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Yurgens et al. Reply: The preceding Comment by
Zavaritsky [1] argues that the high-bias features
(‘‘humps’’) that have been seen in intrinsic tunneling
spectra [2] can result from Joule heating and the semi-
conductorlike c-axis resistance, Rc�T�, of the stack.

Indeed, poor thermal conductivity of all high-
temperature superconductors makes them prone to local
overheating. Several works used short-pulse techniques to
minimize the effect of heating in stacks of intrinsic
Josephson junctions (IJJ’s) [3,4]. There were attempts to
directly measure the temperature of a stack utilizing its
Rc�T� � const [5]. In such experiments, an extra stack
serving as a thermometer was placed on top of the major
stack [3]. Because of a relatively large distance from the
thermometer to the biasing contact, the temperature may
not be correctly inferred.

To practically respond to the Comment and to better
address the heating issue, we measure the temperature of
the stacks by using micron-sized thermocouples which
are in direct thermal and electric contacts to the stacks,
exactly in the place where the bias current is injected. We
FIG. 1 (color online). dI=dV�V� and Ts�V� for a number of
ambient temperatures T0. dI=dV�V; T > 10 K� are shifted
downwards (in steps of 	2 k�	1) for clarity. Triangles denote
data points corresponding to Tc. Double peaks at T0 � 4:4 K
are due to differences in the properties of the junctions in the
stack.
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believe that the temperature obtained in this geometry [6]
is closest to the real one inside the stack.

Our measurements have shown that the temperature of
the stack Ts can reach 200–300 K at the highest bias. For
the sample shown in Fig. 1 (8� 8 �m2 in area, with *8
IJJ’s), Ts ! Tc at the positions of ‘‘dips’’ [6]. In all cases,
the pseudogap humps [2] correspond to Ts > Tc. Average
overheating is �40 K per every mW of dissipated power.

Having measured sufficiently many I-V-Ts points at
different bath temperatures, we can construct isothermal
contour lines 	�V; Ts � const� (see the curve correspond-
ing to 100 K in Fig. 1 and Figs. 9 and 10 in [6]). Although
humps are not seen anymore at the working range of bias,
the overall shape of increasing 	�V� is qualitatively pre-
served [4,6]. In particular, 	�V� / jVj for Bi2201 samples
[2,6]; see Fig. 1.

Concluding, we confirm experimentally that the Joule
self-heating is a severe problem in intrinsic pseudogap-
spectroscopy experiments as pointed out in [1]. The pseu-
dogap humps reported in our previous paper [2] are
indeed an artifact of Joule heating. In order to decrease
the effect of heating in intrinsic junctions, one needs to
drastically decrease their sizes [7]; see also Fig. 5 in [6].
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