DEEP DOSE EQUIVALENT GAMMA RAY CONSTANTS
(mSv/hr per MBQ at 1 meter)
Data from Unger and Truby ORNL RSIC-45/R1, 1982

Nuclide Half-Life r M Nuclide Half-Life r 7!
58
’ ~ Co 70.8 d 1.659E —4 1.008
13c 205 m 1.937E —4 1.695 5o orm emE 5 sie
N 10.0 m 1.938E —4 1.695 " ' ' '
6 _ Co 53y 3.703E —4 0.679
,sg ;(1) :n jzigz _j ?232 mCo 105 m 9.057E -7 0.837
I8 . —_— 1 695 SiCo 1.6 h 2.286E -5 1.706
' ' ' S6Nj 6.1d 2941E -4 1.003
“Na 26y 3.620E —4 0.852 o ' ' '
*Na 150 h 5237E —4 0.528 “N? tod 291 E —4 0.681
g 0.5 m L449F 4 0.869 Gle 25h 8.038E —5 0.655
Mg 209 h 2315E -4 0763 " 34h L336E —4 1497
N 72E+5y  4M4TE —4 0652 " 27 m L910E —4 1679
% _ Cu 127 h 3.566F —5 1.614
, A.l 22m 2I84E —4 0948 Cu 258 d 2363E -5 13.011
1Si 26h 1306E -7 0676 ' ' ’
% ~ n 93h R990E —5 1.592
412 3?; hm 12:5 _i 822; 55Zn 244.4 d 8.924E -5 0.738
w0 ’ ' ' %7n 55.6 m 1I6BE —9 2.362
K 128E + 9y 2208E -5 0619 ' : '
oy 4k 860F -5 0.604 66mZn 138 h 7983E -5 2.153
K 26h 1811 E —4 156 O 94h 3504E -4 0613
“Ca 1627 d 8OT2E —12 8233 o 33d 3004E -5 4.768
a _ Ga 1.1h 1.789E —4 1.609
4952 :3 fn ;Zi E #i 82:2 Ga 14.1 h 3936 —4 0.643
e 10h A600E —4 0915 SGe 288 d 1.634E -5 1345
] ' ‘ ' 7'Ge 11.8d 1.653E —5 1345
53 83.8 d 3.155E 4 0.787 ; ' '
domg. 187 s 1.809E -5 O 11.3h 1.934E —4 1.089
8¢ 344 2170E -5 igs13 M 8” d 34BE —4 1107
® ~ 3As 03d 3784E -5 6621
Sc 18d S.17E -4 0.728 iy e g b
¢ 574 m L407E -7 056 : 1472E L475
- 73y 1909F 5 28,726 77As 1.1d 7408 E —5 1036
- 1h L6S3E -4 | 687 ﬂAs 1.6d 1.699E —6 2522
-~ ~ 3Se 7.1h 2969F —4 2212
48T1 58m 7.130E -5 2.110 g Lok d oAb -
v 160 d 4598E —4 0770 ) ' :
52 _ Br 4d 1.923E —4 3.068
49\; Lé? : ;gj;g ,j ?gzg 8By 174 m 2166E -5 1.625
s ' ¥ ' S0mBr 44h 1.900E —4 698.2
Cr 2774 6320E -6 3.833 N ' : :
M 56d 5430E —4 o3 1.5d 4377E —4 0906
Mn 204m 3903E —4 or9s B 24h 1401 E ~6 1612
“Mn 3127 d 1382 —4 092 B 318 m 2392E ~4 0573
*Mn 26h 2496E 4 0662 Of 172 LOS9E =3 0834
9 ~ Kr 15d 1.631E 4 3.139
Mn 15m 3031E -5 1697 i S
S2Fe 83h 1413E —4 1.859 o : Y : :
OFe 446 d 1.789F -4 0705 N 187 3200 =5 8014
%Co 78.8 d 5.205E -4 0.645 SSK; 12.2 i 422F =7 1681
S . 4328E -5 9.045

“As used in this table, 4 is explained on page 165, equation (3). Data are exclusion of decay products except for Cs'7.

{continued)



Nuclide Half-Life r 7] Nuclide Half-Life r )
87Kr 13h 1.169E —4 0.627 95Nh 35.1d 1298 F —4 1.023
¥Kr 28h 2769E —4 055  9%mNb 36d 6390F =5 16.959
¥Kr 32m 2.626E —4 0.622 9%Nb 233 h 4120E —4 0.926
Ky 3235 2073E -4 0.733 9Nb 12h 1.175E -4 1.203
$1Rb 46h 2.264E —4 2452 TN 60 s 1.262E —4 1.063
82Rb 12m 2.104E —4 1.572 Mo 155 m 1.898E —4 1.660
Rb 86.2 d 2.085E -4 2.186 Mo 3500 y 7963E -5 1292
¥Rb 329d 2.326E -4 1.176 Mo 28d 3.052E -5 1.165
8Rb 187d 1458E -5 0.747 0o 146 m 2.391E -4 0.736
%Rb 17.8 m 8.701E ~5 0.571 T 20.0 h 2092E —4 1.179
¥Rb 154 m 2960E —4 0.630 »mre 61 d 1.939E —4 1.407
%Rb 157 s 2.548E -4 0.518 %TC 43d 4899E —4 0.994
SOmRb 258.0's 4429E —4 0.585 %me 515m 4430E -5 2427
826y 2504 1.065E —4 8428 e 26E+6y 759E -5 1176
855r 64.8 d 2052E —4 2.244 i | 89d 5.233E -5 1060
85mgy 1.1h 6.004E —5 8.972 T 42E+ 6y  2430E —4 1.130
§7mgy 28h 8.0L0E -5 2872 PTe 20E+ S5y  1242E -10 21.144
8sr 5064d 2.205E -8 0.858 99mTe 60 h 3317E -5 27.731
gy 95h 1.118E —4 0865  '"'Tc 142 m 6.916E ~5 2913
25¢ 27h 1.946E -4 0.651 Ru 29d 1.I194E —4 10310
%3¢ 73 m 3.665E —4 0780  '™Ru 3944 8970E -5 1.724
soy 147 h 6292F —4 0782  '"Ru 44h 1.397E -4 1.202
oy 334 1.861E —4 2486  '™™Rh 56.1 m 6.912E -6 864
sy 106.6 d 4819E —4 0661  '“Rh 154 1.588E —5 3.949
S0my 32h 1316 E —4 2213 105mpp 45 4251E -5 98.565
oy 585d 5403E -7 0697  '%Rh 2995 3734E -5 1.260
Slmy 497 m 1.028E —4 1527 '®pd 1704 6.219E -5 871.6
2y 35h 3971 E -5 0784  '"®pd 135h 1310E -7 1.706
3y 10.1h 1396 E -5 0696  'mAg 85d 5237E -4 0.948
8671 16.5 h 2.383E -4 11219 '®Ag 24m 4399E —6 1.545
887; 8344 1.710E —4 3559  '%mAg 127y 3436 E —4 1.392
871 33d 2.662E —4 1046  '®mAg 396s 2722E -5 548.6
9%7¢ 64.0d 1.258E —4 1059  'YAg 246 5.558E 6 1.210
97; 169 h 2022F -5 0.803 HomA g 2499 d 4466 E —4 0.876
*Nb 146 h 6.597E —4 0627  'UAg 75d 5329E —6 3.440
°INb 10E+4y B8832E-5 1330 1®cd 464 d 4983E ~5 683.6
9lmNTh 61d 7160E -5 3692 'mcd 487 m 8.463E —5 8.502
Nb 36E+7y  3414E —4 1097  '"Cd 224d 4.068 E -5 1711
9mNb 10.1d 2413E —4 0977  '""Cd 44.6d 3433E —6 0.778
BmNb 146y 1421E -5 1292 7cq 2.5h 1.740E —4 0.733
“Nb 20E +4y  2648E —4 0983  '™Cd 34h 2935E —4 0.619
4mNb 6.3m S481E =5 1180 My 2.8d 1356 E —4 10.321

“ As used in this table, u is explained on page 165, equation (3). Data are exclusion of decay products except for Cs'”.



Nuclide Half-Life r Ji) Nuclide Half-Life r i
13mpy 1.7h 6.567E -5 2.858 1 1L6E+ 7y  3401E -5 287
14gy 12m 6223E —6 1358 B9 124 h 3791E -4 1.187
Hldmpy 495d 4074E -5 2318 B 8.0d 7647E -5 2.409
15mpy 44h 5329E -5 4220 P 23h 3.858E —4 0.972
Hémyy 541m 3660F —4 0674 ¥ 20.8 h LLI0SE —4 1.321
T 438 m 1359E -4 1.682 4 526 m 4251E —4 0.845
Wimpy 19h 3.060E —5 5608 B9 6.6 h 2327E —4 0.664
1138 1151d 4844E -5 462.8 1361 83s 3417E —4 0.579
17mgy 13.6d 6.796E -5 26595  12Xe 20.1h 4867E -5 7.257
119mgny 293.0d 2789E -5 517.0 1235 e 2.1h 1416E —4 1.147
1838 1292 d 1.062E -6 0.744  'PXe 16.8 h 9.622EF —5 4.757
1558 96d 4674E -5 0.735  77Xe 36.4 d 9331E -5 1.526
1268 I0E+ 5y  3408E -5 31647  PmXe 8.9d 6.165E —35 235.8
117gh 28h 8219E -3 14.115  BImxe 11.8d 2533E -5 263.7
125p 27d 8223E -5 1.400  ¥Xe 524 2.783E -5 39.877
143 60.2 d 2.883E —4 0714  '3¥mxe 22d 3.034E -5 19.750
158b 28y 1.028E —4 1764 Xe 9.1h 5121E -5 5015
1265 124d 4.860E —4 1172 13m¥e 154 m 8631E -5 1.668
126mg, 19.0 m 2.824E —4 1266  Xe 38m 3346 E -5 1.247
1275h 39d 1.200E —4 1255  "Xe 14.1 m 1.679E -4 0.611
129 44h 2315E -4 0.840  1%Cs 1.6 m 2166 E —4 1.581
2Te 16.8 d 1455E -4 1.683  1P®Cs 134 9.725E -5 3.213
1mTe 154d 6.703E -5 5779 BIcs 9.7d 3363E -5 310.3
1BTe 10E + 13y 2687E -5 429.8 1320 6.5d 1556 E —4 1.295
183mTe 119.7d 5261E -5 24041  1Cs 21y 2701E —4 1.095
15mTe 58d 6.168E —5 368.9 134mg 29h 1.904E -5 75.989
21T 94h 9.428E -7 2419 1% 13.2d 3.632E -4 0.872
17T 109 d 1.977E -5 373.5 B7¢s 30.17 y r'=1032x 107
1PTe 12h 1.833E -5 2.063 from 137 mBa
19T, 336d 1997E —5 2.000 138Cs 322 m 3422F —4 0.634
1317 250 m 8.073E -5 1203 Cs 94 m 4260E -5 0.59
Blme 30 h 2452F —4 0.895 Bigy 11.8d 1.244E —4 2.239
1327 33d 7549E -5 10115 Ba 105y 1231E —4 4.188
13T 124m 1.584E —4 0.898 133mp 4 16d 3.3712E -5 8.792
133mTe 554 m 3.689E —4 0851  '""Ba 12d 2974E -5 9.494
134T 418 m I.731E -4 1365 "Ba 26m 1.O81E —4 1224
122y 36m 1901 E -4 1.555 1398, 14h 7717E -6 2.807
123] 13.1h T478E -5 19.341 1490, 1284 4446 -5 1.889
124 424 2.050E —4 0.968 141y 183 m 1562E —4 0.981
1257 60.1 d 7432E -5 3731 1428, 10.7 m 1537E —4 0.841
126] 129d 1.055E —4 1452 141 4 39h 6.112E -6 0.633
1281 250 m 1.616E -5 1988  '“La 16h 3656E —4 0.558

? As used in this table, u is explained on page 165, equation (3). Data are exclusion of decay products except for Cs'3’.

(continued)



Nuclide Half-Life r 7! Nuclide Half-Life r "
139Ce 137.7d 5554E -5 22320 'PYb 424 8233E —6 2.998
e 3254 1.979E -5 26056  '"Lu 6.7d 7636E —6 10.935
18Ce 14d 6.893E -5 2109 MLy 160.1 d 2.112F -4 3.983
e 2843 d 6.302E ~6 35806  'O'Hf 04d 1.061 E —4 2.078
142py 19.1h 8.106E -6 0591  '8Ta 114.7d 2086 E —4 0.751
143py 13.6d 1.524E - 12 1.061  B'w 12094 1.389E -5 52.038
143pp 173 m 4.600E -6 0619  'BwW 75.1d 5465E —9 33.602
144mpy 72m 9.933E -6 184.2 187y 2381 8.886 E —5 1.353
1IN 110d 3769E -5 2234 'Bwy 69.4 d 3615E —7 5.327
49Ng 1.7h 8.112E -5 2200  '®Re 27d 3.078E —4 0.853
143pm 265 d 7216E -5 1222 '¥mRe 127 h 1994 —4 0.761
14pm 363 d 2958E —4 1299  '®Re 70 d 4257E -5 17.021
145Pm 177y 2418E -5 152.1 184Re 38.0d 1.573E —4 0.963
146pm 2020 d 1.462E —4 1316  '%mRe 169 d 7678 E -5 1.211
TPy 26d 7232E - 10 36526 '®Re 3.84d 4909E —6 28.571
18Py 54d 8.937E -5 0741  '®Re 170 h 1.094E -5 1.324
148mppy 413d 3.567E —4 1210  1850s 93.6d 1.310E -4 1.219
1¥9pm 224d 2317E -6 2479  1mQq 99m 3.018E —4 1.684
Blpm 12d 7086 E —5 1966  ''0Os 154 d 1.837E -5 34767
1519m 90y 2442E -8 776.6 19lmQg 13.0 h 1449E -6 40.828
139m 19d 2440E -5 69.799  '%0s 1.2d 1414E -5 2.450
I52gy 136y 2012E —4 0831 I 11.84d 2.681E —4 1.580
152mEy 93h 5746E -5 0911 "M 1.2h 6.120E —11 4569
134Ey 88y 2042E -4 0802 1M 32h 1499E -5 40.962
1558y 50y 1.804E —5 28.563  r 7404 1.599E —4 2.331
156Ey 1524 1992E —4 0647 19 1194 1017E =7 37618
%3Gd 2416 d 4659E -5 79273 Ir 19.1h 1.673E -5 1.248
19Gd 186 h 1.059E -5 3622 p 171 d 4372E —4 1.587
102Gd 97m 8341 E -5 2282 'pt 274 6.588 E —5 2.483
157Th 150y 2426E -6 114.4 193mpy 434 4649E 6 40.629
160Th 723d 1.788E —4 0.834  !9mpy 40d 2029E -5 36.632
1€2Th 78 m 1.924E —4 1.018 "t 183 h 5647E -6 17.673
S7py 8.1h 8.357E -5 4052 19Tmpy 1.6 h 1.931E -5 4.581
15Dy 23h 6.193E -6 1817 1%Au 1.6 d 1784 E —4 0.753
16Dy 34d 1.550E -5 23196 %Ay 183 d 2362E -5 36.236
1%Ho 1.1d 6270E ~6 0879  Pmpy 3065 4.132E -5 6.174
16mH 1200 y 2870E —4 1140  '*Au 6.2d 9922E -5 3.261
169y 944 3.406E —10 46.160  '*Au 27d 7882E -5 2317
By 75h 8.010E -5 3957 %A 314 1.866E -5 16.121
10T 128.6d 1.673E —6 20074  “Hg 274d 1.874E -5 29.898
Ty 19y 2.597E -7 60.086  '“"™Hg 23.8h 2.059E -5 14.537
169yh 320d 8.837E -5 13301 Hg 46.6 d 6.841E -5 6.007

137

“ As used in this table, u is explained on page 165, equation (3). Data are exclusion of decay products except for Cs'*'.



Nuclide Half-Life r M Nuclide Half-Life r 7]
007y 1.1d 2253E —4 0.886  2¥Ac 100d 5172E -5 472.6
| 3.0d 2372E -5 26211 27pc 218y 2.364E —6 690.1
| 12.2d 9.438E -5 2272 8pc 6.1h 2281E —4 0.985
B\ 38y 3.014E -7 30.056  2'6Th 30.9 m 1.818E -5 138.9
2 48m 3.524E -7 0870  22'Th 18.7d 1.L145E —4 14.730
W) 30m 4.605E —4 0.554 281 19y 2.142E -5 7319
7] 22m 3496 E —4 0.705  2Th 73400 y 1.989E -4 103.7
2noyy 13m 4601E —4 0.736  20Th 77E+4d  1861E -5 815.2
W3pt, 22d 1.828 E —4 8722 Bt 1.1d 1473E -4 679.1
Wimpt, I.1h 3.650E -4 0946 1 14E + 10y 1848E -5 828.7
25ph ISE+ 7y 6789E -5 1345 23Th 23m 2587E -5 3.684
20py 23y 6801E -5 1098 24T 24.1d 2.038E -5 148.5
2ipy, 36.1m 9.836E —6 1211 20py 174d 2.387E —4 1.322
22py, 10.6 h 7.389E -5 1112 Bipy 33+ 4d 1.011E -4 1317
2épy 268 m 8.742E -5 4027  py 27.0d 1.335E —4 7.024
206g; 62d 6.820E —4 0.945  24py 6.7h 5.356E —4 1.107
27gj 334y 3.603E -4 1015 24mpy 12m 2776 E -6 0.978
08B 37E+5y  4110E -4 0532 ¥y 208d 2463E -5 683.5
Algj 21m 1.274E -5 3617  Bly 42d 2.120E —4 2934
2B I h 5.264E -5 1042 2y 720y 2403E -5 716.7
23p; 45.6m 3.140E -5 2094 2y 159E + 7y 7.866E —6 705.0
214pj 199 m 2268E —4 0.672 ¥4y 244E + 5y 2097E -5 720.7
%5pg 102y 9.811E -7 1.288 257 704E + 8y 9159E -5 22.675
210pg 138 d 1.424E -9 0.967 oy 234E+7y 1992E -5 7224
2pg 055 1.328E -6 1.016 27y 6.7d 1.589E —4 54.239
3pg 42— 6 5.146E -9 1002 2%y 44TE+9y L763E -5 722.5
21p, 1.6 — 45 1.398E -8 0975  #y 234m 3.630E —5 23.938
215pg 1.8 —3s 2861E -8 2152 20y 14.1 h 7.686 E —5 921.3
21epg 0.1s 2424E -9 0965  2Np i1y 6.979E -5 840.5
Alpt 72h 6.120E -5 61.088  2Np LISE+5y 2833E -4 161.6
WAL 0.032 s 4331E -8 1378 236myp 225h 6.390E -5 69.674
28Rn 0.035 s 1.367E -7 1337 27Np 21E+ 6y  1251E -4 512.0
2Rn 45 1.419E -5 3555  2BNp 2.1d 1497E -4 0.965
2%Rn 55.6's 9.723E -8 1534 29Np 24d 1386 E —4 19.449
2Rn 384d 7390F -8 1690  240Np 65 m 3.826E 4 1.342
RIgy 48 m 1.193E -5 11522 240mNp 74 m 1.144E -4 1.489
2y 218 m 8.930E -5 67.566  2py 29y 2.405E -5 863.6
2Ra 38.0s 2.115E -6 3912 2py 453d 1.039E —4 2127
Ra 11.4d 8.789E -5 10794  238py 87.8y 2.135E -5 864.8
2Ra 36d 2967E —6 8.124 9y 241E+ 4y 8.145E -6 860.3
Ra 14.8 d 4.164E -5 304.4 240py 6569 y 2.030E -5 864.4
2Ra 1600.0 y 3274E -6 18.693  27py 376 E+ 5y 1.684E -5 864.4

“ As used in this table, u is explained on page 165, equation (3). Data are exclusion of decay products except for Cs'®.

(continued)



Nuclide Half-Life r y72 Nuclide Haif-Life r J 73
243py 5h 2509E -5 35.548 248Cm 34E + 5y 1.227E -5 1054
24py 83E+ 7y 1462 E —5 865.1 29Cm 1.1h 4.007E —6 1.478
5py 10.6 h 1.046E —4 1.432 9Bk 32h 1.834E —4 0.862
245py 10.9 d 2.727E -5 10.771 Mcr 3335d 1.229E -5 1271
21Am 4322y 8479E —5 260.7 Mot 350.6 y 1.119E —4 3.459
22Am 16.0 h 5476 E —5 720.7 3oce 131y 1212E -5 1269
22mAm 152y 4950E —5 1132 Blce 900 y 1.162E —4 43.960
23 Am 7380 y 8456 E —5 71213 B2cf 26y 1.131E -3 1269

2% Am 10.1h 3.168E —4 1.420 B3Cf 17.8d 2.080E -7 1272
245Am 2h 2341E -5 17.710 BeCf 60.5d 1311E ~11 122.5
245Am 25m 2.149E —4 0.899 53R 20.5d 6921E —6 1196
292Cm 1632 d 1.949E —5 1054 259 275.7d 1490E —4 1229
23Cm 285y 1.286 E —4 23.268 254mEg 1.6d 1.519E —4 1.404
244Cm 18.1y 1.741E -5 1054 255Eg 39.8d 8529E —7 1263
25Cm 8500 y 1.220E —4 140.0 25%Em 32h 1.121E -5 1375
26Cm 4750 y L.551E —5 1054 255Fm 20.1 h 8.721E -5 1334
27Cm 1.6E+7y  7217E -5 2,675

® As used in this table, 4 is explained on page 165, cquation (3). Data are exclusion of decay products except for Cs'?".



