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Gamma-Ray Encrgy, MeV

Material | 0.1 [ 015 | 0.2 0.3 0.4 0s 0.6 0.8 10 | K2AS L LS 2 3 4 5 [ 8 10
" 29051 265 243 1202 [LIR9 173 {60 | 140 1426 |11 103 | 0876 | .0691 |.0579 | 0502 | .0446 | .0371 | .032]
Be A2 019 109 | 0945 | 0847 | 0773 {0715 | 0628 | 0565 | 0504 | 0459 [ 0394 | .0313 [.0266 | .0234 | .0211 | .0180 | .0161
C 49 L 13 122100 L0953 | 0870-{ 0805 L0707 L0636 ] .0S6R | LOSIR | 0444 | .0356 | 0304 | .0270 | .0245 | .0213 | .0194
N ASO | 13 123106 | .0955 | 08G9 0R0S | 070740636 | OSOR | 0517 |.0445 1 0357 | .0306 | .0273 | .0249 | .0218 | .0200
(8} ASEL 134 1230107 10953 | 0R70 [ OR06G | 0708 | 0636 | 0568 | .0SI8 | 0445 | .0359 | .0309 [ 0276 | .0254 | .0224 | .0206
Na ASEL 130 018 102 10982 1 08U 0770 | L0676 | 0608 | 0546 | 0496 | .0427 | 0348 | 0303 | .0274 [ .0254(.0229 | .0215
Mg 160 13§ 1220006 | .0943 10860 { 0795 | 0699 [ 0627 [ 0560 | 0512 [ 0442 ] .0360 | 0X15] 0286 | .0266 | .0242 | .0228
Al JOEL 03] 12000103 | 0922 | OR40 10777 | L0683 | 0614 | 0548 0500 [ 0432 ] 0353 [.0310 | 0282 | .0264 | .0241 | .0229
Si A2 139 1251107 | .0954] 0%69 | 0802 10706 | 0635 | 0567 [ 0517 ].0447 |.0367 | .0323 ] .0296 | .0277 | .0254 | .024)
P A74 137 122104 | L0928 | 0846 | LOTBO 0685 | 0617 | 0SS1|.0502 | 0436 | 0358 {.0316 | .0290 [ .0273 ]| .0252 | .0242
S ABR L 144 | 1271108 | 095K OR74 | OROG {0707 | 0635 | .0S6R | 0519 | 0448 | 0371 | .0328 | .0302 | .0284 | .0266 | .0255
Ar ABR L IS K07 L0977 | LORGT [ 0790 1 0730 1 D638 L0573 1 0512 | 0468 [ 0407 | 0338 | 0301 | 0279 ] .0266 | .0248 | .024)
K 205 9 127 11060 | 0938 PRS2 0786 1 068 [LO6IK [ 0852 [ 0505 | 0438 | 0365 |.0327].0305 | .0289 | .0274 | .0267
Ca 2RISR 1321109 L0965 | 0870 | 0809 | DTO8 | 063 | 0566 | OSIR | 0451 | 0376 |.0338 [ 0316 |.0302 | 0285 | .0280
Fe JAd DRI JIIR 106 | 0919 | 0828 | 0762 | 0664 | 0595 | .0S3 | 0485 | .0424 | .0361 | 0330 [.0313 | .0304 | .0295 | .0294
Cu A27 ) 206 147 1108 | 0916 | 0K20 1 07511 06531 0585 | 0521 | 0476 | .0418 | .0357 | .0330 { .0316 | .0309 | .0303 | .030S
Mo 1.03 B9 2251130 [ L0998 | OKSE 0761 | 0GR [ 0575|0510 | 0467 |.0414 | .0365 | .0349 | .0344 | .0344 | .0349 | .0359
Sn .58 S63 | 303 183 109 | LOBRG | .0776 | 0647 | .0S6B | 0501 {0459 | .0408 | 0367 | .0355 | .0355 | .0358 | .0368 | .0383
| I.83 S0 06S [LH 1 09EY 0792 10653 1057 10502 | 0460 | .0409 | L0370 | 0360 | 0361 | .0365 | .0377 | .0394
w 4.21 | 1.44 JOB 293 |07 £025 1U101 10763 | 0640 0S4 0492 | 0437 | 0405 | 0402 | 0409 | .0418 | .0438 | .0465
] 4.75 | 1.64 951324 (190 135 1107 L0800 | 0659 | L0554 [ 0501 | .0445 | .0414 | 0411 [ 0418 | .0427 | .0448 | .0477
TI S.16 | 1.80 BO6 346 [ 204 |14 (L1120 ) OR24 [ L0675 | 0563 [ 0508 | .0452 [ 0420 | .0416 | .0423 | .0433 | .0454 | .0484
Pb 5.29 |1.84 B96 | AS6 | 208 | 145 1014 | 0836 | 068 | 0569 | 0512 [.0457 | .0421 | .0420 | .0426 | .0436 | .0459 | .0489
u 10,60 | 2,42 [ 117 ) .452 [.259 [.176 | .036 | .09521.0757 | .0615 | .0548 | .0484 | .0445 | .0440 | 0446 | .0455 | .0479 | .0511
Air ASEL 134 1231106 {0953 1 LORGR | 0804|0706 | 0636 | 0567 [ 0517 | .0445 [ 0357 | .0307 | .0274 | .0250 | .0220 | .0202
Nal 1.57 S68 1 3051188 |1 0901 1 .0789 | 0657 | 0577 | .OSOR | .0465 | .0412 | .0367 [ .0351 | 0347 | .0347 | .0354 | .0366
1,0 6T 9L 36 1R {06 L0966 10896 [ 0786 | 0706 [ 0630 [ 0575 [ 0493 | 0396 | 0339 | 0301 [ 0275 [.0240 | .0219

Concrete | 169 1 124007 | 0954 [ 0870 | 0804 | 0706 [ 0635 | 0567 | 0517 .0445 [ 0363 | 0317 | 0287 | .0268 | .0241 | .0229

Eiss\u: 631 [ 1321005 (100 L0936 | 0867 | 0761 [ 0683 | 0600 | 0556 [ 0478 [.0384 | 0329 ] .0292 | 0267 | .0233 | .0212

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

Material | 01 [ 015 ] 02 | 03 | 04 | 05 { 06 | 08 1.0 | 1.25 | 1.50 2 3 4 5 6 8 10

H 0401 0487|0531 (.0575 | .OSRY | 0591 | 0590 | L0575 | .0557 | .0%33 | .0509 | .0467 | .0401 | .0354 | .0318 | .0291 | .0252 | .0255
Be O1R3| 0217 102371 .0256 | .0263 [ .0264 | 0263 | 0256 | 0248 | .0237 | 0227 [ .0210 | .0183 | .0164 | .0151 | .0141 .0127 | 0118
C 218102461 02670288 | 0296 | .0297 | .0296 | 0289 | .0280 | .0268 | 0256 [ .0237 | .0209 | .0190 | .0177 | .0166 | .0153 | .0145
N 0224102491 0267 [ L0288 | 0296 | .0297 | 0296 | {0289 | (0280 | L0268 | .0256 [ .0236 .0211 | .0193 | .0180 | 0171 | 0158 | .0151
0 0233 52521 0271 .0289 | 0296 | .0297 [ .0296 | 0289 [ 0280 | 0268 | 0257 | .0238 | .0212 | .0195 | .0O183 | .0175 | .0163 | .0157

Na 289 ( 0258 0266 .0279 | 0283 | 0284 | 0284 | 0276 | 0268 | 0257 | .0246 | .0229 | .0207 [ .0194 | .0185 | .0179 | .0171 | 0168
g 03351 .0276] L0278 .0290 | .0294 | 0293 [.0292 | .0285 | .0276 | 0265 | .0254 | .0237 | .0215 | .0203 | .0194 | .0188 | .0182 | .0180

Al 03731 0283|0275 .02R3 | 0287 | 0280,/ L0286 | L0278 | .0270 | .0259 | .0248 | .0232 (.0212 | .0200 | .0192 | .C188 |.0183 | .0182
Si O4351 03001 028610291 | 0293 | 02900290 | 0282 .0274 | 0263 | 0252 | .0236 | .0217 | .0206 | .0198 | .0194 | .0190 | 0189
P OS01.0315] .02921.0289 | 029010290/ (0287 | L0280 | 0271 | .0260 | .0250 [ .0234 | 0216 [ .0206 | .0200 | 0197 | .0194 | 0195
S 601 OS] .03101 0301 [0301 {030/ 0298 | 028R [ 0279 | 0268 | 0258 | .0242 | 0224 | 0215 | .0209 | .0206 | .0206 | .0206
Ar 0729] L0368 | 030210278 | 0274 | 0272 [ 0270|0260 | 0252 | 0242 | 0233 [ .0220| .0206 | .0199 | .0195|.0195 | .0194 | .0197
K 0091 0433 0340|0304 [-0298 102951 .029] | 0282 | 0272|0261 [ 0251 | 0237 | .0222(.0217 | 0214 | .0212 | .0215 [ .0219
Ca A1 [ L04R9| 0367 (0318 [.0309 [ .0304 [.0300|.0290 | .0279 | 0268 | .0258 | .0244 | .0230 | 0225|0222 | .0223 | .0225 | .0231
e 225 ) 0810|0489 .0340 [ .0307 | (0294 | 0287 {.0274 | .0261 | .0250 | .0242 | .0231 | .0224 | .0224 | .0227 | .0231 |.0239 | .0250
Cu 310 | 107 05941 0368 | 0316 0296 | .O28G6.{ 0271 ].0260 | 0247 | .0237 | .0229 | .0223 | .0227 | .0231 | .0237 | .0248 | 0261

Mo 922 1.294 | 141 | 0617 [ 0422 | 0348 | 0315 [ 0281 | 0263 | 0248 | 0239 |.0233 | .0237 | .0250 | .0262 | .0274 | .0296 | 0316
Sn 1469 | 471 | 222 [.0873 | .0534 10403 | 034G | .0294 | 0268 | 0248 | .0239 | .0233 | .0243 | .0259 | .0276 | .0291 [ .0316 | 0339
| 1.726 | .557 | 260 | 100 | 0589 | 0433} 036610303 1.0274 | .0252 | .0241 | .0236 | .0247 | .0265 | .0283 | .0299 | .0327 | 0353
w M.12 1356 | 631 |.230 |.121 |.0786 | .0599 |.0426 | 0353 | .0302 | .0281 | .0271 | .0287 | .0311 | .0335 | .0355 | .0390 | .0426

] 4.645 1556 | 719 [.262 | 138 1 089210666 046510375 1 035 | .0293 | .0280 | .0296 | .0320 | .034) | .0365 | .0400 | 0438
T 5.057 (L7017 | 791 | 285 [L1S21.0972 [ .0718 [ .0491 [ .0393|.0326 | .0301 | .0288 | .0304 | .0326 | .0349 | .0354 | .0406 | 0446
Ph S093 |1753 [ 821 |.294 |.156 {.0994 [ .0738 | .0505 | .0402-[ 10332 { .0306 | .0293 | .0305 | .0330 | .0352 | .0373 | .0412 | 0450
uU 9.61 (2337 [1.096 [.392 [.208 |.132 |.0968 | 0628 | 0482 | 0383 | .0346 | .0324 | .0332 | .0352 |.0374 | .0394 | .0443 | 0474
Air 02331 0251 L0268 02K8 | 0296 | 0297 | 0296 | .02R9 | .0280 | .0268 | .0256 | .0238 | .0211 | .0194 [ .0181 | .0172 | .0160 | .0153

Nal 1,406 | 476 | .224 | 0889 [ 0542 [ 0410 | 0354 | 0299 | 0273 | .0253 | .0242 | .0235 | .0241 | .0254 | .0268 | .0281 |.0303 | .0325
1,0 0253[ 02781 .0300( 0321 | 0328 | 0330 [.0329 [ 0321 | .0311 | .0298 [ .0285 | .0264 | 0233 | .0213 [.0198 | .0188 | .0173 | .0165
Concrete | .0416] 0300 L0289 0294 [ .0297 [ 0296 .0295 [ 0287 [ 0278 [ .0272 | 0256 | .0239 | .0216 |.0203 [ .0194 | .0188 | .0180 | .0177
Tissue 0271 02821 0293103121 0317 [.0320 [ 0319 [ 0311 | .0300 | .0288 | .0276 | .0256 | .0220 | .0206 | .0192 | .0182 | .0168 | .0160

* From L. T. Templin, cditor, Reactor Physics Constants, ANL-5800, 2nd cd., 1963 ; based on G. W. Grodstein, National Burcau of Standards
Circular 5K3, 1957. .
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[FA
Material Eo. -
MecV : 2 4 7 10 1S
Waler 0.5 2.63 4.29 9.05 20.0 35.9 74.9
1.0 2.26- 3.39 6.27 1.5 18.0 30.3
2.0 1.84 2.63 4.28 696 | 9.87 14.4
30 1.69 2.31 3.57 5.51 7.48 10.8
4.0 1.58 2.10 112 4.63 6.19 8.54
6.0 1.45 1.86 2.63 3.76 480 | 6.8
8.0 1.36 1.69 2.30 316 4.00 S.47
Iron 0.5 2.07 2.94 4.87 8.31 124 20.6
1.0 1.92 2.74 4.57 7.81 1.6 N9
2.0 1.69 2.35 1.76 6.11 8.78 13.7
3.0 1.58 213 3.32 5.26 7.41 1.4
4.0 1.48 1.90 2.95 4.61 6.46 992
6.0 135 1.71 2.48 3.81 5.35 X.19
8.0 1.27 1.55 2kl 3.27 4.58 7.33
10.0 122 1.44 1.95 2.89 4.07 6.70
Tin 1.0 1.65 2.24 3.40 S.18 7.19 10.5
2.0 1.58 2.13 37 5.12 7.13 11.0
4.0 1.39 1.80 2.69 4.31 6.30
6.0 1.27 1.57 027 3.72 5.77 11.0
10.0 1.16 1.33 1.77 2.81 4.5} 9.0
Lecad 0.5 1.24 1.39 1.63 1.87 2.08
1.0 1.38 1.68 2.18 2.80 3.40 ¢ 4.20
2.0 1.40 1.76 2.4 3.36 4.15 5.94
3.0 1.36 .71 Z 42 3.55 4.82 7.18
4.0 1.28 1.56 28 1.2 4.09 1.70
6.0 1.19 1.40 1.87 2.97 4.69 9.53
8.0 1.14 1.30 1.69 2.61 4.18 9.08
10.0 111 1.24 1.54 2.27 3.54 7.70
Uranium 0.5 1.17 1.28 1.45 *.60 1.73
1.0 1.30 1.53 1.90 2.32 2.70 1.60
2.0 1.33 1.62 218 2.87 1.56 4.59
3.0 1.29 1.57 2.13 3.02 3.99 5.94
4.0 1.25 1.49 2.02 2.94 4.006 6.47
6.0 .18 .37 1.82 2.74 4.12 7.79
8.0 1.13 1.27 1.01 2.39 3.65 7.36
10.0 1.10 1.21 1.48 2.2 3.21 6.58
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i Organ or tissue

MPD for adults exposed in

the course of their work

Dose limits for

member of the
public

=
gonad, red hone

jnarrow whole body

- ——

2

5 rems-in a year orif

necessary, |
> //

5 (N%lé)’famé when N is

age in years

b4

3 rems in a quarter of year

|
i skin,bone,thyroid

15 rems in & quarter
7 RS — 2

30 rems in a year-.

hands and forearms

feel and ankles

|
i
i

i .
iother single organ
I ,

P — - —

AbﬁrémS%in»a—quaztér
(strickly 38 rems)

75 rems in a year

8 rems in a quarter

15 rems in a year

4 (7)
MINMN 2.5

1
NEAYTANAY LDUATAY MPD ARONEANZ

] t !

AMUAN T TANTNNNY

0.5 rems in a year

3 rems in a years

7.5 remc in a year

1.5 remnc in a year
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CHEMICAL COMPOSITION TRUE DENSITY
MATERIAL (percentages by weight) g/em’ /A
Water --- H,0 - 1 62.4
Earth, dry o Variable 1.15-1.6 72-100
Sand, Ary oo 90% SiOs oo - 2.3-26 142-162
Concrete, ordinary 12.2% cement, 28.5% sand, 2.4 150
1 :2 : 4). 52.0% stone, 7.3% water.
Limestone, dry - ____._.| 90% CaCO, S 2.5-2.6 156-162
Aluminum _____ Al coscsisin i arsrra et am—————— 2.7 168
Ilmenite concrete - aeoo. 39.5% Fe, 14.7%Ti, 35%0, 3.56% Si, 33 -206
2% Al, 8% Ca, 1.5% Mg, 1% H + C. .

_ Limonite, dry cocvacemasmese 50% Fe, Si,’and Al; 10% H,0 e 3.3-3.8 206-237
Hematite, dry o _____ 34%Fe, 30% CaCO, 15% SiOs ccpeccmmun-. 3.3-5.2 206-324
Barytes concrete o o o.._.. 489 coarse barytes, 36% fine barytes, 3.6 225

11% cement, 5% water. $
-Magnetite concrete . _______ 45% coarse magnetite, 40% fine 3.7 230
magnetite, 10% cement, 5% water.
Barytes, dry o ccveeaeea 95% BaS0O, ... e o e e 4.3-45 268-281
Ilmenite, dry oo . FeO0.TiO, NS 4449 274-306
Ferrophosphorus 52% coarse FeP, 34% fine FeP, 48, 300
concrete. 9% cement, 5% water,
Limonite-steel 70% coarse steel,. 18% fine limonite, 5.0 312
concrete, 8% cement, 4% water. )

‘Magnetite, dry —ocoooeeo_C 60% Fe, some Ti, Si, and Al ________________ 5.1 318
Magnetite-steel 67% coarse steel, 229 fine magnetite, 5.2 327

' concrete. 7% cement, 4% water.

Ferrophosphorus, dry oo 70 to 72% Fe as phosphides . ___._______. 6.5 405
Ductile cast iron oo 92.36% Fe, 3.50% C, 2,75% Si, 73 444
1.00% Ni, 0.35%Mn, 0.04% P.

Galena, dry . ccennecwa=ll 80% Pb as sulfide .. ____________________ 7.5 468
1ron; DAY e ea e ... SR S 7.6 474
Lead, bar . ____ i TR AN - S . A 11.3-11.4 705-713
Mercury, liquid metal _______ .| R TN R AR X R 13.6 843
Mallory 1000 metal, Hevimet.| 90% W, 6% Ni, 4% Cu __ oo _______. 16.9 1058
Uranium, solid metal oo UNGERORN- N ERSILY 18.9 1180
Tungsten, solid metal __ W cacm sttt mrmnnms s st a s et et e e e 19.3 1202 -
Gold, solid metal 7,3 ) e T —— 19.3 1202
Platinum, solid metal ) S R, 215 1340
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Dollars b Other
Grams of Boron, Total Dollars /b of total elements,
Materlal boron/cm? wt.% density of boroa (large lots) g/em’
Crystalline boron, theoretical 2.33 100 2.33 150 150
density and purity
Crystalline boron, hot-pressed 2.00 98 max. 2.04
with B,0,
Amorphous boron, hot-pressed 1.8 80 2.3 20 15 Magnesium and
with B,0, carbon im-
purities
B,C, Norton abrasive grade 2.0 80 2.5 ~9 ~17 <1% impuri-
tics. Some
B,C, Norton metallurgical 1.8 78 2.3 ~6 ~4.5 iron and
grade carbon
B,,H,, (a paraffin-like 0.83 83.4 0.94 High High 0.108H
matcrial)
Boral ('/‘-in. sheet and 1.012 “40 2.5 7.50 ~3 1.3A]; 0.25C
aluminum wrapper)
Boroxa! (/,-in. sheet and 0.305 15 2.0 1.33 ~0.2u 1.0Al; 0.70
aluminum wrapper) .
B,0y 0.575 31 1.85 0.485 ~0.15 1.30
Colemanite 0.0606 16 2.3 0.234 0.038 0.056H
Ammonium pentaborate 0.40 20 2\\ 0.530 0.106 0.074H
Borax 0.197 11.4 1.73 0.155 0.018 0.092H
Boroffin (20% B,0,) 0.062 6.2 1.0 1.39 0.086 0.08SH
Saturated H3BOy solution in 0.0093 0.93 1.0 0.272 0.0014 0.119H
H,0 (3%)
M1 cement (magnesium oxy- 0.0845 4.45 1.%0 0.655 0.0281 0.072H
chloride plus colemanite)
Ferroboron 1.0 ~20 5.0 7.50 1.50 Iron and carbon
Boron steel 0.152 ~2.0 7.6 8.00 0.16 Iron, carbon,
and manga-
nese
Lead borate glass (assumed 0.627 16.8 3.73
60% PbB,0, and 40% B,0,)
Scrap pyrex glass 0.104 44.0 2.6 1.48 0.06
Boron plastic, Monsanto 0.081 3.8 2.14 0.078H
Boron plastic, ORNL (to be 1.07 67 1.6 0.027H

reported)

]
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. CONCRETE THICKNESS =3 ft.
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- 14 N > P : a, ‘] S
71 2.23( ) uﬁﬂﬁﬂfﬂﬁmﬁﬁﬁhlﬁUﬂadaQauﬂhhﬁwﬁﬂﬂQsUﬁBUﬁfﬂ
Y

Neutron Y-ray attenuation

. attenuation® for 6§ Mevt
Atoris »i,.deasity.
Element ) in conerete, 7]
weight, 4 g/cm? $
Z./ep, Z., »/p, -
emi/g | e cm'/g #&m
Ordinary (Portland) Concrsts
(o) 16.0 1.103 0.041 0.0452 0.0255 0.0282
8i 28.06 0.2815 0.0295 0.0083 0.0279 0.0G79
Al 26,97 0.0330 0.0301 0.00i0 0.0266 0.0009
Fe 55.85 0.0183 0.0200 0.0004 0.0305 0.0006
Ce 40.08 0.7712 0.024 0.0185 0.0302 0.0233
C 12.01 0.0761 0.050 0.0038 0.0246 0.0019
Na 23.00 0.01i6 0.033 0.0004 0.0255 0.0003
K 39.10 0.0079 0.0245 0.0002 0.0289 0.0002
H 1.0 0.025¢ 0.602 0.0150 0.0449 0.001!1
Mg 24.32 0.0426 0.032 0.0014 0.0267 0.0011
Total 2.37 0.0942 0.0655
Berytes Concrete

Ba 137.3¢ 1.470 0.0124 0.0182 . 0. 0367 0.0539
(o) 16.0 1.0%0 0.04! 0.0447 0.0255 0.0278
8 32.07 0.348 0.0275 0.0096 0.0287 0.0100
Fe 55.85 0.307 0.0200 0.00¢1 0.0305 0.0054
Ca 40.03 0.159 0.024 0.0038 0.0362 | 0.0048
8i 28.06 0.061 0.0295 0.0018 0.0279 0.0017
Al 26.97 0.020 0.030!1 0.0006 0.0266 0.0005
H 1.0 0.015 0.602 0.00990 0.0449 0.0007
Mg 24,32 0.013 0.032 . 0.0004 0.0267 0.0003
Na 23.0 0.005 0.033 0.0002 0.0255 0.0001
Mn 54.93 0.003 0.0202 0.000! 0.0294 0.0001
Total 3.49 0.0945 0.1093
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-
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Needed
Shield Specific Absorption,t thickness for 10° Aggregate,
material gravity em™ attenuation, ft tons /cu yard
Water : 1.0 0.029 21 0
Standard
concrete 2.3 0.067 8.1 1.85
Barytes
concrete 3.5 0.100 6.0 2.66
Iron-aggregate
concrete 5.6 0.162 3.8 4.45
4 i B
A3 2,10%10) uﬁﬂqhﬁﬁuuuﬁﬂaoﬁ%qﬁhﬂhfhﬁﬂﬂaﬂﬁﬂﬁh

Density, Grams of Compressive
Material g/cm? hydrogen/cm®  Cents/lb  Dollars/cu ft strength, psi

Portland cement, wet, in special

concrete 2.C 0.100 0.62 0.62 4000
Portland cement, dry but well

cured 1.8 0:060 0.62 0.62 4000
Portland cement, poorly cured 1.6 0,018 0.62 0.62 2000
Magnesfum oxychloride 1.8 0.078 2.56 2.88 6000
Lead glycerine 3.8 0.079 20.7 38.76 4500
Plaster of paris Z.3 0.041 0.53 0.76 4000
Lumnite + CaSO, (BMI) 18 0.06 5000
3C20'5A1,0, (BM] ~1.8 0.07 3000
Paraffin (~CH,) 0.9 0.128 a 7.0 3.93
Pitch L1 0.132 2.5 1.72
Synthetic elastomers (~CH,) 1.0 0.143 2.0 12.50
Water (or silica gel) 1.0 0.111 0.13 0.082
For comparison:

Wood (oak; maple) 0.7 0,042 3.8 1.67 4500

Masonite 1.3 0.078 10.0 8710

! P i
Asagi 2,111 nanvAuaNIRgR ST LaR ] un s T3
Property Ordinary Barytes Iron shot Ferrophosphorus

Mixture (wt. %)

Density

Portland cement 8:29%

Coarse barytesagg. (1 in.) 452

Iron shot (} in.~1 in. dia) 50-4

Portland cement 8-04

Sand 28:7% Fine barytes agg. (}in.) 392 | SAE shot } in. dia. 22-8 | Coarse f.p. 37

Gravel 56:4°% Portland cement 94 | SAE shot & in. dia 15:2 | Fine fp. 307

Water 6:7%; Water - 62 Portland cement 89 Water 424
Water 27

2:3gem? (1441b f1-3) 3-5gem=*(2191b fi-?) 59 gcm (370 1b fi-3) 48 g cm™* (300 Ib fi-3)

Crushing strength at
28 days

3500ibin."?

Transverse rupture
strength

36001b in.~? (4200 at 112 days)

3663 1bin." 38701b in."* (120 days)

1000 ib 1n.72

84S1Ibin."*

]
ATl 2.12¢1%)

~9701bin."2 —_

1 ]
wan IR AIERTa IRaunTnalanag
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Ib. f1.-3 ‘r'?gs 4 (5 MeV,| = constant Tiem = constant
pe (cm™?) < B (cm™) Trem
cost cost
1:2: 4 P.C. con-rete, whinstone 155-0 120 ¢-0715 1-0 0-084 10 As used in Windscale biological shields
sggregate
B 5" 4 P.C. concrete, limonite 170-4 15:17 C-0817 0904 0-104 099 Bog iron ore, mainly hydrated Fe O,
cgate
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sggregate
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827, by wt. steel punchings in MO | 3440 | 31-2 0-1655 0-8%0 0-183 084 Max. practical density, using 'hcse
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M
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. : , ethylene (CHy)a
Oil refinery residue 580 | 49 | 00273 0935 0101 30 Material cost only. Mainly C, H,

. and§

© The fast neutron “relative value™ is reall

28 shillings = 1 pound (£).

Thz abbreviation P.C. denotes Portland cement.

y of signifcance only for hydrogenous materials.
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