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Report:

This was the first time that surface antiferromagnctic scattering had been attempted at | D20 and it was miost
successlul, The crystal used was a highly polished UO2( 111) face. In previous cxpcriments at NSLS we
have reported [ 1] the observation of magnctic surface truncation rods (STR) fromthe UO,(001), and
measurements have been made of their temperature dependence. This information, in piinciple, givss a
detailed description of the magnetic surface topology. As the sample is warmed towards TjN (~ 3 1K) the
question is whether phenomena associated with surface melting, as predicted by Lipdwsky and
collaborators [2], takes place. In the work on (001) surface the most striking result was that the order of the
transition changed from discontinuous in the bulk to continuos at the surface. The other aspect that was
found was that the interfacial region between the ordered bulk and surface layer increased rapidly near T.
Some of these resul ts agree with theory, but others do not.

Somc of the data collected at the 1D20 beamline with the (1 1 1) surface arc shown in the Fig. 1. As is
usually the casc when considering a (11 1) surface the Miller indices arc transformed into a hexagonal set
with the surface normal being (OOL). The intensitics in the lelt pancl represent grazing incidence, so thatthe
deercase as L—0 is a conscqucncc of the beam being incident at the horizon of the crystal. The
characteristic Vincysrd shapes as a function of the momentum transfer along the surface normal arc shown
as a function of T. Therc is a shape change as a function of T. This is perhaps casier to observe in the right
panel which shows a STR measured around a “bulk” magnetic rcflcclion actually al ~15° incidencc tothe
surface. Thus the bulk mngnctic Bragg peak is at L = 1 and we have been able to follow the truncation rod
down to L = 0.55 c*. Noticc how the scattering falls of[ faster with L at higher tcmpcraturc. This is related
to the increasce in the interfacial region al T—Tn mentioned above. Howcvcr, the experiments at | D20 also

show that the transverse width of the scans, i.c. across the STR's, becomes wider as a function of L, even

at the lowest temperaturc. The full-width at half maximum (FWHM) is shown as function of L in Fig. 2.
This auantity was found indcpendent of L from the UOz(Opl)surfacc.
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Figure

I ntensity distribution along two surface truncation rods (STR) fromthe UO7 (1 11) crystal face taken at

various temperatures at ID20.In all cases an Au( | 11) analyser was used to improve the si gnal/noisc ratio.
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Analysis of the tranverse direction across 0.3+
the STR from the (1/2 0 L) rcflcclion
showing how the FWHM increases as

0.2
onc moves away [rom the Bragg peak

FWHM (deg.)
-

(L=1). This shows roughness in the
planc of the surface — a roughncss that is 0.1
not scen in the charge STR.
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