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L ]
; Eo. 1or E. 1 Y4
Muterial Sttt 2 L= ——
MV | 2 4 7 1 15 | MRt Mev | 2 4 7 10 15 20
Water 0255 | 309 | 704 | 230 | 729 |iee | 456 | 982 Tungsten 0.5 12 | 1o 184 | 224 | 260 | 302
o us 252 | S04 | 143 388 |76 [ 334 1.0 144 | 183 257 | 362 | 464 | 625 [ (139)
1.0 213 | 3 768 [162 f211 | s04 | 822 20 142 | 188 272 | 409 | 527 | 807 [ (10
20 14y [ 2n a8k | 846|124 | 195 | 229 10 136 | 174 259 | 400 | 592 | 966 [ 141
0 1w | 242 39 | 623 | kev | 128 | 170 a0 1.9 | 1e2 24 | a0 | 622 ] 120 | 209
40 LSk | 217 L3 sy | evd |o997 | 29 ) 120 | 243 207 | 360 | 629 | 157 | 363
60 146 | 191 270 | 399 | sax | 7.09 | %&s. 8.0 (I R & 181 | 305 | 540 | 152 | 419
8.0 138 4 a7e 240 | 334 [ 425 | 566 | 695 100 Lo r2s | oned | 262 | 465 [ 140 | 393
100 133 | 163 219 |-297 | 372 | 490 | 598
Lead 0.5 1.24 | 142 169 | 200 | 227 | 265 | 2m)
Aluminum | 0.5 237 | 424 947 1215 {389 | g08 |14t 1.0 137 | 1.69 226 | 302 [ 274 | 481 | 586
1.0 202 | 3m 657 |13 |2 | 379 | sss 20 139 | 176 251 | 366 | 434 | 687 | 9.00
20 175 | 2.6l 462 | 805 |19 | 187 | 203 30 134 | 1o 243 | 375 | 530 | sas | 123
30 164 | 232 378 | 614 | ses | 1x0 | 177 4.0 127 | 156 225 | 361 | s43 | 90 [ 163
4.0 153 | 208 322 | so1 | 688 | w01 | 134 5.0 120 | 146 208 | 344 | 55| ny | 26
. 60 142 | 185 270 | 406 | 549 | 797 |-10.4-- 6.0 L1s | 140 197 | 334 | 569 | 1k | 327
¥0 134 | 168 237 | 348 | 48| 656 852 8.0 L4 | 130 174 | 249 | 507 | 140 | 446
0o 128 [ 155 2027 301 | 396 | se3| 232 10.0 R e v 158 | 252 | 434 | 125 | 9.2
Iron 0.5 198 | 3.09 s98 (107 [192 | 354 | 556 Uranium 0.5 117 | 130 148 | 1.67 | 185 | 208
1.0 187 | 289 539 102 |62 | 283 | 427 1.0 131 | 156 198 | 250 | 297 | 367
20 176 | 243 413 | 125 [109 | 176 | 250 2.0 133 | 164 223 | 3.09 | 395 | 536 | 1649
30 155 | 215 351 | 585 | 851 | 135 | 191 3.0 129 | 158 221 | 327 | ast| 697 | 9.8
40 145 | 194 303 | 49 | wn | 2 160 40 124 | 150 209 | 320 | 466 | 801 | 127
60 1M | L 258 | 414 | 602 | 989 | 147 . 6.0 116 | 136 185 | 296 [ sr0| 108 | 230
5.0 127 1.56 20 149 5.07 8.50 130 8.0 2 127 1.66 2.01 4.30 .2 %0
10,0 120 | 142 195 | 299 | 435 | 754 | 124 : 10.0 Loy | 120 15t | 220 | 378 | 108 | 2w
Tin 0.5 156 | 2.08 309 | 457 | 604 | 864 |
1.0 1.64 | 230 374 | 617 | 885 | 137 | 188
20 Ly | 20 353 | 587 | 83| 136 | 193
3.0 146 | 1.96 33 | s [ 1o ] 133 | 00 .
4.0 L | ona 282 | ag2 | 41| 132 | 212 i
6.0 126 | 1.57 237 | 407 | 694 | 148 | 291 '
%0 119 | 142 205 | 357 | 619 | 1sa | 340
10.0 Lia | 179 | 299 | s21 | 125 | 334

* From H. Goldstem, Fundamental Aspects of Reactor Shiclding. Reading, Mass,
Wesley, 1959; now available from Johnson Reprint Corp., New Yark. ;

: Addison-
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Gamma-Ray Energy, MeV
Material | 0.1 | 015 ] 02 | 03 | 04 | 05 | 0.6 | 08 10 | 125 | LS 2 3 4 5 6 8 10
" 248 6% DML 1w |7y [eo [oao Lo2e [ o o876 | 0691 L0579 ].0502 | 0446 [ 0371 | .0321
e a2l o] 09 0oas | 0%47] 0723|0718 | 0628 | 0565 [ 0504 | 04159 | 0394 ] 0313 | 0206 | 02340211 | 0180 L0161
(§ a9l g 22006 |ows3|og7o] 0805 | 0707 | 0636 | 0508 | 0518 | 0444 | 0356 | 0304 | 0270 | .0245 | .0213 | .0194
N 50l 134 123106 |.0955 | .0809 | .0805 | 0707 | .0636 | .0568 | 0517 | .0445 | .0357 | .0306 | .0273 | .0249 | .0218 | .0200
()] ast| .34 123,107 |.0953 | .0870 | .0806 | 0708 | .0636 | .0568 | 0518 | .0445 | .0359 | .0309 | .0276 | .0254 | .0224 | .0206
Na ast) ool s ]2 o2 ] o831 0770 | 0676 | 06O | 0546 | 0196 | 0427 | 0K | 0303 L0274 | 0254 | 0229 | 0215
My g | s o] ron | onad | okeo | 005 | 0699 | 0627 1L0S60 | OSEX |42 |60 [0S |OMRG | L0206 O 0228
Al TR E RN TN TR TR TR IO ILYZ A RUEN RO B AR TS SATETR ST BOLRUR RUNYIN UL AN RUATRY RUSSLN B
Si 720 9 s oo s oges | o802 | L0706 | 0635 | 0567 | 0517 | 0447 0367 10323 | 0296 | 0277 ] 0254 | .024)
r a7l 37| a2 ] a0 [Looas | Losdo [ L0780 [ 0685 | 0617 | 0551 | 0502 | 0436 | 0358 | 0316 ].0290 | 0273 | 0252 | 0242
S 188 44| 127108 |.0958 | .0874 | 0806 | .0707 | .0635 | .0568 | .0519 | .0448 | 0371 | 0328 | .0302 | .0284 | .026€ | .0255
Ar ass | o3s| 7] 0077|0867 {0790 | 0730 | 0638 | 0573 | 0512 | 0468 | .0407 | .0338 | .0301 | .0279 | .0266 | .0248 | .0241
K st 9] 2706 L0938 [ 0852|0786 | 0689 | 0618 | 0552 | .0505 | .0438 | .0365 | 0327 | .0305 | .0289 | .0274 | .0267
Ca 2381 ass| 132 109 |.0v6s | 0876 | 0809 [ .0708 | 0634 | .0566 | .0518 | 0451 |.0376 | .0338 | .0316 | .0302 | .0285 | .0280
Fe 344 83| .138].106 |.0919 | .0828 | 0762 | .066+4 | 0595 | .0531 | 0485 | .0424 | .0361 | .0330 | .0313 | .0304 | .0295 | .0294
Cu 47| 206/ .147].108 | .0916.0820|.0751 | .0654 | 0585 | .0521 | .0476 | .0418 | .0357 | .0330 | .0316 | .0309 | .0303 | .0305
Mo 103 | 389] .225].130 |.0998 | .0851 | .0761 | 0648 | 0575 | .0510 | .0467 | 0414 | .0365 | .0349 | .0344 | .0344 | 0349 | .0359
Sn 158 | 63| 303].153 |.109 |.0886.0776 |.0647 | .0568 | .0501 | .0459 | .0408 | .0367 | .0355 | .0355 | .0358 | .0368 |.0383
1 1.83 G648 339165 |1t 10913 ].0792 | 0653 ] 0571 | .0502 | 0460 | 0409 10370 | .0360 | 0361 | .0365 | .0377 | .0394
W 321 (144 | 708].293 |74 [.425 |01 |.0763 [ 0640 | 0544 | 0492 | 0437 | .0405 | 0402 | 0409 [ 0418 | 0438 | 0405
Pt 475 [1.68 | .795].324 |.191 |.135 |.107 |.0800 [ .0659 | .0554 | .0501 [ .0445 | .0414 | .0411 | .0418 |.0427 | .0448 | .0477
T 516 1180 | .866|.346 |.208 |.143 |.112 |.0824 | 0675 | .0563 | .0S08 | .0452 [ .0420 | .0416 | .0423 | .0433 | .0454 | .0484
Pb 59 [1.84 | 896].356 |.208 |.145 [.114 |.0836|.0684 |.0569 | .0512 | .0457 | .0421 | .0420 | .0426 | .0436 | .0459 | .0489
v 1060 242 [ 0.17 |.452 |.259 [.176 [.136 |.0952|.0757 | .0615 | .0548 | .0484 | .0445 | .0440 | .0446 | .0455 0479 | .0511
Air ast] 3] 23] 106 | 0953 | L0868 | 0804 | 0706 | 0655 | .0567 | .0517 | .0445 | .0357 | .0307 | .0274 | .0250 .0220 | .0202
Nal 1.57 | 568 | 305|.155 [.110 |.0901 | .0789 | 0657 | 0577 | .0508 | .0465 | .0412 | .0367 | 0351 | .0347 .0347 | .0354 | .0366
H.0 2671 149 136|118 |.106 |.0966 | .0896 | .0786 | .0706 [ .0630 | .0575 | 0493 | 0396 | .0339 | 0301 | .0275 .0240 | .0219
Concrete | 1691 139 124 107 |.0954| 0370 | 0804 | .0706 | .0635 | .0567 | .0517 | .0445 | .0363 | .0317 | .0287 .0268 | .0243 | .0229
Tissue 63| el 3]s |00 |.0936 | 0867 | 0761 |.0683 | .0600 | 0556 | 0478 | 0384 | 0329 | 0292 | .0267 0233 | .0212
* From L. T. Templin, editor, Rcm'mrPI:,rxirx Constants, ANL-5800, 2nd ed., 1963; based on G. W. Grod in, National Bureau of Standard:

Circular 583, 1957,

d L ‘ - (v
A19740 0.3 1ma\|a'1ﬁuu‘f=3nnw1§an5ulR\m'm (u lp) naxxmquwﬁua, #u.%/n%u
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3 e i Gumma-Ray Energy, MeV fo. W ek X

Materiat ] 0.8 fostoa ] 0a [oa f a5 o6 Fosfio s tuse] 2 | 3 | 4| 5] 6 |8 |

H 0411] 0487 0531 .0575 | .0589 | .0591 | .0590 [ .0575 | .0557 | .0%33 | .0509 | .0467 | .0401 | 0354 | .0318 | .0291 [.0252 |.0255
Be | .0183] .0217| .0237].0256 | .0263 | .0264°| .0263 | .0256 | .0248 | .0237 | .0227 | .0210 | .0183 | .0164 | .0151 | .0141 | .0127 | 0118
C:® 0215] 0246| 0267|0283 | 0296 | .0297 | .0296 | .0289 | .0280 | .0268 | .0256 | .0237 | .0209 | .0190 | .0177 | .0166 | .0153 | .0145
N. 0224] 0249 0267 .0288 | 0296 | .0297 | .0296 | .0289 | .0280 | .0268 | .0256 | .0236 | .0211 | .0193 | .0180 | .0171 | 0158 | 0151
(] .0233] 0252 .0271].0289 | .0296 | .0297 | .0296 | .0289 | .0280 0268 | 0257 |.0238 | .0212 | .0195 | .Ci33 | .0175 | .0163 | .0157

Na 10289| .0258| 0266 .0279 | .0283| .0284 | .0284 | .0276 | .0268 | .0257 | .0246 | .0229 | .0207 | .0194 {.0185 | .0179 [ .0171 | .0168
Mg 10335] 0276/ .0278{ .0290 | .0294 | .0293 | .0292 | .0285 | .0276 | .0265 | .0254 | .0237 | .0215 | .0203 | .0194 | .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 | .0282 | .0274 | .0263 | .0252 | .0236 | .0217 | .0206 | .0198 | .0194 | .0190 | .0189
P 0501] .0315] 0292 .0289 | .0290 | .0290 | .0287 | .0280 | .0271 | .0260 | .0250 | .0234 | .0216 | .0206 | .0200 | .0197 | .0194 | .0195
S 0601 | 0351 0310 .0301 | .0301 | .0300 | .0298 | .0288 | .0279 | .0268 | .0258 | .0242 | .0224 | .0215 | .0209 | .0206 | .0206 | .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 | .0282 | .0272 | .0261 | .0251 | .0237 | .0222 | .0217 | .0214 | .0212 | .0215 | 0219
Ca 11 | 0489 0367/ .0318 | .0309 | .0304 | .0300 | .0290 | .0279 | .0268 | .0258 | .0244 | .0230 | .0225 | .0222 | .0223 | .0225 | .0231

Fe 225 | .0810| .0489/ .0340 | .0307 | .0294 | .0287 | .0274 | .0261 | .0250 | .0242 | .0231 | .0224 | .0224 | .0227 | .0231 |.0239 | .0250

Cu 310 | .107 | .0594| .0368 | .0316 | .0296 | .0286 | .0271 | .0260 | .0247 | .0237 | .0229 | .0223 | .0227 | .0231 | .0237 | .0248 | .0261
Mo 922 | 294 | .141 | .0617 | .0422 | 0348 | .0315 | .0281 | .0263 | .0248 | .0239 | .0233 | .0237 | .0250 | .0262 10274 | 0296 | .0316
Sn 1.469 | 471 | .222 | .0873|.0534 | .0403 | .0346 | .0294 | .0268 | .0248 | .0239 | .0233 | 0243 {0259 | .0276 | .0291 | .0316 | 0339
! 1.726 | 557 | 260 |.100 |.0589 | .0433 | .0366 | .0303 | .0274 | .0252 | .0241 | .0236 | .0247 | .0265 | .0283 | .0299 | .0327 | .0353
w 4112 |1.356 | 631 |.230 |.121 |.0786 | .0599 | .0426 | .0353 | .0302 | .0281 | .0271 | .0287 | .U311 |.0335 | .0355 | .0390 | .0426

Pt 4 645 [1.556 | .719 |.262 |.138 |.0892 |.0666 | .0465 | .0375 | 0315 | .0293 | .0280 | .0296 | .0320 | .0343 | .0365 | .0400 | 0438
T 5057 1717 | 791 | .285 |.152 [.0972|.0718 | .0491 | .0393 | .0326 | .0301 | .0288 | .0304 | .0326 | .0349 | .0354 | .0406 | 0446
Pb 5.193 [1.753 | .821 |.294 |.156 |.0994 |.0738 [.0505 | .0402 | .0332 | .0306 | .0293 | .0305 | .0330 | .0352 | .0373 0412 | 0450
u 963 2337 [1.ove |.392 |.208 [.132 |.0968 | .0628 | .0482 | .0383 | .0346 | .0324 | .0332 | .0352 | .0374 | .0394 0443 | 0474
Air 0233] .0251] .0268] 0288 | 0296 | .0297 | .0296 | 0289 | .0280 | .0268 | .0256 | .0238 | .0211 | .0194 | .0181 | .0172 0160 | 0153

Nal  [1.466 | 476 | 224 | 0889 |.0542 | .0410 | .0354 | .0299 | .0273 | .0253 | .0242 | .0235 | .0241 | .0254 | .0268 | .0281 | .0303 | .0325
1,0 | .0253] .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 | .0180 | .0177
Tissue 02711 0282] .0293] .0312 | .0317|.0320 | .0319 | .0311 |.0300 | .0288 | .0276 | .0256 | .0220 | .0206 | .0192 | .0182 | .0168 | .0160

* From L. T. Templin, editor, Reactor Physics Constants, ANL-5800, 2nd ed., 1963; based on G. W. Grodstein, National Bureau of S fards
Circular 583, 1957.



Photons (V7Cs)
(y)=566.11 keV

Ymade HkeV) )("1;)' =

M, 3954 — 00144 0
Bal, 430 0006d:
Bal, 4.465 0.40 ¢
Bal, 4944 037
Bal 5620 a0
BaK,, 3% 208,
BaK,, 32194 3170
Ba Ky 36,357 1.044
BaK, 37450 026410
TYM4  661.660r 385.21

10.08% uncérl(sysl)
* with ""ll:\(?..SSZ min) in equihb

AAUWIN 2.

AWALIRTIAUNNIT T Tan- 137

D7Cs(30.0 2 yo)

Mode: -

A: 86561 5 keV
Sp\: 87.0 Ci/y
Prod: fission

Continuous Radiation (“7Cs)
(B-)=188 keV:(1B)=0.124 keV

EgalkeV)  { )keV) (%)

0-10 g- 0170 32
B 00095
10-20 8- 0499 333
1B C.Los7 0.061
20-40 3- 195 6.5
1B 00155 0.054
40-100 3- 123 18.4
1B 0035 0.053
100-300 3- 94 483
1B 0045 0.029
300-600 p- 68 To182
1B 0.0089 0.002}
600-1175 4. 107 1.40

w0003 0

Atomic Electrons (""Cs)

c('!i;)

0.199
0.147
0.0159
0.045
0.074
0.0166
0.047
0.0101

0.0279

38+
261
0.062s
0.173 43
0.8
0.0554
01321
0.032,
0.0145 1«
000764
79118
134,
02415
0139
0.004229
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Caesium-137
Gamima sources
Sotnces contain the radionuclide as compressed pellets of X.60/1 =
caesium chloride. Encapsulation is in welded stainless sieel. X.60/2 = .
[— 12 45 —
Nominal meinél - Capsule Double
equivalent  airkerma ~  type encapsulation
activity* rate at 4 Code !
metre
Ci mGy/hr Spacers :
o e - LI LB BN 17-85 as necessary
5 14-4 X.60/2 cNCe024 | I
10 28-8 X.60/1 CDC.6025 l)— .iso; :c:::::;
30 86.4 X601 CDCGOI (4 - \L
S A RSE R s e e Sy /A g
‘Tolerance --0, +25% PEAT s
for definition of equivalent activity, see page 55 ,/
e 085
Availability: on request
g I in,
Recommended working life: 15 years Salety performance testing
Capsule 1SO classification IAEA special form
Quality Control & S -
WipelestA - Xc0:1 ot
Bubble testD : : X602 E63635 GR/196/S

Heliurm leak test H
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5400./7400 Quadruple 2-Input Positive-NAND Gate :
High- Speed TTL Low-Power Schottky TTL . Standard TTL _Low-Power TTL
Pachage Package Package 3
Device Type c LB !Er D“h,._ Type ce|mler Device Type c Device Type c
1 vﬂ-—- bay i add “Nteoe 2
i SNTW 500 safuad 0 2l
L i T O O ] ey 0| FMS400.F MIN0D [0,
# Cari0n + Camon ot i toues waser —|od fmb [ 1w | F CadosF canoo o TR
MC3100 a ¥ MCS00 L) N
M 3000 Ly Fzlsniese Py MC 7400 (R F 2
Daswios Duwy | . Jousasoo . | Omsace 3 Jay W21 OMmsaL 00 i (1
DM1avo0 0 UMI4L 500 1400 14 OM4L08 14
U T | NS08 e F 1131 ' 2a00 i}
1 sseion [T 20 B 55400 FIeT w2
NIeHoo 1 {a NI S0 A 1 N7e0a o o]
SIEMENS FLAon q
FUJITSY MB60I A 4L S00 o MB 400 D
HTACH HDT4S00 @, HOTaL S00 Pa HD1400/0250) | 13
MITSUBISHI MS$5060 | 20 M4 S00 P M$3200
Nec 82500 T lcri PR bW,
!
TOSHIBA 3 T30 A 1 _Fa
Electrical Charactenstics SNS4LS00/SN74L500
Sbsolute menimum ralings over operaling Fee aw lewosrature rang s
Sawe vooe. Veg ~ [ ey v S s T Wt Schematics (each gate)
e 11/ el el s
e | O T | N
A rerommanded operating condibons
NSAL3G0 SNTSL300 v
W o wAx | wow wan] M7 %
Sweshy veiege. VGO . s 38 Tan K snl v R Ry
e oo sre i ) o | .
Com et vt caroe. T, [ o = INPUTS
Ureraiey oa2e lomarones Ta 0 ) 3 » ©
<l A orpur
e TEST CONDITIONS 1 [omi B
Vin__ Hwynlevel mput voltage v
vy Low-level mput voitage . b
v, Input clamp voltage YCCMIN, 1)=-jamd N
Vou  Hg-level cutput voitage ;f::::' VRIS 3 v GND
VoL Lowlevel siiput voltage ":f':“:'_:' V=, 0.2 osf v
L=
put ourrent ot
" aesile. v o VCC~MAX, VeV 0.1 ma
il Mighlevel wput current VEC=MAX, V=2 v 0] sA Inpel clamp diodes not on . c T
[l Low-level mput current VCC=MAX. Vi =0.4v ~0.4] ma SNS4L '/ SNTAL circuits, 500 CIRCUI
X SIS Famiy | 20 - 100 ‘00. 'LOO CIRCUITS
'0s  Short-ovcwt output curtent @ | Voo mMAX }’“!'M R -A_*
s B
V'fr’ ~max ) e
VooV mA
o ::*"“_‘:"::' VECASV,  Ta=gst, s 5| m
P 1 a) 3
-~y "’““'::‘ '_": lou=1%F. m =na v s e
Pin Assignments (Top View)
® @
LT ATT = .
W W ovger nom oD
: HO CIRCUIT - h 3
positive logie: : LS00 CiRcuIT !
Y=AB Reuistor values shown are nominal and in ohms.

1For condiuons shown 83 MIN o MAX, use the appropriate veks specitied under recommenced operaling conditeons.
AN typcal vakes we 8t Voo =SV, Ta=25C
SNot mixs then cne output shoud be shorted a1 8 time, and for SNSHH'/ SNTIH' and SNSIS'/SNIIS", dwation of shert-creust Shuuid not exceed | sacond.

1U# .2 uﬁad1aﬂlua% 7400 Quadruple 2-Input Positive-NAND Gate
|}
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AANKIN 3.

€ o R e e
n']"lnu‘iﬂl}qﬁunqlua‘:\launuufl

v < » N o w ¥ { o 5 = .
RAILNUARNIILRAT IR 1 Iuaunawao¥ed (Radiographic exposure device)nialu
4 < . '
miuzninuiagLawie (Storage container)
v o ) o { v » LN " a
izau1qan1sa= 15 ﬁu.awnu1qﬂn1mﬂwuna 1. aaduAYtuLnNw 0.5 mSv/hr(50 mR/hr)
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