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Figure 1 (Color online) Resistivity of Nd,;Ni;O,, as a function of
temperature. The blue solid line represents the resistivity of Nd,Ni;O,
as a function of temperature from 2 to 300 K. The red open circles show
the resistivity extracted from the zero-frequency optical conductivity
0(0) for Nd,;Ni;O,. The dashed line denotes the metal-to-metal
transition temperature 7 "= 160 K.
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Figure 2 (Color online) (a) The reflectivity and (b) the real part of the optical conductivity o,(w) for Nd,Ni;Oy, in the far-infrared range at 10
different temperatures from 5 to 300 K. In order to show the temperature dependence more clearly, the reflectivity and o;(w) spectra below 175 K are
shifted down by 0.5 and 100 Q'em™, respectively. In addition, 1 meV~8.066 em™.
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Figure 3 (Color online) (a) The temperature dependence of the reflectivity for Nd,Ni;O,, at 600 cm™

' (b) the evolution of ¢,(w) at 100 cm™' asa

function of temperature for Nd,Ni;O,,. The dashed lines denote the metal-to-metal transition temperature T". Both R(w) and o,(w) exhibit an abrupt

change at T .
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Figure 4 (Color online) (a) The measured o)(w) of Nd4Ni;O,, at 175 K (magenta solid curve) and the Drude-Lorentz fitting result (black dashed
line). The fitting curve is decomposed into 5 components: a narrow Drude component (D1, red shaded area), a broad Drude component (D2, green
hatched area), and three Lorentz components (L1, orange hatched area; L2, blue hatched area; L3, gray hatched area). (b) The measured o,(®) of
Nd,;Ni;O, at 5 K (cyan solid curve), which can be fitted using the same components (two Drude components and three Lorentz components) as that
used in (a).
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Figure 5 (Color online) (a) and (b) display the temperature dependence of the weight of D1 (a)P2 b and D2 (a): »y)» respectively. The scattering rate of
DL/ TDI) and D2 (1 /Tm) are plotted as a function of temperature in (c) and (d). The metal-to-metal transition temperature T is indicated by dashed

lines.
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Infrared spectroscopic study of Nd,Ni;O,,

LIU Zhe, LI Qing, ZHOU XiaoXiang, HAO JiaHao, DAI YaoMin & WEN Hai-Hu'

Department of Physics, Nanjing University, Nanjing 210093, China

The discovery of superconductivity in infinite-layer planar square phase nickel oxide thin films and bilayer Ruddlesden-
Popper (RP)-phase nickel oxide single crystals under high pressure has garnered extensive interest in the
superconductivity field. Superconductivity has not yet been observed in RP-phase nickel oxides at ambient pressure,
but a metal-to-metal transition in the bilayer and trilayer RP-phase nickel oxides is observed. In this work, the optical
properties of the trilayer RP-phase nickel oxide Nd,Ni;O,, are studied. Low-frequency optical conductivity shows a
Drude response, which is consistent with the metallic nature of the material. Two Drude components are needed to
describe the low-frequency optical response, demonstrating the presence of multiple electronic bands crossing the Fermi
level. Below the metal-to-metal transition temperature T, low-frequency optical conductivity is suppressed, suggesting
the opening of an energy gap on the Fermi surface; the lost spectral weight is transferred to a very high energy range,
hinting that the strong electronic correlation effect plays a significant role in the metal-to-metal transition in Nd,Ni;O.
This work offers key information to understand the mechanism of the metal-to-metal transition in RP-phase nickel
oxides.

nickel oxide RP phase, Nd,Ni;O,,, metal-to-metal transition, infrared spectroscopy
PACS: 78.20.-¢, 78.30.-j, 71.27.+a, 74.70.-b
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