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Krim Replies. The work reported here by Renner, Rut- nature: Their geometry must be exceptionally different
ledge, and Taborek (RRT) [1] involves an unsuccessfufrom the DAK nitrogen films, and the interface stud-
attempt to measure the sliding friction of nitrogen con-ied must be quite different from that studied by DAK.
densed on alead sample. RRT detected no slippage atthdihis may in fact account for the fact that RRT ob-
sample’s interface and thus could not measure the slidingerve no slippage within their experimental resolution:
friction or how it might have changed at the supercon-While contamination might obscure the observation of
ducting transition. The technical improvements claimedsuperconductivity-dependent friction, it will not obviously
by RRT focus exclusively on the cryogenic design of theprevent slippage of an adsorbed overlayer. Indeed, the
experimental apparatus, leaving issues associated with sudefects present in this geometry may be more comparable
face contamination and/or morphology unaddressed. Thia nature to those assumed by the theory of Persson and
RRT data are in fact entirely consistent with samples exVolokitin (Ref. [3] in [1]) which RRT cite to argue that
hibiting greater contamination and/or defect levels tharpinning is in fact to be expected. The latter theory also
those of Dayo, Alnasrallah, and Krim (DAK) [2]. Specifi- predicts pinning for films adsorbed at 77 K, for example,
cally, since friction is exceptionally sensitive to surfacethe systems KfAu and Xe&/Ag, where acceptance of the
conditions, its dependence on superconductivity will beinterpretation of slipping is widespread [4]. The precise
unobservable in the presence of a sufficiently thick conrole of defects is of great interest, and the RRT result may
taminant layer. While the precise thickness such a layeultimately help to illuminate this issue.

must attain to prevent the effects from being observed is (4) The RRT measurements were performed with
unknown, successful measurements are extremely unlike MHz quartz crystals oscillating in a third overtone
if the contamination layer’s thickness exceeds moleculamode, while the DAK measurements were recorded with
dimensions. The nature and density of interfacial defect8 MHz crystals oscillating in the fundamental mode.
will meanwhile have tremendous influence on whether filmThe 3 X 107 jump in Q™! reported by DAK would
slippage will even be observed. Here are the primary diftherefore correspond ta X 1077 or 0.5 divisions in
ferences between DAK and RRT. RRT's Fig. 1(a).

(1) The sample preparation and postpreparation condi- The DAK measurements were followed up by mutual
tions (pressure, deposition rate, film thickness, depositiomductance measurements similar to those described here
substrate condition, and length of exposure of the sampley RRT and it was observed that the changes in sliding
to air) were disclosed by DAK while RRT fail to disclose friction were indeed occurring at the superconducting
their sample preparation conditions. The DAK sampledransition of the microbalance electrodes [5]. In order
were deposited at0~® torr in a chamber constructed en- to eliminate the complications of surface contaminants,
tirely of ultrahigh vacuum (UHV) components onto quartzwork is in progress to repeat the DAK measurements on
substrates which had been cleaned for UHV conditionsamples prepared in UHV conditions, followed by transfer
in advance of sample preparation. The cryostat wheréo the experimental chamber without air exposure.
measurements were performed was also constructed ex-This work was supported by NSF Grant No. DMR97
clusively from UHV compatible materials, and was thor- 05259.
oughly outgassed before introduction of the sample.
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