @ (90)

E
. 0

Material Mev 0 1 10 15 20 25 30
Iron 0.5 (1.00) 1.98 0 15.20 35.4 55.60 |(G0.64) (109.70)
1.0 (1.00) 1.87 16.20 28.3 42,70 [(61.07) (83.13)
2.0 (1.00) 1.76 10,90 17.6 25.10 [(35.67) (46.44)
3.0 (1.00) 1.55 8.51 13.5 19.10 [(24.51) (30.71)
4.0 (1.00) 1.45 7.11 | 11.2 16.00 [(21.46) 127.53)
6.0 (1.00) 1.34 6.02 9.89 14.70 [(20.42) (27.06)
8.0 (1.00) 1.27 5.07 3.50 13.00 [(18.30) -(24.81)
10.0 (1.00) 1.20 4,35 7.54 12.460 |{(18.45) (25.43)
Tin 0.5 (1.00) | .1.56 6.04 5.64 (14.20) [(15.10) (18.70)
1.0 (1.00) 1.64 8.85 13.70 13.80 [(28.00) (39.00)
2.0 (1.00) 1.57 £.53 13.60 15.30 {(38.060) {50.00)
, 3.0 (1.00) 1.46 7.91 13.30 20.10 [(43.00) (61.20)
' 4.0 (1.00) 1.38 7.41 13.20 21.20 [(52.00) (100.00)
- 6.0 (1.00) 1.26 6.94 14.80 29.10 [(59.00) (121.00)
3.0 (1.00) 1.19 6.19 i5.10 34.00 [(81.00) (199.00)
10.0 (1.00) 1.14 5.21 2.50 33.40 [(92.00) (125.10)
Tungstan 0.5 (1.00) 1.28 2.61 3.12 (3.90) | (3.53) (3.94)
) 1.0 (1.00) 1.44 23 4164 €.25 7.35 | (6.60) (7.49)
2.0 (1.00) 1.42 &3 5.27 8.07 10.60 [(11.79) (14.37)
3.0 (1.00) 1.36 74 5.92 2.66 14.10 [(15.44) (21.41)
4.0 (1.00) 1.29 62 6.27 12.00 20.90 [(24.39) (34.32)
6.0 (1.00) 1.20 43 . .29 15.70 36.30 |(56.63) (82.23)
5.0 (1.00) 1.14 32 f 546 15.20 41.90 {83.77) (136.31)
1¢.0 (1.00) 1.11 25 A 5.65 14.00 39.30 [(79.10) (128.59)

it



A @ (wa)

X E ' : ppa
Material °
. MeVv o 1 2 4 7 10 15 20 25 30 .
Uranium 0.5 (1.00) | 1.17 1.30 1.48 367 1.85 2.08 (3.40) | (3.53) (3.94)
1.0. (1.00) 1.31 1.56 wgelit} 2.50 2.97 3.67 (4.08) (6.50) (7.49)
2.0 (1.00) 1.33 1.64 =] 3.09 3.95 5.36. {6.48) {11.73) | (14.37)
3.0 {1.00) 1.29 1.58 22l 3.27 4.51 6.97 9.88 (16.44) | (21.41)
4.0 (1.00) 1.24 1,50 2.05 320, 4,66 38.01 12.70 (24.39) | (34.32)
6.0 {(1.00) 1.16 1.36. 4% 4 56 2.96 4,30 - 10.8 23.00 (56.63) | (32.23)
3.0 (1.00) 1.12 | 1 8% .66 2.61 4,36 11.2 28.00 (83.77) 1(136.31)
10.0 (1.00) 1.09 1.20 1850 2.26 3.75 10.5 28.50 (79.10) {(128.59)
‘mwwe  aveglunvify () luaitlnannnasanands Tnge @5 En s salinnaans Wi sl interpolation & extrapolation téchnigue
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: 0 Hp2
_ Material MeV o 1 3 4 4 10 15
Water 0.5 (1.090) 2.63 4,29 92,05 20.0 35.9 - 74.9
1.0 (1.00) 2.26 3.32 6.27 11.5 18.00 30.8
2.0 (1.00) 1.84 2.63 4.28 6.95 9.87 14.4°
3.0 {1.00) 1.69 2.31 3.57 5,51 7.48 10.8
4.0 (1.00) 1,58" 2,10 3.12 4.63 6.19 3.54
6.0 (1.00) 1.45 1.86 2.63 3.76 4.36 6.73
8.0 (1.00) 1436 1.69 2.30 3.16 4.00 5.47
10.0 (1.00) (1.29) (1.54) (2.25) (3.00) (3.90) (5.00)
Lead 0.5 (1.00) 1424 1.39 1.63 1.87 2.08 (3.00)
1.0 (1.00) 1.38 1/68 2.138 2.80 3.40 4.20
2.0 (1.G0) 1.40 1776 2.41 3,36 4.35 5.94
3.0 {1.00) 1.36 .71 2,42 3.55 4.82 7.18
4.0 (1.00) 1.28 1.56 2.18° 3.29 4.69 7.97
6.0 (1.00) 1.19 1.40 1.87 2.97 4.69 9.53
8.0 (1.00) 1.14 1.30 1.69 2.61 4.18 3.083
10.0 -(1.00) '1.11 1.24 1.54 2.27 3.54 7.79
Iron. 0.5 {1.00) 2.07 2,94 4.87 8.31 12.4 20.6
1.0 (1.00) 1.92 2.74 457, 7.81 11.6 18,9
2.0 (1.00) ¥.69 2.35 3.76 6.11 8.78 13.7
3.0 {1.00) ¥.58 2.13 3.32 5.26 7.41 11.4
4.0 (1.00) 148 1.90 2.95 4.61 6.46 9,92 .
6.0 (1.00) 1.35 1.71 2.48 3.81 5.35 £.39
8.0 (1.00) 1.27 1.55 2.17 3.27 4.58 7.33
10.0 (1.00) 1,22 1.44 1.95 2.89 4.07 6.70

®o




A3l ¢ (sin)

E - u.a
Material 0 2
‘ MeV ) ' 1 2 4 7 10 15
Tin 0.5 (1.00) (1.70) (2.30) (3.45) (5.34) . (7.25) {10.00)
1.0 (1.00) 1.65 3 3.24 3.40 | 5,18 7.19 10.50
2.0 (1.00) 1253 2.13 3,27 5.12 7.13 11.00
3.0 " (1.00) © 1,39 1480 2.69 4.31 6.30 11.00
4.0 (1.00) (1.43) (1.97) (2.98) (4.72) (6.72) (11.20)
6.0 (1.00) 1.27 157 2.29 . 3.72 5.77 11.00
8.0 (1.00) (. 22) © o (1.45) (2.02) (3.27) (5.15) (10.30)
10.0 (1.00) 1.16 e UTIR 3 1.77 2.81 4.53 9.68
Uranium 0.5 {(1.00) (1£17) (1.28) - (1.45) (1.60) (1.73) {2.50)
1.0 (1.00) 1.38 F- 1.53 1.90 2,32 . 2.70 3.60
2.0 (1.00) 1.33 .62 2.15 2.87 3.56 4.89
3.0 (1.00) 1.29 ol S 2.13 3.02 3.99 5.94
4.0 (1.00) 1.25 1.490 2.02 2.54 4,06 6.47
6.0 (1.00) 1.18 1.37 1.82 2.74 4.12 7.79
8.0 (1.00) 1.13 152% 1.61 2.39 3.65 7.36
¥0.0 {1.00) 1,10 ( 1.21 Y. 45 2,12 3.21 6.58

* = 3
nUNYINY  Afey bRy ()
technique

vlunilasnnisananivlaee Wosspy mavafinrians 1uffis119 interpolation & extrapolation
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B(pa) = Ale"alua +HAy 7 b A — 2.11
Toud A, = 1-a, WRZAASINT W Q:uﬂﬂﬂiﬂﬂﬂ:kﬁﬂﬂl%ﬁﬁﬁ.
A1 ©  uandAn AL ol o 'wavﬁha(b)
1 e
Méfefial e ¥ b 4 oy éz
Mev 1
Aluminiun | 0.5 - 10.4000 © 10,1200 0.0120
1.0 ' 8.0000 0.1100 0.0440
2.0 5.5000 0.0820 - 0.0930
3.0 4.5000 {  0.0740 | 0.1160
4.9 1t ;.sooo‘ = Q0L 0660 0.1300
6.0 3.1000 |  0.0640 | o.1520
g0 | 5 $3000 00620 0.1500
10.0 2.2500 0.0600 0.1280
Water 0.5 24.0000 0.1380 0.0100
1.0 11.000¢ |  0.1040 : 0.0300
2.0 ' 6.4000 . 0.0760 0.0920
3.0 5.2000 '; 0.0620 0.1080
4.0 4.5000 0.0560 0.1170




3 1]
A1 B (%)

ola

Material Egv Al o] cy
' Water 6.0 3.6000 0.0500 0.1240
8.0 3.0000 0.0450 0.1280
10.0 2.7000 0.0420 0.1300
| 1ead 0.5 1.6500 040320 0.2960
1.0 24500 0.0450 0.1780
2.0 216000 0.0710 0.1030
3.0 2 /1500 0.0970 0.0770
4.0 41 /6500 0.1230 0.0640
6.0 0.9600 0.1750 0.0590
8.0 0.6700 0.2040 0.0670
10.0 05000 £ 0.2140 0.0800
Iron 0.5 107, 0000 0.0948 0.0120
1.0 8.0000 0.0895 0.0400
8.0 5.5000 0.0788 0.0700
3.0 5.0000 0.0740 0.G750
4.0 3.7500 0.0750 0.0820"
6.0 2.9000 0.0825 0.0750
8.0 2.3500 0.0833 0.0546
10.0 2.0000 0.0950 0.0116
Tin 0.5 6.0000 0.0833 0.0300
1.0 4.5000 0.0800 0.1300
2.0 4.0000 0.0800 0.1420
3.0 3.3000 0.0920 0.1390




715997 » (A19)
Material =y A oy oy
MeV 1
Tin 3.0 2.8000 0.1100 0.1100
6.0 1.7000 0.1440 0.0400
8.0 1.2000 0.1700 0.0000
10.0 0.8200 0.1850 0.1000
Concrete 0.5 1245000 01210 9.0060
’ 1.0 9 /9000 "0. 0880 0.0290
2.0 6.3600 0. 0690 0.0580
3.0 4.7000 0.0620 9.0730
4.0 3.9000 0.9590 9.0790
6.0 3.1000 0.0590 0.0830
8.0 2.8000 0.0570 0.0860
10.0 2.6000 0.0500 0.0840
Tungsten 0.5 4.3000 0.0453 0.0390
1.0 3.3000 0.0430 0.1480
2.0 2.9000 0.0690 0.1880
3.0 2.7000 0.0860 0.1340
4.0 2. 0500 011180 0.0700
6.0 1.2000 0.1710 0.0
8.0 0.7000 0.2050 0.0520
10.0 0.6000 0.2120 0.1440
1

oo
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Gamma-Ray Energy. MeV

Material | 0.1 | 015 ] 0.2 | 03 ' 04 | 05 | 0.6 Jw0R A 10/ 125 ] 150} 2 3 4 5 i 6 8 10
: 1
H 0411 .0487| .0531].0575 | .0589 | .0591 | 0590440525 110557 | 0<33 | 0509 | 0367 | .0401 | 0354 | .0318 | 0291 | .0252 | 0oss
Be .0183] .0217} .0237] .0256 | .0263 | .0264 | .0263 | 0256/| 02481 0237 | 0227 |.0210| 0183 | .0164 | .0151 | o141 | .0127 | 0118
C 0215| .0246| .0267|.0288 | .0296 | .0297 | 029670289 | 0280'| 0268 | 0256 | 0237 | .0209 | .0190 | .0177 | .0166 | .0153 | 0145
N 0224] .0249] 0267} .0288 | .0296 | .0297 | .0796 | 0989 | 0280 | 0268 | 0256 | 0236 | 0211 | .0193 | 0180 | 0171 | .0158 | 0151
o 0233 .0252} 0271 .0289 | 0296 | .0297 | 0296 [£0289 |.0280 | .0268 | .0257 | 0238 |.0212 | 0195 | 0183 |.0175 | 0163 | 0157
Na | .0289] .0258| .0266|.0279 | 0283 |.0284 | .0284 | .0276 | .0268 | .0257 | .0245 | 0229 | 0207 | .0194 | .0185 | .0179 | .0171 | o168
Mg | .0335| .0276] .0278|.0290 | .0294 | .0293 | .0282 | 0285 | .0276 | .0265 | .0254 | 0237 | .0215 | .0203 | .0193 | .0188 | .0182 | 0180
* Al .0373| .0283| .0275.0283 | 0287 | .0286 | .0286 | .0278 |.0270 | .0259 | 0248 | 0232 | 0212 | .0200 | .0192 | c188 | .0183 | 0182
Si 0435 | .0300| .0286| .0291 | .0293 | .0290 | .0290'| .0382 | .0274 | .0263.| .0252 | 0336 | 0217 | .0206 | .0198 | .0194 | .0190 | 0189
P .0501{ .0315| .0292| .0289 | .0290 | .0290 | .0287 | .0280 | 0271 | .0260 {20250 | .0234 | .0216 | .0206 | .0200 | .0197 | .0194 | 0105
s .0601 | .0351| .0310|.0301 | .0301 | .0300 | .0298 | .0286'} 0370 | .0268 | 0258 | 0242 | 0224 | .0215 | .0205 | .0206 | .206 | 0206
Ar 0729 .0368| .0302| .0278 | .0274 | .0272 | .0270 | .0260 | 0252 | 0242 § 0233 | 0220 | .0206 | .0199 | .0195 | .0195 | .0194 | 0197
K 0909 .0433| .0340( .0304 | .0298 | 0295 | .0291 | 028240372 | 0261|0251 | 0237 | 0222 | 0217 | 0214 | .0212 | 0215 | 0219
. Ca 1T | 0489 0367 .0318 | 0309 | .0304 [40300 | .0290 | .0279 | .0268 | .0258 | 0224 {10230 | .0225 | 0222 | 0223 | .0235 | ‘0231
* Fe | .225 | .0810] .0489|.0340 | .0307 | 02940287 | 0274 | 0761 | 0750 | 0242+ 9331 | 6924 | 0224 | 0227 | .0231 |.0739 | ‘0250
Cu .| .310 [.107 | .0594].0368 | 0316 | .0296.0286 | .0271 | .0260 | .0247 | 0237 | 0220 }.0223 | 0227 | .0231 | .0037 | .0248 | 0261

Mo -] .922 | 294 | 141 | 0617 |.0<22|.0348 | .0315 | .0281 | .0263 | .0248 { .0239 {02337} .0237 | .0250 | .0262 | .0274 | .0296 | .0316
* Sn 1.469 | .471 | .222 | 0873 | .0534 |.0403 | .0346 | .0294 | .0268 | .0248 | .0239 | .0233 | .0243 | .0259 | .0276 | .0291 | .0316 | .0339
1 1.726 | -557 | .260 }.100 | .0589 |.0433 | .0366{.0303 | .0274 | .0252 | .0241 ] .0236 | .0247 | .0265 | .0283 | .0299 | .0327 | .0353
*ow 4.112 |1.356 1 .631 | .230 |.I171 |.0786].0599 20426 {.0353 | .0302.1°0281 | .0271 | .0287 { .0311 { .0335 | .0355 | .0390 | .0426

Pt 4.645 11.556 | .719 |.262 |.138 |40892 | .0666 | .0465|.0375|.0315)| .02931.0280 | .0296 | .0320 | .0343 | .0365 | .0400 | .0438
Tl 5.057 |1.717 [ 791 |.285 |.152 |.09727).0718 | 0491 §.0393 | .0326'| .0301 {0288 | 0304} .0326 | .0349 | .0354 | .04C6 | 0446
Pb 5.193 J1.753 | 821 }.294 |.156 |.0994 | .0738 | .0505.0402 [ .0332|.0306 | .0293 { .0305} .0330 | .0352|.0373 | .0412 | 0450
8] 9.63 [2.337 |1.096 {.392 ;208 |.132 |.0968 | .0628 | .0482 | .0383 | .0346).0324 | .0332 | .0352 | .0374 | .0394 | .0443 | 0474
Air .0233} .0251| .0268 | .02887,.0295 |70297°} .02967| 10289 {02801} .0268( 0256 {,.0238 {02117} .0I%4/§'.0181 | .0172 |.0160 | 0153

Nal 1.466 | 476 | .224 | 0889 | .05<2|.0410 |.0354 | 10299 {..0273 {0253 | .0242} .0235 j.0241 | 0254 |~0268 | .0281 {.0303 | .0325

* H,0 .02531 .0278 .0300| .0321 |.0328 | .0330 {.0329 |.0321 | .0311 | .0298 | .0285 { .0264 | .0233 | .0213 | .0198 | .0188 | .0173 | .0165
* Concrete | .0416| .0300} .0289| .0294 | .0297 | .0296 | .0295 | .0287 | .0278 | .0272 | .0256 | .0239 | .0216 | .0203 | .0194 | .0188 | .01 80 | .0177
Tissue .0271) .0282} .0293].0312 | .0517 | .0320 | .0319 | .0311 { .0300 | .0288 | .0276 | .0256 | .0220 | .0206 | .0192 | .0182 .0168 | .0160

* From L. T. Templin, editor, Reactor Physics Consiants, ANL-5800, 2nd ed., 1963; based on G. W. Grodstein. National Bureau of Standards
Circular 583, 1957.
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Gamma-Ray Energy, MeV

Material | 0.1 0.15 { 0.2 0.3 0.4 0.5 06 0.8 1.0 1.25 1.5 2 3 4 5 6 8 10
H 22951 2651 .2431.202 [.189 [.173.0 16070140 1 .126 |.113 [.103 |.0876 | .0691 § .0579 | .0502 | .02<6 1.0371 | 0321
Be 321 1194 109 .0945 | .0847 | .0773 | 07154 0628/ .0565 | .0504 | .0459 | .0394 { .0313 | .0266 | .0234 | .0211 | .0180 | .0161
C 491 1341 122|106 |.0953 | .0870}.0805 |.0707 | .0636 -0568 1 .0518 | .0444 1.0356 §.0304 |.0270 | .0235 ; .0213 | .0194
N L1501 (134 (123 1.106 |.0955|.0869 | .0B0S5| 0707 ') .0636(.0568 | .0S517 | .04451.0357 | .0306 | .0273 | .0249 | .0218 | .0200
0] LS50 (134 123 1.107 |.0953 | .0870. .0806 |.0708 { .0636 [.0568 | .0518 | .0445 | .0359 | .0309 | .0276 | .0254% | .0224 | .0206
Na L5100 (130 .1181.102 |.0912|.0833 | .0770| .0676 | L0608 | .0546 | .0496 | .0427 | .0348 | .0303 | .0274 | .0254 ] .0229 | 0215
Mg 160 ) (135 .1221.106 |.0944 | .0860 |.0795 | 10699 10627 | 0560 | .0512 | .0442 | .0360 | .0315 | .0286 | .0266 | .0242 | .0228
Al 160 (1341 120[.103 [ .0922).0840 | .0777 | .0683° .0614 1 .0548 | .0500 | .0432 |.0353 | .0310 ] .0282 | .026< ) .0241 | .0229
Si Jd721 (139 .1251.107 [ .0954 }.0869 | .0802 | .0706'|.0635 |.0567 | .0517 | .0447 | .0367 | .0323 | .0296 | .0277 | .0254 | .0243
P Jd741 1371 (1221104 | 0928 | .0846 |.0780 | .0685'] .0617.] .0551 | .0502 | .0436 | .0358 | .0316|.0290 | .0273 | .0252 | .0242
S L1881 144} (1271.108 ].0958 |.0874 | .0806 | .0707 | .0635 | .0568 [ .0519 | .0448 | .0371 | .0328 | .0302 | .0284 | .0266 | .0255 -
Ar 88| 135} -.1171.0977 | .0867 | .0790 | .0730 |..0638 | .0573 | .0512 | .0468 | .0407 | .0338 ) .030t | .0279 | .0266 | .0248 | .0241
K 2151 1491 127 |.106 |.0938 | 0852 | .0786 | .068% | .0618 | .0552 | .0505 | .0438 | .0365 | .0327 | .0305 | .0289 | .0274 | .0267
Ca .238 1 1581 .1321.109 }.0965].0876|.0805.0708 | .0634 | 0566 |.0518 | .0451 | .0376 | .0338 | .0316 | .0302 | .0285 | .0280
Fe .344 | 183} .1381.106 |.0919 {.0828|.0762 | .0664 | .059S | .0531 | .0485 |.0424 | .0361 | .0330 | .0313 | .0504{.0295 | 0394
Cu 427 | 206 | .147 {108 |.0916 | 0820075110654 1058510521 10476 {:0418 | .0357 | .0330{.0316 | .0309 | .0303 { .0305
Mo 1.03 3891 .225].130 }.0998 | 0851 | .0761 | .0648 | .0575 | .0510 | .0467 | .0414 | .0365 | .0349 | .0344 | .0344 ] .0349 ['.0359
Sn 1.58 563 | .3031.153 |.109 |.0886 |.0776 | .0647 | .0568 | .0501 |.0459 | 0408 | .0367 | .0355 | .0355 | .0358 } .0368 | .0383
1 1.83 648 1 .3391.165 {.114 |.0913|.0792|.0653|.0571 |.0502 | .0460 {0409 | .0370 | .0360 | .0361 {.0365 | .0377 | .03%4
W . 1421 | 1.4 708 1.293. 1.174 [.125 |.101 §.0763 | .0640 | .0544 |.0492 | .0437 | .0405 | .0402 P.04091.0418 | .0438 ! .0465
Pt (4.75 [ 1.64 .7951.324 .19 1.135 ].107 |} .0800 }.0659 [.0554 | .0501 | .0445|.0414 | .0411 | .0418 | .0227 | .0448 | .0477
Ti 5.16 | 1.80 .866|.346 |.204 1.143 1.112 '1.0824 | 0675 [ 10563 | .0508 | .0452 | .0420 | .0416 | .0423 | .0435 | .0454 | .0484
Pb 5.29 | 1.84 .896 | .356 |.208 |<145..).114 |.0836.{ .0684 |L0569|.0512 | 0457 | 0421 | .0420 | .0426 0436 1 .0459 | 0489
U 10.60 }2.42 | 1.17 |.452 | .259 |.176 [.136 |.0952].0757].0615]|.0548 | .0484 | .0445 | .0440 | .0446 | .0455 | .0479 | .0511
Air A5G J134] 1231106 |.0953 | .0868 | .0804 | .0706'| .0636 | .0567 |=0517 | .0445 | .0357.}.0307 | .0274 { .0250 { .0220 | .0202
Nal 1.57 .568 1 .3057.155 [ .111 [+0901 | -0789°| .0657 | .0577|.0508 | .0465/| .0412 1 .0367/| 0351 | .0347 | .03¢7 | .0354 | .0366
H.O 671 (1491 (1361118 |.106 '{.0966 |.0896. .0786 | 10706 | .0630 | 10575 |.0493 | .0396| .0339 | .030 11.0275].0240|.0219

Concrete | 169 .139{ .124].107 |.0954 | .0870 | .0804 | .0706 | .0635 | .0567 | .0517 | .0445 ] .0363 | .0317 | .0287 | .0268 ) .0243 | .0229

Tissue 63 144 1321415 |.100 |.0936 | .0867 | .0761 | .0683 | .0600 | .0556 | .0478 | .0384 | .0329 | .0292 { .0267 { .0333 | .0212

*-From L. T. Templin, editor, Reactor Physics Constants, ANL-5800, 2nd ed., 1963 ; based on G. W. Grodstein, National Bureau of Standards
Circular 583, 1957. - :
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W.B. dose Appro. time of death™after Mode of death
rad. radiated
10,000 & above few minutes to 48 hr Central nervous System
| , Syndrome

1,200-10,000 | 3-5 day ga%tointestinal Syndrome

200-1,000 10-30 day bone narrow syndome.
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Organ or tissue MPD for adults exposed in the Dose limits for
course of their -work member of the public
gonad, red bone 3 rems in a guanter of year 0.5 rems in a year

narrow whole body 5 rems in .a yearox if -
necessary

5 {(1-18) rems when N is age
in years

skin, bone, thyroidyl5 rems in a quanter 3 rems in a years

30 xrems in.a . year

hands and forearns ] 40/ rems in a guanter 7.5 rems in a year
feet and ankles (strickly 38 rems)

75 rems—in a year

other single organ. |8 rems in a quanter 1.5 rems in a year

15 rems in a year
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