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Nuclear Magnetic Resonance in Dilute Cu-Mn Alloys

by W. van der Lugt, N. J. Poulis and W. P. A. Hass

Resume.

La largeur de la raie de resonance magnetique nucleaire du 83Cu a ete mesuree
dans des alliages cuivre-manganfese contenant 0,011, 0,026, 0,066 atome pour-cent
de Mn [1]. Aux temperatures de l'helium liquide et de l'hydrogene liquide, il se

produit un elargissement de la raie, qui est proportionnel au champ exterieur H0,
ä la concentration c en Mn, et qui depend aussi de la temperature. La largeur
de raie atteint plus de 80 Oe pour c 0,066 atome pour-cent, T 1,2° K et
H0 8530 Oe (flg. 1).

Ces resultats ont ete confrontes a une theorie de Yosida concernant la polarisation

des electrons de conduction due ä leur interaction avec les dipoles Mn. D'apres
Yosida, Ie champ a l'emplacement d'un noyau de Cu, situe ä une distance r d'un
dipole Mn est [2]:

A -D | < Sz > | F(2*maxr) (1)

expression dans laquelle D est une constante, | < Sz > | est le moment magnetique

moyen dans la direction z d'un dipole Mn, £max est le vecteur d'onde maxi-
T rn^! f siin T

mum pour l'etat non polarise et F (x) On deduit la largeur

de raie de l'equation [1] ä partir d'un modele simple. On admet que < | Sz | >
est proportionnel ä ——^ Si on calcule la largeur de raie de cette fagon, on

trouve qu'elle a precisement la dependance de c, H0 et T trouvee par l'experience.
O est determinee experimentalement. II reste d'ailleurs un desaccord de 40%
entre les valeurs absolues theoriques et l'expression de la largeur de la raie si on
se sert de la constante de Curie, trouvee par plusieurs autres [3, 4, 5],

The line width of the 63Cu n.m.r. line was measured in Copper-Manganese

alloys containing 0.011, 0.026 and 0.066 at per cent of Mn [1], At liquid
Helium and liquid Hydrogen temperatures a broadening occurs, that is

proportional to the external field H0 and to the Mn concentration c and
that is dependent also on temperature. The line width amounts to more
than 80 0 for c 0.066 at per cent., T 1.2° K and H0 8530 0 (fig. 1).

These results have been compared with a theory of Yosida concerning
the polarization of the conduction electrons due to their interaction with



244 \V. VAX DER I.UGT, N. J. POUI.IS AND W. P. A. II \SS

the Mn dipoles. Following Yosida the field on a copper nucleus at a

distance r from an Mn dipole is [2]

/. -D | < S2> [ F(2ftmaxr) (1)

T

Fig. 1.

A as a function of temperature for a sample containing 0.066 at. % Mn.

A 8530 Oe -+• 6850 Oe + 5850 Oe O 3590 Oe 1760 Oe

where D is a constant, | < S, > | is the average magnetic moment in the c

direction of a Mn dipole, £max is the maximum wave vector for the unpolar-
ized state and

From equation (1) the line width is derived using a simple model, j < S, > |

was assumed to be proportional to _° (-)
The line width, calculated in

this way, has the same dependence on c, H0 and T as is found experimentally.
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0 is adjusted to our experiments. However, there remains a discrepancy
of 40% between the theoretical and the experimental absolute values of
the line width, if we use the values of the Curie constant found by several

authors [3, 4, 5],
The results given in this communication are in fairly good agreement

with the work of Chapman and Seymour [6] and of Sugawara [7].
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