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Abstract

Recently, a claim of material, named LK-99 (a lead apatite-based compound), exhibiting a superconducting transition
temperature of over 400 K under standard atmospheric pressure, was reported [1, 2]. This claim has generated considerable attention
from scientists worldwide. Here, we synthesized five LK-99 samples following the method detailed in the original papers [1, 2],
and measured structural and resistivity data for each of these samples. The structure of the synthesized samples (P6s/m, a=9.82 A,
¢=7.34 A) was very close to the reported one. Contrary to the report, however, no hint of room-temperature superconductivity was
noted from any of the samples. The results of Energy-dispersive X-ray spectroscopy (EDXS) measurements demonstrate that the
atomic distribution in the sample was inhomogenous, and unreacted precursors were included in the samples. To investigate the
intrinsic superconducting properties of LK-99, we propose to synthesize samples having high structural purity and chemical

uniformity.
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3. RESULTS AND DISCUSSION
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Fig. 1. Results of XRD measurements and pictures of
synthesized LK-99 samples. XRD patterns with the fits for
(a) Pb2SOs, (b) CusP, and (c) LK-99. The black, green, and
blue lines represent experimental data, the fitting curve,
and the difference, respectively. Pictures of LK-99 taken
before and after heating at 925 °C are shown in (d), and (e),
respectively.
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Fig. 2. (a) Plot of electrical resistivity as a function of
temperature for sample 3. The applied current was 0.1 pA.
(b) A picture of the sample with the 4-point probe
measurement setup: the sample dimensions are 2.25 mm in
length, 1.75 mm in width, and 0.15 mm in thickness.
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Fig. 3. Magnetization as a function of temperature (a) and
applied magnetic field (b) for sample 3. The subset in (a)
is the results reported in ref. 1.
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Fig. 4. Results of resistivity as a function of temperature
for sample 5. (a) The sample shows a metallic behavior
with a sudden drop of resistivity near 8 K. (b) The change
of resistivity with increasing magnetic field to 0.3 T, where
to suppress the superconductivity.
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TABLE |
WT.% OF ELEMENTS.

Element Apparent Wt.% Wt.%

Concentration Sigma
o 21.18 33.39 0.10
S 2.84 3.11 0.04
Cu 20.96 20.95 0.08
Pb 35.99 42.55 0.12

Fig. 5. Mapping results of EDXS measured from sample
5. Chemical distributions for Pb, Cu, S, O, are shown in
different colors.
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