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1 Decay Scheme

55Fe disintegrates by electron capture. A γ transition with a small probability (1,3 × 10−7 %) has been
observed. A background radiation, due to an inner-bremsstrahlung, with an intensity relative to K capture
of 3,24 (6) × 10−5 photons produces a continuous spectrum up to 231,12 keV.

Le 55Fe se désintègre par capture électronique. Une transition γ de faible probabilité (1,3 × 10−7 %) a été
observée. Un rayonnement de freinage interne produit une émission radiative continue jusqu’à 231,12 keV,
dont la probabilité relative à la capture électronique K est de 3,24 (6) × 10−5.

2 Nuclear Data

T1/2(
55Fe ) : 2,75614 (41) a

Q+(55Fe ) : 231,12 (18) keV

2.1 Electron Capture Transitions

Energy Probability
Nature log ft PK PL PM(keV) (%)

ε0,1 105,17 (18) 0,00000013 (1) 2nd Forbidden 12,8 0,8179 (8) 0,1570 (6) 0,02393 (19)
ε0,0 231,12 (18) 100 Allowed 5,99 0,88044 (34) 0,10238 (23) 0,01606 (10)

2.2 Gamma Transitions and Internal Conversion Coefficients

Energy Pγ+ce Multipolarity
αK αL αM αT

(keV) (%)

γ1,0(Mn) 125,949 (10) 0,00000013 (1) M1+(E2) 0,09 (8) 0,009 (8) 0,0012 (11) 0,10 (9)
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3 Atomic Data

3.1 Mn

ωK : 0,321 (5)
ω̄L : 0,0047 (7)
ω̄M : 0,000027 (2)
nKL : 1,478 (4)
n̄LM : 1,996 (8)

3.1.1 X Radiations

Energy Relative
(keV) probability

XK

Kα2 5,88772 51
Kα1 5,89881 100

Kβ1 6,49051

Kβ
′′
5 6,5354

}
20,5

XL

L` 0,5576
Lα 0,6394 - 0,6404
Lη 0,5695
Lβ 0,64636 - 0,7694
Lγ 0,65826 - 0,65826

3.1.2 Auger Electrons

Energy Relative
(keV) probability

Auger K
KLL 4,953 - 5,210 100
KLX 5,671 - 5,895 27,2
KXY 6,370 - 6,532 1,85

Auger L 0,47 - 0,67
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4 Electron Emissions

Energy Electrons
(keV) (per 100 disint.)

eAL (Mn) 0,47 - 0,67 139,8 (8)

eAK (Mn)

59,8 (5)
KLL 4,953 - 5,210

KLX 5,671 - 5,895
KXY 6,370 - 6,532

5 Photon Emissions

5.1 X-Ray Emissions

Energy Photons
(keV) (per 100 disint.)

XL (Mn) 0,5576 - 0,7694 0,523 (21)

XKα2 (Mn) 5,88772 8,40 (14)
}

Kα
XKα1 (Mn) 5,89881 16,48 (26)

XKβ1 (Mn) 6,49051
}

3,38 (7) K
′
β1XKβ

′′
5 (Mn) 6,5354

5.2 Gamma Emissions

Energy Photons
(keV) (per 100 disint.)

γ1,0(Mn) 125,949 (10) 0,00000013 (1)

6 Main Production Modes{
54Fe(n,γ)55Fe σ : 2,30 (7) barns
Possible impurities: 59Fe

55Mn(p,n)55Fe{
54Fe(d,p)55Fe
Possible impurities: 55Co
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  Emission intensities
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%   = 100ε

0
2,75614 (41) a

-3/2  ; 0

Fe
55

26 29
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ε
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55Fe - Comments on evaluation of decay data 

P. Cassette 
 

Faculty of Physics, Sofia University, "St. Kliment Ohridski" 
 

The initial evaluation was completed in April 1998. A revised evaluation by M.M. Bé and V. Chisté 
was completed in 2005, covering the literature available by December 2005. The present revised 
evaluation was carried out in 2023, with a literature cut-off date of October 2023. 
 

1 Decay Scheme 

Fe-55 mostly disintegrates by electron capture to the ground state of 55Mn. A very weak electron 
capture transition to the 7/2- excited level of 55Mn was also identified.  

An internal Bremsstrahlung electron capture spectrum was measured by Isaac et al. (1990), with 
an intensity of 3.24 (6) 10-5 in the 35 to 231 keV energy range, relative to the probability of the K-
shell capture.  

The J value and level energy are from NDS 109,787 (2008). The excited level energy has been 
determined to be 125.949 (10) keV. 
 

2 Nuclear data 

 The Q value (231.12 (18) keV), is from the AME 2020 atomic mass evaluation by Wang et 
al. (2021). 

 The half-life values considered are given in the following Table. 

Reference Value (days) Method 

Lagoutine (1982) 977.9 (23) DSA PC 

Houtermans (1980) 1000.4 (13) PC 

Hoppes (1982) 1009.0 (17) PC, Si(Li) 

Morel (1994) 996.8 (60) Ge 

Karmalitsyn (1998) 995.0 (30) PC 

Schötzig (2000) 1003.5 (21) Si(Li) 

Van Ammel (2006) 1005.2 (14) DSA PC 

Pommé (2019) 1007.70 (15) PC 

Kossert (2020) 1006.2 (10) LSC 

The measurement methods are: DSA = Defined Solid Angle, PC = Proportional Counter, Si(Li) = 
Lithium doped Silicon detector, Ge = germanium detector, LSC = Liquid Scintillation Counting. 

The values 1 and 5 are rejected because they are discrepant from Chauvenet’s criterion. We also 
decided to reject the value 4 because, in the publication, no detail is given on the uncertainty 
evaluation.  
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Value 2 exhibits a small relative uncertainty of 0.13 %, which surpasses the precision of most 
measurements reported in the literature at this time. This suggests that the uncertainty is greatly 
underestimated and this value was thus not considered.   

Value 3 is cited in a report concerning the efficiency calibration of germanium spectrometer. In this 
report, this value is given as an unpublished result and thus was not considered. 

An analysis of the publications cited showed that results 6 to 9 are associated with a comprehensive 
uncertainty evaluation, including study of possible systematic errors. The value 6 was obtained 
using Si(Li) photon detector, with an identified, albeit corrected, efficiency variation with time. 
Results 6 to 9 are consistent, and are based on different measurement techniques: Si(Li) detector 
for 6, DSA PC X-ray detector with a beryllium window for 7, pressurized proportional counter for 8 
and Triple to Double Coincidence ratio LSC method for 9. The three first methods are only sensitive 
to X-rays and method 9 is sensitive to both X-rays and Auger electrons. Result 8 presents an 
uncertainty one order of magnitude lower than the other results, but the uncertainty budget is 

exhaustive and fully detailed. Value 8 has a relative weight of more than 96 %. The 2 value is 1.2, 
for a critical value 3.8 and the dataset is consistent.  

The adopted value was calculated from results 6 to 9 using the Lweight program: 1006.66(15) d or 
2.75614 (41) a. As the dataset is consistent, this value is the weighted average with internal 
uncertainty. 

Other references were not used in this evaluation, due to their discrepancy or high uncertainty, 
compared with the set of more recent values considered. They are given in the following Table.  

Unused reference Value (days) 

G. L. Brownell (1950) 1037 (11) 

R. P. Schuman (1956) 950 (7) d 

J. S. Evens (1965) 880 (44) d 

 

2.1 Electron capture transitions 

 The ec. transition energies are from the Q value and from individual levels energies. 

 The transition probabilities are deduced from the gamma-ray transition probability balance at 

each level. Due to the very low probability of the 0,1 transition, the decay of 55Fe can be 
considered as a pure electron capture to the ground level of 55Mn.  

 The electron capture probabilities, for each shell, were calculated using the BetaShape program 
for a Q energy of 231.21 (18) keV: 

PK = 0.88044 (34), PL1 = 0.10188 (23), PL2 = 5.012E-4 (26), PM1 = 0.01599 (10) 

PM2 = 7.43E-5 (7), PN1 = 0.001120 (8), thus 

PK = 0.88044 (34), PL = 0.10238 (23), PM = 0.01606 (10), PN = 0.001120 (8) 

The log ft value is lg ft = 5.9869 (35) 

The values obtained using the EC-capture program are: 

PK = 0.8853 (16), PL = 0.0983 (13), PM = 0.0157 (6), PN = 0.0006 (1)  

      The LOGFT program gives: 

PK = 0.885 (9), PL = 0.0974 (10), PM = 0.0161 (2), PN = 0.00106 (1) 
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      The experimental values of Pengra et al. (1972) are: 

PK = 0.881 (4), PL = 0.103 (4), PM+ = 0.0161 (8) 

The ratio PL/PK were determined by Loidl et al. (2018) using a low-temperature calorimeter 
experiment. The values obtained, compared with the calculated values and the values from Pengra 
are given in the following Table. 

Reference PL/PK 

Pengra et al. 0.117 (5) 

Loidl et al. 0.1134 (25) 

BetaShape 0.1162 (3) 

EC-capture 0.1110 (14) 

LOGFT 0.1101 (12) 

Experimental and calculated results are consistent but the measured values of Pengra et al. are 

dependent on K and on the intensity of K X-ray and the values of Loidl et al. only give ratio and 
not the absolute values of electron capture probabilities.  

The recommended values are those of the BetaShape code. 
 
The double K-shell ionization process was studied by several authors. The measured total 
probabilities for double K vacancies PKK are given in the following Table. 

Reference PKK 

Kitahara et al. (1975) 1.01 (27) 10-4 

Campbell et al. (1991) 1.3 (2) 10-4 

Michel et al. (2014) 1.531 (79) 10-4 

EC- Bergman et al. (2016) 1.388 (37) 10-4 

These values are consistent with a weighted average of 1.405 (43) 10-4. 
 

2.2 Gamma transitions 

A weak gamma transition of 126.0 keV was observed by Zlimen et al. (1992) following a second non-
unique electron capture transition to an excited state of 55Mn with a probability of 1.3 (1) 10-7 %. 

The gamma emission intensity given by Zlimen et al. (1992) is 1.28 (2) 10-7 %, but only statistical 
fluctuations are considered in this publication and the uncertainty is underestimated. Thus the 
recommended value is 1.3 (1) 10-7 %. Multipolarity is M1(+E2) from ENSDF, which is based on 
measured conversion coefficient of K-shell. 
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3 Atomic data 

Several data for K are deduced from the measurements given in the following Table. 

Reference K 

Smith (1982) 0.320 (3) 

Konstantinov et al. (1989) 0.312 (3) 

Dobrilovic et al. (1973) 0.322 (5) 

Kuhn et al. (1981) 0.310 (23) 

Hubbell et al. (1994) 0.321 (7) 

A theoretical value of 0.323 was also calculated by Chen (1980).  

These values are in agreement with the recommended value of 0.321 (5) from the semi-empirical 
fit of Bambynek (1984). 

L and KL are from Schönfeld et al. (1995). 
 

3.1 X radiations 

The X-ray energies are from Bearden, 1967. 

The emission intensities are calculated by the EMISSION program from PTB (Schönfeld et al. 1995). 

With PK = 0.88044 (34) for the allowed transition, and K = 0.321 (5), the total K X-ray emission 
intensity is 0.2826 (30), in good agreement with the experimental values of 0.279 (8) (Schötzig, 
2000) and 0.283 (2) (Smith, 1982). An experimental K X-ray emission of 0.273 was reported by 
(Martin, 1994), but without uncertainty. 

The ratio XK/XK calculated from the results of the EMISSION program is 0.1359 (32) and this value 
is coherent with the experimental values of Lépy et al., 1994, 0.1388 (15), considering the radiative 

Auger effect in the X-ray spectrum analysis. The ratio XK/XK reported by Bonnelle et al., 2020, is 
0.138 (4) for metal manganese, which is also coherent with these previous values.  This is not the 

case for the XK/XKvalue of 0.1188 (11) reported by Yalcin, 2007 but the reason of this discrepancy 
is not clear.  
 

3.2 Auger electrons 

Measurement of the K Auger spectrum of manganese was performed by Kovalik et al. (1990), giving 
the following relative intensities of the Auger groups: 

KLM/KLL = 0.26 (2) 

KMM/KLL = 0.018 (2) 

These values are in good agreement with the recommended values calculated with the EMISSION 
program: 

KLM/KLL = 0.272 (3) 

KMM/KLL = 0.0185 (4) 

The energies are from Larkins (1977) or calculated from the electron binding energies Bé et al. 
(2006). Kovalik et al. (1990) also measured the energies and found good agreement with the KLM 
spectrum but discrepancies were observed for the KLL and KMM groups. 
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4 Gamma emissions 

A weak gamma emission, superimposed on the inner-bremsstrahlung photon emission was 
observed by Zlimen et al. (1992) and associated to the deexcitation of the first state of 55Mn. The 
gamma ray energy is given as 126.0 (1) keV, with an emission intensity of 1.3 (1) 10-7 %. 

From the energy level of 125.049 (10) keV and a recoil energy of 0.2 eV, the adopted gamma energy 
is 125.949 (10) keV. Because of the very low probability of this transition, the conversion coefficients 
and the associated conversion electron emission are not reported. 
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