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The neutron fluence spectrum used in the analysis to deter-
mine absolute cross section values was found to be erroneous. 
The same error also affects data in [1], and a separate correc-
tion will be published for that work. The corrected Maxwellian 

Table 1
Ground state Maxwellian averaged cross sections on 73Ge, and stellar Maxwellian 
averaged cross sections, taking into account neutron capture on thermally populated 
excited states.

kT (keV) MACS (mb) MACS∗ (mb)
5 1181 ± 48 1185 ± 59
10 722 ± 34 728 ± 55
20 455 ± 24 455 ± 46
30 346 ± 19 339 ± 39
40 284 ± 16 273 ± 34
50 243 ± 14 231 ± 30
60 214 ± 13 201 ± 27
70 192 ± 11 179 ± 25
80 175 ± 11 162 ± 23
90 161.0 ± 9.7 148 ± 22
100 149.7 ± 9.1 137 ± 21

Table 2
Uncertainties of Maxwellian averaged 73Ge cross sections.

Source Uncertainty (%)

Neutron Flux Shape 2 − 5
Weighting Functions 3
Normalisation to Au 1
Background Subtraction (> 14 keV) 1
Sample Enrichment 1
Multiple Scattering and
Self Shielding (> 14 keV) 1.2
Statistics 0.3

Total 4.1-6.1
2

averaged cross sections (MACS) are listed in Table 1 and shown 
in Fig. 1. The corrected resonance capture kernels and unresolved 
cross sections are shown in Tables 3–7, and Fig. 2, respectively. 
The average resonance parameters determined from the resonance 
fits change slightly (within uncertainties). We obtain an average 
radiative width of 〈�γ 〉 = 243(10) meV and σ�γ = 30(5) meV, an 
average s-wave spacing of D0 = 74(8) eV, and neutron strength 
functions of S0 = 2.1(3) × 10−4 and S1 = 1.5(5) × 10−4. Uncer-
tainties in the resonance kernels due to systematic effects are 
3.9% below and 6.0% above 10 keV neutron energy, consisting 
of uncertainties due to Pulse Height Weighting (3%), normalisa-

Fig. 1. Comparison of the experimental MACS from kT = 5 − 100 keV with eval-
uations and theoretical predictions [2–8]. MOST-2005 [3] and TALYS-1.9 [4] most 
closely reproduce the experimental values, while all others significantly underesti-
mate the MACS by a factor of up to 2.



C. Lederer-Woods, U. Battino, P. Ferreira et al.
Fig. 2. Averaged cross sections from 14 keV to 300 keV neutron energy and statisti-
cal uncertainties.

Table 3
Resonance energies and capture kernels k of 73Ge(n, γ ) aResonances fitted with nat-
ural germanium sample. ∗Resonances listed in ENDF/B-VIII [2]. b Doublet in ENDF/B-
VIII [2].

E R (eV) K (meV) E R (eV) K (meV)

59.37 ± 0.06 0.0027 ± 0.0005 1219.96 ± 0.02∗ 112.59 ± 0.89
79.47 ± 0.01 0.054 ± 0.002 1233.08 ± 0.06 11.05 ± 0.53
102.73 ± 0.01a,∗ 104.04 ± 0.63 1276.90 ± 0.05 3.86 ± 0.13
156.32 ± 0.02 0.064 ± 0.003 1316.75 ± 0.02∗ 108.65 ± 0.84
204.15 ± 0.01a,∗ 60.80 ± 0.51 1358.03 ± 0.02∗ 70.90 ± 0.71
224.81 ± 0.00∗ 74.29 ± 0.18 1380.22 ± 0.18 0.91 ± 0.09
270.90 ± 0.06 0.073 ± 0.006 1384.69 ± 0.09 1.87 ± 0.11
286.68 ± 0.02 0.204 ± 0.007 1404.78 ± 0.09 1.47 ± 0.09
320.69 ± 0.01a,∗ 63.83 ± 1.12 1462.39 ± 0.08 3.14 ± 0.15
332.87 ± 0.02a,∗ 97.14 ± 1.59 1530.64 ± 0.03∗ 119.8 ± 1.0
361.81 ± 0.06 0.47 ± 0.04 1540.43 ± 0.09 3.59 ± 0.22
368.07 ± 0.01∗ 95.95 ± 0.32 1549.35 ± 0.13 3.75 ± 0.31
409.28 ± 0.00∗ 59.61 ± 0.20 1552.27 ± 0.09 6.28 ± 0.37
479.57 ± 0.07 0.56 ± 0.04 1614.59 ± 0.26 0.47 ± 0.07
491.48 ± 0.01∗ 101.45 ± 0.47 1655.93 ± 0.05∗ 124.1 ± 1.3
517.99 ± 0.01∗ 11.91 ± 0.10 1665.37 ± 0.09 6.19 ± 0.37
558.35 ± 0.01∗ 74.05 ± 0.27 1675.03 ± 0.42 0.61 ± 0.12
668.80 ± 0.04∗ 0.94 ± 0.03 1716.18 ± 0.04 19.05 ± 0.38
693.58 ± 0.04 0.81 ± 0.03 1751.88 ± 0.18 0.98 ± 0.09
750.31 ± 0.08 0.31 ± 0.02 1808.03 ± 0.04∗ 111.3 ± 1.1
762.71 ± 0.02 3.40 ± 0.06 1843.00 ± 0.08 3.93 ± 0.19
777.47 ± 0.04 0.91 ± 0.03 1897.71 ± 0.18 1.15 ± 0.10
798.47 ± 0.06 0.44 ± 0.03 1930.82 ± 0.73 0.30 ± 0.09
816.68 ± 0.24 0.084 ± 0.015 1952.76 ± 0.05b,∗ 106.6 ± 1.2
826.23 ± 0.02 5.04 ± 0.09 1963.42 ± 0.15 3.20 ± 0.27
843.31 ± 0.03 2.95 ± 0.09 2019.34 ± 0.05∗ 118.6 ± 1.5
851.38 ± 0.01∗ 57.97 ± 0.45 2104.01 ± 0.11 3.43 ± 0.20
878.76 ± 0.08 0.73 ± 0.05 2116.60 ± 0.13 3.64 ± 0.21
920.47 ± 0.01∗ 48.99 ± 0.46 2144.12 ± 0.17 2.38 ± 0.18
948.06 ± 0.13 0.34 ± 0.04 2162.03 ± 0.03 51.86 ± 0.95
959.19 ± 0.05 1.72 ± 0.07 2211.39 ± 0.58 0.49 ± 0.11
1031.14 ± 0.01∗ 56.42 ± 0.65 2216.97 ± 0.51 0.53 ± 0.10
1059.02 ± 0.01 75.26 ± 0.64 2236.71 ± 0.41 1.03 ± 0.17
1139.18 ± 0.13 1.82 ± 0.15 2262.52 ± 0.05∗ 109.3 ± 1.6
1148.41 ± 0.03∗ 119.64 ± 0.86 2291.07 ± 0.13 118.1 ± 4.1

tion (1%), sample enrichment (1%), and neutron flux (2% below, 
5% above 10 keV). Total systematic uncertainties for the averaged 
cross sections are 6.2% and uncertainties for the Maxwellian aver-
aged capture cross sections change correspondingly (see Table 2). 
Due to the small changes of at most 4% in the Maxwellian aver-
aged capture cross section (smaller than the total uncertainty), all 
conclusions remain unaltered. The authors apologise for any incon-
venience this caused. Updated data will be provided to the EXFOR 
database.
3
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Table 4
Table 3 continued.

E R (eV) K (meV) E R (eV) K (meV)

2297.88 ± 0.07∗ 104.7 ± 3.9 3431.09 ± 0.66 6.8 ± 2.5
2321.90 ± 0.07 16.70 ± 0.57 3432.30 ± 0.59 7.2 ± 2.5
2373.27 ± 0.12 6.58 ± 0.34 3495.69 ± 0.54 1.59 ± 0.26
2398.90 ± 0.29 1.47 ± 0.19 3535.63 ± 0.08 38.8 ± 1.1
2442.65 ± 0.04 106.7 ± 1.5 3565.09 ± 0.35 3.87 ± 0.42
2531.55 ± 0.23 2.33 ± 0.22 3579.46 ± 0.08 34.7 ± 1.1
2566.67 ± 0.06∗ 118.0 ± 1.6 3628.37 ± 0.32 3.49 ± 0.36
2624.55 ± 0.13 6.96 ± 0.43 3657.50 ± 0.16 17.67 ± 0.87
2648.06 ± 0.06∗ 26.81 ± 0.69 3674.49 ± 0.06 92.5 ± 2.0
2666.79 ± 0.05 54.1 ± 1.3 3718.10 ± 0.07 71.0 ± 1.8
2688.08 ± 0.05 107.2 ± 1.8 3745.17 ± 0.19 9.00 ± 0.54
2697.88 ± 0.13 8.48 ± 0.53 3763.27 ± 0.25 4.74 ± 0.40
2748.80 ± 0.39∗ 2.14 ± 0.29 3809.15 ± 0.59 4.15 ± 0.97
2763.66 ± 0.28 2.79 ± 0.31 3812.80 ± 0.46 3.94 ± 0.85
2776.01 ± 0.05 48.9 ± 1.0 3852.86 ± 0.15 21.10 ± 0.93
2806.78 ± 0.18 3.91 ± 0.30 3870.01 ± 0.09 48.3 ± 1.4
2821.47 ± 0.35 2.05 ± 0.22 3993.95 ± 0.30 7.63 ± 0.67
2903.85 ± 0.17 5.19 ± 0.35 4002.59 ± 0.44 3.79 ± 0.46
2924.79 ± 0.14 11.86 ± 0.63 4042.61 ± 0.26 19.1 ± 1.8
2946.15 ± 0.08 113.0 ± 1.9 4053.75 ± 0.25 143.5 ± 3.9
2982.64 ± 0.05 52.9 ± 1.2 4073.85 ± 0.08 86.7 ± 3.0
3005.30 ± 0.86∗ 1.02 ± 0.29 4215.87 ± 0.20 16.47 ± 0.91
3023.48 ± 0.05 102.0 ± 1.9 4246.62 ± 0.25 107.1 ± 4.1
3037.63 ± 0.08 36.8 ± 1.2 4254.80 ± 0.12 68.2 ± 3.6
3044.65 ± 0.61 1.87 ± 0.40 4349.24 ± 0.10∗ 60.3 ± 1.7
3085.74 ± 0.36 2.25 ± 0.27 4394.73 ± 0.21 16.2 ± 1.0
3133.34 ± 0.56 1.66 ± 0.29 4406.67 ± 0.14 34.8 ± 1.6
3155.23 ± 0.06 90.3 ± 1.6 4419.24 ± 0.56∗ 3.80 ± 0.58
3214.08 ± 0.14 8.93 ± 0.52 4458.64 ± 0.13 134.6 ± 3.0
3251.24 ± 0.07 29.21 ± 0.84 4475.90 ± 0.29 15.2 ± 1.2
3264.48 ± 0.43 1.17 ± 0.20 4499.19 ± 0.11 107.0 ± 2.7
3320.64 ± 0.17 8.74 ± 0.52 4548.87 ± 0.26 16.4 ± 1.2
3361.67 ± 0.10 38.2 ± 1.2 4564.62 ± 0.10 115.9 ± 2.8
3388.25 ± 0.29 5.98 ± 0.49 4635.78 ± 0.10 68.9 ± 2.0
3414.95 ± 0.07 47.6 ± 6.1 4649.66 ± 0.48 4.14 ± 0.58

Table 5
Table 3 continued.

E R (eV) K (meV) E R (eV) K (meV)

4753.84 ± 0.46 8.4 ± 1.1 6040.11 ± 0.15 134.7 ± 4.0
4759.61 ± 0.46 7.5 ± 1.1 6075.57 ± 0.16∗ 120.9 ± 3.9
4828.05 ± 0.30 29.8 ± 2.1 6136.59 ± 0.60 9.28 ± 0.93
4837.18 ± 0.35 52.6 ± 5.8 6155.00 ± 0.60 8.6 ± 1.1
4843.11 ± 0.17 138.2 ± 6.9 6219.66 ± 0.16 149.6 ± 4.4
4898.05 ± 0.55 6.92 ± 0.81 6241.34 ± 0.16 84.9 ± 3.1
4949.77 ± 0.29 12.81 ± 0.97 6279.24 ± 0.41 23.2 ± 2.0
5039.55 ± 0.22 22.3 ± 1.2 6289.64 ± 0.39 23.3 ± 2.1
5061.31 ± 0.13 57.9 ± 2.2 6327.12 ± 0.41 27.8 ± 2.4
5098.09 ± 0.41 12.9 ± 1.2 6344.30 ± 0.19 126.8 ± 4.1
5106.75 ± 0.22∗ 23.4 ± 1.5 6400.4 ± 1.3 4.5 ± 1.3
5126.36 ± 0.44 6.22 ± 0.74 6427.66 ± 0.19∗ 57.5 ± 2.4
5160.93 ± 0.41 7.02 ± 0.71 6455.7 ± 1.8 2.95 ± 0.89
5207.89 ± 0.17 120.5 ± 3.5 6470.55 ± 0.27 38.5 ± 2.3
5220.23 ± 0.31 2.5 ± 1.2 6485.65 ± 0.38 23.4 ± 1.9
5245.99 ± 0.14 51.8 ± 1.9 6504.19 ± 0.18 59.2 ± 2.4
5281.73 ± 0.13 124.4 ± 3.2 6578.24 ± 0.25 134.3 ± 4.9
5302.89 ± 0.93 6.1 ± 1.2 6602.48 ± 0.36 97 ± 10
5312.61 ± 0.23 32.3 ± 2.1 6616.73 ± 0.62 160 ± 28
5364.06 ± 0.24 110.6 ± 4.8 6626.32 ± 0.63 113 ± 21
5381.64 ± 0.25∗ 132.4 ± 5.4 6739.99 ± 0.26 3.1 ± 1.5
5419.93 ± 0.12 130.0 ± 3.4 6766.28 ± 0.16 159.5 ± 4.9
5485.82 ± 0.25 18.3 ± 1.2 6826.23 ± 0.85 8.6 ± 1.2
5506.04 ± 0.38 9.40 ± 0.85 6866.12 ± 0.21 104.7 ± 3.9
5547.04 ± 0.45 8.34 ± 0.90 6883.41 ± 0.57 15.8 ± 2.0
5598.25 ± 0.14∗ 95.6 ± 3.1 6955.69 ± 0.19 91.1 ± 3.4
5612.69 ± 0.42∗ 8.4 ± 1.0 6974.01 ± 0.59 11.5 ± 1.5
5681.92 ± 0.37 14.9 ± 1.2 7118.06 ± 0.20∗ 81.2 ± 3.2
5716.42 ± 0.14 117.9 ± 3.2 7154.31 ± 0.08 12.3 ± 4.4
5765.08 ± 0.22 138.4 ± 4.2 7177.27 ± 0.38 41.2 ± 2.7
5815.34 ± 0.22 43.8 ± 2.4 7221.40 ± 0.18 124.4 ± 4.9
5873.41 ± 0.18 93.4 ± 3.3 7245.55 ± 0.52 24.3 ± 2.4
5927.51 ± 0.44 9.5 ± 1.6 7290.68 ± 0.27 137.3 ± 5.0
5975.45 ± 0.64 6.85 ± 0.86 7330.82 ± 0.31 137.2 ± 5.3
6002.51 ± 0.27 36.4 ± 2.0 7370.58 ± 0.24 90.5 ± 4.0



C. Lederer-Woods, U. Battino, P. Ferreira et al. Physics Letters B 840 (2023) 137835
Table 6
Table 3 continued.

E R (eV) K (meV) E R (eV) K (meV)

7480.93 ± 0.20 68.5 ± 3.0 9038.39 ± 0.25 129.3 ± 3.3
7507.9 ± 1.3 7.6 ± 1.5 9086.31 ± 0.54 46.7 ± 4.1
7601.57 ± 0.22 87.6 ± 3.4 9097.10 ± 0.93 21.6 ± 3.4
7641.77 ± 0.21 143.1 ± 4.8 9147.3 ± 1.7 15.2 ± 2.7
7756.09 ± 0.75 15.3 ± 1.8 9168.5 ± 1.3 12.1 ± 2.3
7777.38 ± 0.35 36.2 ± 2.5 9191.3 ± 1.0 26.2 ± 3.6
7830.12 ± 0.71 23.5 ± 2.5 9209.90 ± 0.97 51.5 ± 9.9
7862.18 ± 0.52 114.8 ± 6.1 9222.55 ± 0.57 224 ± 15
7898.11 ± 0.22 151.4 ± 6.3 9266.86 ± 0.60 44.1 ± 4.1
7931.39 ± 0.29 63.1 ± 3.5 9319.02 ± 0.47 253.4 ± 9.8
7971.43 ± 0.33 142.7 ± 5.3 9344.00 ± 0.33 110.7 ± 6.9
8020.56 ± 0.28 86.2 ± 4.5 9362.65 ± 0.37 16.5 ± 6.4
8036.77 ± 0.51 30.3 ± 2.8 9490.33 ± 0.26 159.2 ± 5.5
8099.76 ± 0.26 177.7 ± 5.6 9545.6 ± 1.2 15.0 ± 2.9
8148.00 ± 0.46 39.1 ± 2.9 9559.01 ± 0.98 22.6 ± 3.3
8180.99 ± 0.29 89.2 ± 4.4 9575.31 ± 0.81 26.0 ± 3.3
8328.93 ± 0.35 42.6 ± 2.7 9626.55 ± 0.30 115.2 ± 5.0
8350.40 ± 0.14 6.8 ± 3.2 9707.4 ± 1.9 10.2 ± 2.7
8410.58 ± 0.12∗ 3.1 ± 1.5 9728.34 ± 0.37 101.6 ± 5.4
8441.8 ± 1.0 12.7 ± 2.3 9802.71 ± 0.87 107.0 ± 9.6
8489.2 ± 2.1 84 ± 15 9816.44 ± 0.48 94.0 ± 8.6
8507.6 ± 1.0 52 ± 13 9863.39 ± 0.74 22.1 ± 2.7
8543.20 ± 0.55 23.4 ± 2.5 9966.2 ± 1.1 28.6 ± 4.3
8589.1 ± 1.0 110.4 ± 7.2 9994.25 ± 0.67 75.9 ± 7.9
8609.42 ± 0.19 26 ± 10 10009.73 ± 0.48 156 ± 11
8642.78 ± 0.19 6.2 ± 2.9 10036.7 ± 1.6 25.6 ± 7.0
8675.04 ± 0.29 80.4 ± 4.1 10044.41 ± 0.68 52.6 ± 7.1
8713.62 ± 0.33 106.1 ± 5.1 10154.42 ± 0.44 96.6 ± 5.2
8765.55 ± 0.42 41.3 ± 3.0 10208.14 ± 0.39 149.8 ± 6.4
8810.90 ± 0.37 65.4 ± 3.9 10356.44 ± 0.43 92.5 ± 4.7
8833.80 ± 0.60 18.0 ± 1.9 10414.95 ± 0.65 77.0 ± 6.4
8863.81 ± 0.84 15.6 ± 2.1 10443.80 ± 0.39 199.4 ± 9.3
8905.6 ± 1.1 9.7 ± 1.6 10475.0 ± 1.3 13.6 ± 2.5
8921.7 ± 1.2 10.7 ± 1.7 10511.4 ± 1.4 9.0 ± 2.2
9000.01 ± 0.30∗ 84.7 ± 4.4 10580.2 ± 1.3 36.0 ± 6.3

Table 7
Table 3 continued.

E R (eV) K (meV) E R (eV) K (meV)

10598.1 ± 1.0 123 ± 16 11967.31 ± 0.51 153.4 ± 8.6
10613.34 ± 0.58 103 ± 12 12030.65 ± 0.91 28.0 ± 2.8
10683.44 ± 0.60 75.1 ± 5.5 12100.51 ± 0.60 106.3 ± 6.2
10704.73 ± 0.10 13.7 ± 6.3 12180.5 ± 1.1 32.1 ± 3.3
10745.98 ± 0.70 92.8 ± 9.6 12280.5 ± 1.1 66.8 ± 6.2
10767.5 ± 1.8 51 ± 17 12323.77 ± 0.65 62.8 ± 5.3
10776.2 ± 1.3 197 ± 28 12444.2 ± 1.0 45.3 ± 4.8
10801.26 ± 0.96 35.3 ± 5.8 12558.99 ± 0.63 101.9 ± 7.0
10851.40 ± 0.41 128.5 ± 7.3 12586.57 ± 0.88 65.2 ± 6.2
10889.87 ± 0.47 152.3 ± 7.6 12664.81 ± 0.41 133.5 ± 7.5
10945.21 ± 0.69 27.7 ± 2.6 12757.70 ± 0.58 153.6 ± 8.8
11085.59 ± 0.84 34.4 ± 3.8 12849.78 ± 0.55 215.8 ± 9.6
11136.20 ± 0.79 69.3 ± 8.6 12908.7 ± 1.1 32.2 ± 3.7
11155.5 ± 1.6 139 ± 49 12979.02 ± 0.96 46 ± 6
11163.3 ± 1.8 150 ± 52 13010.1 ± 1.9 84 ± 18
11211.67 ± 0.47 103.6 ± 6.8 13029.0 ± 1.5 101 ± 18
11240.47 ± 1.06 18.8 ± 2.8 13071.52 ± 0.15 49 ± 18
11317.24 ± 1.95 63.6 ± 8.8 13113.1 ± 1.3 27.0 ± 3.5
11343.58 ± 0.89 54.5 ± 7.4 13233.98 ± 0.55 144.6 ± 7.4
11359.97 ± 0.63 59.8 ± 5.7 13289.15 ± 0.59 74.5 ± 5.8
11409.6 ± 1.0 37.7 ± 4.4 13350.2 ± 1.6 29.3 ± 4.0
11441.92 ± 0.49 91.6 ± 5.6 13384.1 ± 1.3 51.9 ± 6.3
11482.5 ± 1.6 15.5 ± 3.1 13407.4 ± 1.6 50.1 ± 8.0
11525.81 ± 0.14 15.2 ± 6.1 13425.19 ± 0.78 125 ± 11
11542.41 ± 0.46 15.1 ± 6.3 13514.8 ± 1.3 84.1 ± 9.5
11570.32 ± 0.72 70.7 ± 5.8 13551.26 ± 0.54 282 ± 14
11597.56 ± 0.98 36.9 ± 4.0 13654.62 ± 0.76 60.2 ± 5.4
11618.37 ± 0.93 30.2 ± 3.6 13700.12 ± 0.68 103.0 ± 7.0
11675.01 ± 0.68 107.6 ± 8.6 13740.6 ± 1.4 26.9 ± 3.8
11700.45 ± 0.64 116.7 ± 9.1 13767.3 ± 1.5 32.3 ± 4.8
11795.03 ± 0.64 106.6 ± 6.6 13796.7 ± 1.0 49.3 ± 5.2
11821.0 ± 1.4 18.3 ± 3.1 13857.67 ± 0.75 131 ± 10
11856.0 ± 1.6 19.5 ± 3.2 13900.4 ± 1.4 124 ± 12
11883.8 ± 1.5 31.5 ± 5.1 13940.8 ± 1.1 87 ± 10
11911.03 ± 0.45 170.6 ± 9.2 13967.45 ± 0.75 138 ± 11

Data availability

Data will be available in IAEA EXFOR database.
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