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. Abstrac

The temperature dependences of the ut hyperfine flelds in NI
and in Fe were found to deviate from that of the saturation mag-

netization In opposite senses. Difference In the screening mechanism
of conduction electrons around the u* Is considered, among several
pussible explanations.
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Since the first successful experiment In ferromagnets [1], the positive
muon spin rotation method has been extensively used to study interstitlal
spin densities in magnetic materials. Recently, precise measurements of the
temperature dependences of the local hyperfine fields felt by the u* In Ni
{2] and Fe [3] have shown different types of deviations from the temperature
dependence of the saturation magnetization, both in sign and In magnitude.
In this paper we present the experimental results as well as some trials at
interpretation of the results.

With regard to the location and diffusion properties there is a signi=-
ficant difference between the u* in Ni and ut In Fe. Judging from hydrogen
diffusion data, the y* is expected to stay for Its entire 1ifetime at
specific octahedral sites in fcc Ni below room temperature [2]. On the
contrary, the observed p* spin relaxation in Fe can be interpreted as an
evidence that the p* is diffusing from one Interstitial site (octahedral or
tetrahedral) to another, even at 23 K [3].

The pt local magnetic field (By) observed as a precession frequency in a
SR experiment at an external field below saturation can be decomposed into
the Lorentz field (4nM/3), the dipolar field inside the Lorentz cavity
(Hdip) and the contact field from the conduction electrons (Hint). The di-
polar field zmﬁu Is completely cancelled in NI because of the crystal
symmetry. In Fe we can also assume that Azamuv.( 0, because the p* diffuses
rapidly through magnetically inequivalent interstitial sites. We introduce
a term A(T) to characterize the deviation of the u* hyperfine field from
the macroscopic magnetization at finite temperatures: Hjn¢(7)/Hjnt(0) =
A(T)M(T)/M(0). The experimental results of A(T) for u* in Ni and Fe below
300 K are shown in fig. la. Also shown are the results of recent NMR
experiments on the temperature dependence of the hyperfine field at 128
nuclei in Ni. Like the u*, these nuclei occupy the octahedral interstitial
sites in Ni [4]. For comparison, A(T) values at lattice sites taken from
NMR experiments on 6INi in Ni [5] and 57Fe In Fe [6] are shown in fig. 1b.

The following features are readily apparent in these two figures: )
" (1) the deviation of the contact field at the interstitial probes in Ni
has an opposite sign to that in Fe; (2) the hyperfine field at lattice
sites deviates in the same manner in both Ni and Fe; and (3) the deviation
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