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Mössbauer isotopes

Handbook of Nuclear Chemistry (Springer, 2004)

White boxes – 
Mössbauer isotopes
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Fluorescence in 57Fe
57Co57Fe
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Mössbauer isotopes

Handbook of Nuclear Chemistry (Springer, 2004)

White boxes – 
Mössbauer isotopes
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Scheme of the experiment
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Hyperfine interactions
Nucleus interact with the electric field of electrons (Coulomb, quadrupole) and magnetic field of 
electrons (magnetic dipole).
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Example: steel

The standard pattern of a steel in 
which ferrite and austenite phases 
are present. The 57Fe Mössbauer 
spectrum of the sample is a complex 
spectrum that is a sum of 
subspectra. The subspectra of the 
ferromagnetic ferrite with bcc 
lattice and the paramagnetic 
austenite with fcc lattice are also 
superimposed from elementary 
patterns because of the effect of 
alloying elements, although the Fe 
atoms can only occupy one single 
crystallographic site in each phase.
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Mössbauer spectrometer

https://serc.carleton.edu/research_education/geochemsheets/techniques/mossbauer.html
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Synchrotron Mössbauer spectroscopy (SMS)

W. Sturhahn, J. Phys.: Condens. Matter 16 S497 (2004)

1. Excitation by a short synchrotron pulse (~100 ps)

𝑡 < 0 𝑡 = 0

2. Long nuclear fluorescence (~100 ns)

𝑡 > 0

𝐸

𝐸 + 𝜀
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SMS on Fe2O3

S.-M. Shim et al., “Electronic and magnetic structures of the postperovskite-type Fe2O3 and 
implications for planetary magnetic records and deep interiors” PNAS 106 (14) 5508-5512 (2009)
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What to remember
• Heisenberg uncertainty for energy resolution and life-time: ∆𝐸 # ∆𝑡 ≥ ℏ

"

• Mössbauer effect is recoilless absorption/emission of γ-quantum by a nucleus. It is 
only possible in solid state and at low temperatures

• Mössbauer effect allows to determine local electric and magnetic field at a nucleus

• There are many Mössbauer-active isotopes, including 57Fe

• One can get a Nobel Prize for a PhD thesis


