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Comment on “Vortex Glass and Lattice Melting
Transitions in a YNi 2B 2C Single Crystal”

In a recent Letter [1], Munet al. claim to observe vortex
glass and lattice melting transitions in superconducti
YNi 2B2C. A key observation, which they associate wit
vortex lattice melting, is the presence of a sharp transiti
in the dc resistivity in finite dc magnetic field. Munet
al. arrive at anHT phase diagram with a single phas
boundary which separates the vortex liquid from the vort
solidyglass and a singleHc2sTd superconductor-normal
(SN) boundary. In this Comment, we show that precisi
rf penetration depth measurements indicate a much m
complex picture than that presented in Ref. [1].

Our experiments are carried out on samples obtain
from thesame sourceas in Ref. [1], using an rf (3 MHz)
tunnel diode technique. Details of the measurement te
nique and particularly results on single crystal YNi2B2C
are described elsewhere [2]. TypicallsHd vs H data
observed forT , Tc are shown in the inset of Fig. 1
The data clearly show the presence of multiple transitio
at characteristic fields, and these are accentuated in
dlydH also shown in the plot. We have studied the
features over a wide range of temperatures and fields
the superconducting state.

The HT phase diagram based on our results is sho
in the main panel of Fig. 1 withHgsT d and HmsT d from
Ref. [1] also included for comparison (filled squares an
solid line). It is obvious that the phase diagram is qui
complex [2], consisting of 3, possibly 4, transition line
The vortex-glass transition identified by Ref. [1] lies i
a region of the phase diagram where we have obser

FIG. 1. HT phase diagram for YNBC (as described in th
text) from rf measurements. The data from Ref. [1] are al
presented (filled squares). Inset: Typicall vs H for T , Tc.
The derivativesdlydHd is also shown to highlight the structure
in the transition. The shaded band corresponds to the sha
region in the phase diagram.
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a signature of the “peak effect” indicative of a softenin
of the vortex lattice (hatched region) [2]. However, th
melting line reported in Ref. [1] appears to coincide wit
the onset of a region (shown shaded) where we obse
multiple structure in the transition [Fig. 1(inset)], which
persists even above the glass-liquid transition reported
Ref. [1]. It is likely that these features have been misse
by Ref. [1] owing to the experimental limitations of dc
measurements. It is clear that a simple interpretation
terms of asingle melting transition below asingle Hc2

boundary is inadequate.
We note other important features of our data.
(1) The multiple transitions appear to extend to theH ­

0 line which raises the possibility that these transition
including the so-called melting line of Ref. [1], may be
associated with thecondensaterather than with vortices.

(2) Unlike dc measurements which are shorted o
by the first superconducting percolative path, our
measurements probe wellfOsmmdg into the bulk of the
sample. Thus, the multiple features we report may be
be observed in ac measurements.

(3) Similar structure is observed in ErNi2B2C and
HoNi2B2C also. Thus these features are common
other members of the borocarbide family, and apparen
independent of the magnetic nature of the rare ea
element.

(4) Polishing the crystal surface tends to suppress t
uppermost field scale (marked by open circles and a so
line in Fig. 1) indicative of a certain sensitivity to the
microstructure. However, the multiple features in th
shaded region remain unaffected. The uppermost fie
scale may be associated with surface superconductivity

In conclusion, we have presented results that indica
that YNi2B2C, as well as other members of the boro
carbide superconductor family, possess unusual struct
indicative of multiple transitions near the SN phas
boundary. The melting line of Ref. [1] appears to be on
one of these transitions. The origin of these transitions
not known at present. These results appear to preclud
simple description in terms of melting of the vortex lattic
as arrived at in Ref. [1].
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