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The hyperfine constant and the nuclear magnetic moment of in CaO has been measured by the

ENDOR technique.

The ENDOR (electrón-nuclear double reso- 

nance) technique [1,2] has been used in this work 

to measure the hyperfine coupling constant and 

the nuclear magnetic moment of the isotope 57 

of Fe '̂*' in cubic positions of the CaO lattice. We 

used an undoped sample provided by Semi-Ele- 

ments, Inc. (USA), where the iron is a natural 

impurity. At 1.2°K, the EPR spectra has a very 

narrowMg = -i ^  i fine structure transition 

(0.1 gauss) where the hyperfine structure of the 

57 isotope (I = 5, natural abundance 2%) is re­

solved. We observed the ENDOR lines that cor- 

respond to this fine structure transition with 

linewidths of only 5 kHz. The data were fitted 

with the spin Hamiltonian used by Locher and 
Geschwind [3] for 57pg3+ high order

hyperfine terms are considered.
The valué we obtained for the nuclear mag­

netic moment, = (0.090 36 ± 0.00015) nm is in 
very good agreement with the valué of the nu­

clear magnetic moment of ®'^Fe measured by 
Locher and Geschwind [3] in MgO. It was not 
possible from our data to separate the valúes of 

the hyperfine coupling constants A and U. Our 

valué of A' =A  - ‘ Í/[3S(S+1) - 1] = (-29.811 ±
± 0.002) MHz is smaller than previous data [3, 4] 

obtained by the less accurate EPR techniques.

In addition, we looked for shifts of the ENDOR 

lines when a uniaxial stress was applied to the
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sample. No shifts were observed within an upper 

limit of AA /A  0.6 X lO"'  ̂ for a stress of 
1 kg/cm^ along the [110] direction. It is of in- 

terest to note that this upper limit for A A /A  of 

57pe'^+;CaO under uniaxial stress is of the same 

order of magnitude as the valué for Mn^+rMgO 

under the same amount of hydrostatic stress [5].

Our valué of A' for ^^^Fe^+rCaO should be 

compared with the valué A ’ = (-30.1474 ± 0.0005) 

MHz for Fe^+:MgO [3]. Because the Z7term (S^I 

contribution to the hyperfine coupling) is small, 

the change of A ’ between Fe^+:CaO and 
Fe^+:MgO should be attributed to a chan  ̂ /  

and not to V [6].

The large variations of A  for Fe '̂*' (and Mn'̂ '*') 

in different structures of ligands has been ex- 

plained by Henning [7]. However, to explain the 

smaller changes which appear when the dimen- 

sions of the octahedron of oxygen ligands 

changes (the lattice parameter varies from 2.4 Á 

for CaO to 2.1 Á for MgO), more detailed cal- 

culations are needed. Two kinds of contributions 
could be important: the first one produces a 

change of A because of the different covalent and 

overlap contributions when the distance of the 

ligands changes [7,8]. The second appears when 

the lattice vibrations are considered; they pro­

duce a decrease of A proportional to the mean 

valué of the square of the vibration amplitude [9], 

At low temperatures the zero point phonons 

contribute mainly to this effect [10]. No calcu- 

lations of these contributions exist for Fê "*" and 

estimations for the isoelectronic Mn "̂'" in oxide 

lattices are not conclusive about the predomi- 

nant mechanism [8],
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More data on the change oí A  with hydrostatic 

stress should be helpful in further understanding 

the problem.

We are grateful to Drs. Elsa Feher and 

George Feher for helpful comments and the use 
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