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In a recent papgiPhys. Rev. B57, 094502(2003] Mao et al. investigated the bias-dependent conductance
of mechanical junctions between superconducting Mg@NXid a sharp W tip. They interpreted their results in
terms of “single-particle tunneling.” We show it is more likely that current transport through those junctions is
determined by thermal effects due to the huge normal-state resistivity of MgThérefore no conclusion can
be drawn about the possible unconventional pairing or strong-coupling superconductivity in MgCNi
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In a recent paper Maet al.* reported bulk transport and resistivity, as shown in the inset of Fig. 1 for a ZgGu
specific-heat measurements on superconducting MgCNi contact. As another example, Gloes al* observed pro-
Additionally, they investigated the conductance of mechaninounced zero-bias minima imV/dl (corresponding to
cal junctions between superconducting Mgglnd a sharp ZBCPs indl/dV) for contacts between the heavy-fermion
W tip with 15um curvature radius. By postulating that tun- superconductor UBg and a W tip (UBg; also has a very
neling dominates the conductance they interpreted the olhigh resistivity, comparable to that of MgC}li They con-
served zero-bias conductance pe@BCP) as caused by cluded that thedV/dl anomalies were due to diffusive and
Andreev-bound states which result from a possible unconthermal transport through the junctions, while significant An-
ventional pairing state in MgCNli Besides that, Maet al*  dreev reflection currents were missing.
attributed the simultaneously appearing two conductance Third, MJCNi; has a huge residual resistivity,
dips to the characteristic superconducting energy scale it 400x€2 cm (see the inset of Fig. 3 in Ref) like that of
MgCNis. On this basis Maet al. suggested that this result @morphous metals. With the carrier density 10°°m® from

A .
can be taken as further support of strong-coupling supercoriR€f- 6 and the Drude formule=7.ke /(enp), whereke is
ductor of MgCNi. the Fermi wave number, we calculate an elastic electron

We believe that before dealing with more exotic phenom—mf'l.an free patl(nm_lfﬁ) |.e|f\~«|0.7.nm.f Thiz s flgmrrfl;agle to the
ena, such as Andreev-bound states, more trivial effect ttice cons_tant. e inelastic MIR~Nvg/Kgl~L1.oum aF
K according to Ref. 5. Herer is the Fermi velocity. This

should be considered to explain the observed conductan ) R .
P results in a very small diffusive inelastic mfy~lgl;,

anomalies of those junctions. ~30 ApDIvi he M I § Ia that d ices th
First, Maoet al! assumed that a tunneling barrier forms ~ nm. Applying the Maxwe ormuia that describes the
spreading resistance of large metallic contacts

at their junctions with rather low resistanee0.1 (). This

assumption was based only on the fact that the shape of the

superconducting transition in the resistaiR{d) of the junc- 3 ' ' '

tions deviates from that of the bulk resistivigyT). Accord-

ing to our experience, such deviations are typical for me-

chanical junctiongor point contacts with highly resistive 1

metals. The sharp tip damages the sample surface in the con-

tact area, which means the material there is more degraded o g i
. . w 0.5 B

than in the bulk. This can locally changeas well asT,. o 0

Figure 1 shows as an example the behaviorR¢T) for 2 Vottage (mM

several contacts between an amorphous superconducting R,=5.5Q

ZroNi ribbon (its residual normal-state resistivitypg 14Q ]

~170x0 cm is comparable to that of MgC}i and a Cu 0520 G

tip.2 While R(T) of low-Ohmic contacts has a rather sharp 1.0 1.5

transition similar to that of)(T), the transition broadens for

larger RN' The_sam_e kind of broadenm_g was observed for FIG. 1. Temperature dependence of the differential resistance at
URW,Si, break Junctlon§(_also ametal with large). Inthe ;0.4 piag R=dV/dI(V=0)] of three junctions between an amor-
latter experiments breaking the samples at helium temperas,ous zgNi ribbon and a Cu tifopen symbols, redrawn from Ref.
tures prevented the formation of any oxide or other contami). The solid line shows the bulk resistance of theNamibbon. All
nating layer on the surface which could otherwise produce @urves are normalized to the normal-state resist®jeewhich is
tunneling barrier. also indicated for each junction. Inset: Numerically derived, from

Second, ZBCP’s are characteristic features of junctions-v curve in Ref. 2, differential conductandé/dV(V) at 1.7 K of
formed with superconductors that have a high normal-statene of the ZrNj-Cu contacts.
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Ry=~p/2d, ) the normal phase due to the temperature rise inside the con-

N . ._striction discussed above as well as due to the increasing
and taking into account that W has a negligibly small resis

tivity compared to that in MgCNi we estimate a contact ‘current density. The pulsed-current method used by Mao
radiis r—EI/Z between 12 Z%Lm for the junctions pre et all to measure thé-V curves with a pulse duration af
= _ - - ) X

sented in Ref. 1This fits very well the curvature of the W tip ._5><10 S certainly reduces heatlng of the bplk s_ample
(15um), supporting our model of a direct metallic contact !tself,_ but I does not prevent local heating C.)f the junctions. A
Sinced is much larger than the diffusive inelastic electronicjnli gftlc;relz\;vg;ig:]amt?rtneer 2Lalb09%tsl798nmsgfelcaﬂo{ dhzas ?h;her'
mfp A, these contacts are in the thermal regdirirewhich MaCNi--W contacts with d~201—40 m. as es'timated
the temperature inside the contact rises with applied biasbgove 3should have—10-3s. This islusti,ll much smaller
voltage, and the differential conductance depends only o ’ . "

(T).” In the thermal regime the bias voltage no longer de- an the pulse duratioh meaning that the local temperature
PA7) X : W{'” respond to the applied bias voltage almost without delay.
termines the excess energy of the electrons; and this makes'i ) . ; : : )
impossible to obtain any spectral information about the n concluspn, to obtain rellable information from point-
transport processes through the junctions and seriously que%-ntaqt experiments, the regime of current flow through the
tions the conclusions in Ref. 1 with respect to the character(-:ons.mC'['Qns hae 0 .be properly established and/or analyzed.
istic superconducting energy./ scale in MgGNi For junctions with highly resistive metals such as MggNi

Fourth, the current density can be quite large for the con'-[hermal effects have te be expected. Apparently, here they
tacts investigated in Ref. 1. For example,\at 1 mV the play the role of preventing us from energy-resolved spectros-
current density is larger thap=V/(Ryd?)=10' Aim2. The  °PY
ZBCP's, the abrupt decrease @f/dV with increasing bias Discussions with K. Gloos and I. K. Yanson are gratefully

p 9
voltage, are very likely caused by the continuous growth ofacknowledged.
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