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Relationship between k, and o,

(kO,Au)X — [MAu QXGO,XPX] /[MXHAUGO,AUPAU]

Where M is the atomic mass (M,,=196.96655), 6
IS the isotopic abundance (6,,=100), o, Is the
total thermal radiative cross section (o, ,,=98.65
b), and P, Is the y-ray transition probability
(P,,=0.9554).

K, and o, data are compiled independently and
can be compared.



Kocomparison (415 values)

ko Values IUPAC/AtI IUPAC/Bud
Isotope Half-life Ey(keV) Atlas  %(%) IUPAC %) Budapest X(%) Ratio Ratio
20F 1107006 s 163360210015 |0.0010460%5 09  0.0009981.2 0.001014.0 |0.95%£0.02 0.9920.04
24Na  14.9574%0.002 n 1368.626%0.005 |0.046993505 0.8 0.046806 00480295415 |1.00%X0.01 102002
24Na  14.9574%0.002 h 275400710011 |0.046936404 0.8 0.04620.9 0.048029541.5 |0.98£0.01 1.00%0.02
27Mg 94580012 m 1706861015 |2.90819E-06 12.6 0.000003021.0  0.000002714.8|11.04%£0.13 1.12£0.15
27Mg 9458%0012 m  84376%003 0.00026101 1.7  0.00025304 0.0002454.9 (097002 1.03£0.05
27Mg 94580012 m 1014.44%004 |0.000101787 2.1  0.0000982.0 0.0000965.2 (0.96£0.03 1.02%£0.06
28Al 22414200012 m 177885003 |0.017891857 1.3 0017506 0.01721.2 |0.98£0.01 1.02£0.01
318i 157.3£0.3 m 1266.1520.1 1.72058E-07 28.60.0000001450.7 0.84£0.29
378 505002 m 3103.36%0.02 |2.89158E-06 6.9 0.000001961.8 0.0000140.5 |0.68£0.07 0.1420.02
38CI 37.24%¥005 m 164271420016 | 0.00197203 34 0.00197 1.5 0.001421.4|1.00%£0.04 1.41%0.21
38CI 37242005 m 2167405100089 |0.002621131 2.9 0.00266 1.1 0.001811.1]1.01£0.03 1.4820.11
A1Ar 109612004 m 129364%004 |0.034389011 1.5 0.03320.0 0.97+0.02
42K 12.36%£0.012 n 31262025 1.76471E-05 6.3 0.00001591.3 0.90%0.06
42K 12.36£0.012 h 15246203 0.00094958 21  0.0009460.6 0.0010213330.1 (1.00%£0.02 0.93%0.01
47Ca 453620003 d 489.23£0.1 9.56946E-08 23.0 9 14E-081.8 0.96£0.23
47Ca 453620002 d 807.86%0 1 9.56946E-08 23.00.0000000920.2 0.96%0.23
47Ca 453620003 d 1297.09%0.1 1.09586E-06 13.7 0.000000954 0.2 0.87£0.14




G, comparison

Target Isotope Energy Mode Half-life au(Atlas) Go{IUPAC) go(Budapest)

19F  20F 0B- 11.07+£0.06 s 0.00951+0.000090.00907+0.00011 0.009& +0.0008
22Ne  23Ne 0B- 3r.24%0.12 s 0.0455+0.0006 0.046+0.001
23Na 24Na 0B- 14957420002 h 0.517+0.004 0.515+0.003 0.53+0.008
23Na 24Na 472217 202+0.07 ms 04+0.03 0.478+0.004
26Mg  27Mg 0B- 94560012 m 00384+00006 0.0371+0.0005 0.0378+0.0013
27Al1  28Al 0B- 2.2414%00012 m  0.231+0.003 0.226+0.002 0.232+0.003
3051 315i 0B- 1573203 m  0.107 +0.002 0.0902 £ 0.0006

365 37S 0B- 5.05+0.02 m  0.236+0.006 0.16+0.003 1.22+0.33
37CI 38CI 0B- 37242005 m  0.433+0.006 0.436+0.008 0.553+0.016
37Cl 38CI 671.41T 71513 ms 0.047+0.01 0.05+0.003
40Ar  41Ar 0B- 109611004 m 0.66+0.01 0.637+0.001

41K 42K 0B- 123620012 h 1.46+0.03 1.417+0.017 1.644 +0.008
46Ca 47Ca 0B- 45360003 d 0.74+0.07 0.71+0.017

48Ca 49Ca 0B- 87180006 m 1.09+0.14 1.125+0.01 1.22+0.29
455c 4B65c 0B- 83.788%0.00022d 27202 262+0.3

46Ca 475c 0B- 3.3492t0.0008 d 0.74+0.07 0.602+0.01

455c 4B65c 142.51T 18.75+0.04 S 98111 7.9+0.3




Complete k, database (4659 values)

Target Halflife Ey{keV) kD(BNL) Target Halflife EylkeV) kO{BNL) Target Halflife Ey(keV) kD(BNL)
98Mo  27479d 217  478E-14  98Mo  27479d 4058 G.98E-06  150Nd 28.4h 5488  159E-05
98Mo  6.006Th 217  5.06E-14  186W  2372h 4075 245E-06  148Nd  1.728h 6523 3.31E-07
150Nd 284h 482  513E07  4BCa 4536d 4106 911E-11  148Nd  1728h 5542 gezE07
100Mo  1461m 628 227E-08  232Th 26975d 4166 927E-06  181Ta 11443d 9972 g§92E-03
180Hf  4233d 630  g§17E-06  1900s 154d 4185 1 94E-06  150Nd 28.4h 6583  9G6BE-06
186W  2372h 710 420806 102Ru  3926d 4253 430E-07 1920 30.11h 5287 33MEO7
168Yb  32.018d 8.41 125604  181Ta  11443d 4272 GE7E-04  T4Ge 8278m 6600 4.29E-06
100Mo  1461m 932  879E-06 238U 23.45m 4353 950E-04  T4Ge 827a8m 66.00 g 19E-06

B2Kr 183h 941  241E-03  186W  2372h 4365 249E-06 74Se  11979d 6605 1.37E-04
136Ce 90h 1061 143E-06 238U 2356d 4466 304E-05  150Nd  1244m 5702 1 57EO7
123Sb 93s 1086 931E-11  108Pd 13.7012h 4470 434F07 148Nd  1728h 6720 9.38E-07
133Cs  2912h 1124 443604  81Br 6.13m 4595  g§E4ED5 164Dy  2.334h 6771  1.35E-03

132Ba 389h 1233 q18E-07  1900s 15.4d 4705 102E-06 181Ta 11443d 6775 G76E-02
170Er  7516h 1239 504E-06 238U 2356d 4941 280E-05 238U 2356d G786 2.34E-05
151Eu 96m 1260 7.54E-05  198Pt  3.139d 4983 998E-05 164Dy  1.257m 6730  700E-04
72Ge 0499s 1306 354E-06 71Ga 14.10h 5088  £5853E (08  152Sm 192855d G826 9.96E-06
152Gd  2404d 1406 391E-06  168Yb 32018d 5151 123E-06 139La 16785d 6592 1.04E-M
74Se  11979d 1488 148E-07 232Th 26975d 5180 265E-07  150Nd  1244m 5898  107E-05
100Mo  1461m 1561 G559E-09  1545m 223m 5310 392E-06 148Nd  1.728h 6951 1.38E-06
71Ga 3968ms 1640 132E-04 102Ru  3926d 2328 367E-05  152Sm 1.92855d G967 3.62E-02



Problem isotopes

36S — k,(3103) varies from 68% (IUPAC) to 14% (Budapest) of the Atlas
value. This may be due to variations in the 36S isotopic abundance, which
Is known to be significant for this isotope.

0Zn —k,(122) and k0(512) (IUPAC) are only 22% and 29%, respectively,
of the Atlas value.

110pd — k,(172) is 41% (IUPAC) of the Atlas value. Other evaluated Atlas
cross sections for palladium also appear to be systematically too high [8].
1125n — k,(255) for 12Sn(n,y)13Sn and k,(392) for *2Sn(n,y)3Sn—113In are
both 68% of the Atlas value.

124S5n — all k, values for *24Sn(n,g)12°Sn—12°Sh are only 3% of the Atlas
value.

132Ba — ky(276) is 66% (IUPAC) higher than the Atlas value. The total
132Ba cross section is not well known and was reported with no uncertainty.
1990s — k,(129) is 27% (IUPAC) of the Atlas value.



Future plans

e Address discrepancies in the data

« Combine k,data using standard statistical methods to obtain

a recommended set of k, factors for all activation product y-
rays

* Include the results in the Evaluated Gamma-ray Activation
File (EGAF) disseminated by the IAEA and LBNL
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