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Outline

• Motivation / introduction

• Experimental details

• Results

• Discussion / conclusions
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Exprerimental
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• Is the broadening consistent with Fe3+ spin-lattice 

relaxations at elevated temperatures?

• Can the broadening be a measurement of the 

relaxation rate, τ-1?

- Difficult to analyse, Bext = 0 T

Motivation
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Decay of 57Mn (probe atom)

10-4 at. % implanted dilute Fe.

Below spin-spin relaxation effects 

(~0.1 at. %).
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Incoming 60 keV 57Mn+ beam

Intensity: ~2108 57Mn+/cm2

Implantation 

chamber

Mössbauer drive with 

resonance detector

Experimental setup

1 week ago

• On-line measurements

• High statistical spectrum

• Temperature range 77 – 700 K
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Magnetism in the Mössbauer spectrum

Kramers split lines
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Case:

No/low external magnetic field:

Overlapping lines/”smearing”:

The eigenstates are combined 

nuclear and electronic states.

Slow relaxation rate in a magnetic field

J. E. Knudsen, J. Phys. Chem. 38, 883 (1977).

Dilute Fe in a frozen sample.

Bext

Case:
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Bext > ~0.3 T
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Paramagnetic sextet (spin-lattice relaxations)

Observed collapse of the relaxing sextet, due to change of the relaxation rate, τ-1. 
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Results
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EPR (electron paramagnetic resonance) data:

Biasi and Portella, Magnetism and Magnetic Materials. 15, 737 (1980)

Sensitive region:

τ-1 = 10 – 100 MHz
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Conclusions

T. E. Mølholt (tem4@hi.is) HFI-NQI 2010, CERN 14.09.10

• Observed slow spin-relaxation of Fe3+ in MgO.

Negligible spin-spin relaxation (<10-4 at. %).

Low Fe3+ relaxation rates (T < 200 K). 

• Broadening is consistent with Fe3+ spin-lattice relaxation rates. 

 Comparable to EPR data.

• Possible to obtain relaxation rates without Bext.
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Thank you for your attention


