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In this thesis we have tried to describe the shape of proton magnetic reso-
nance lines in paramagnetic crystals in terms of the dipolar field arising
from the paramagnetic ions. In general we have found this description con-
firmed by experiments on polycrystalline NHyFezAly—2(SOy)s.

Now the question arises whether this method is applicable for the deter-
mination of unknown proton positions in paramagnetic crystals, i.e. wether
it is possible to separate the contribution to the second moment of the para-
magnetic ions from that of the Pproton-proton interaction. If no other sources
of line broadening are present, the first part of the second moment would be
proportional to the square of the external magnetic field and approximately
inversely proportional to the square of the temperature.

By observation of the second moment as a function of temperature and in-
tensity of the external magnetic field the contribution of the proton-proton
interaction to the second moment can be determined. As derived in sec. 5.4.1
the second-moment contribution of the paramagnetic ions itsell depends largely
on the spatial distribution of the magnetic moment of the paramagnetic ions
and therefore yields not much information about the proton positions. How-
ever, the shape of the absorption line can be calculated using the observed sec-
ond moment. Ina favourable case, such as described in this thesis, a comparison
between the thus evaluated line shape and the observed line may support the
presumed proton configuration.

Another source of line broadening is present if the spin-lattice relaxation
time becomes very short. The procedure described above can be applied only
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he considerations of sec. 2.4.5 the line shape G(H) would be given b‘y 3

G(Hc) = [ g(H) S(H—Hc) dH,

i

n which g(/7) denotes the line shape arising from the crystal anisotropy, and

S(#) the shape of the line due to the shape anlsoh:opy. "
If the latter broadening were absent, the field acting upon the protons coul

be written as:

1
Hap = A;(cos*l)—s),

witereas the other terms of eq. (7) disappear because of the symm(flry relations
in the crystal. In this simple case the line shape g(#) would be given by
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We sllulll now compare the shape of the proton resonance line of NHqFe(SO4)e
with the shape as predicted by eq. (33).
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ig. 29. Calculated line shape of NHyFe(S04)z at 77 'K (dotted lin) as compared with the
ved line shape (solid line).

To make this comparison possible we have to substitute the value of Ay in .
g(H). In sec. 5.4.2 we found that the value of A;, computed from the crystal
;xruculrc. was not confirmed by the observation of the second moment. For
this reason we shall use the value of Ay calculated from the observed second
moment, This value is

Ay ane = 224 pausses,




