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1. 5X% Name of sample(s) and chemical formula, or compositions including physical form.

Pr-based high-T, superconducting cuprates
Prllg.XLao_7ceXCU4+3 (X = 010)
Single crystals

2. ERAZERUHER (EBRISFEKWODEISIIGE . TOEBZETBRLTZE, )
Experimental method and results. If you failed to conduct experiment as planned, please describe reasons.

Zero-field (ZF) and longitudinal-field uSR measurements have been performed at temperatures between 3 K
and 250 K for non-superconducting as-grown, non-superconducting 650°C-reduced, superconducting
800°C-reduced (T. ~ 25 K) Pry3,Lag7Ce,Cuqsss single crystals with x = 0.10. Measurements around the base
temperature have been performed in the single-pulsed mode, while others have been performed in the

double-pulse mode.

During the measurements, the new positron counter ‘KALLIOPE’ installed at D1 beam line did not work
well, so the statistics of the spectra is not enough high and we needed to perform measurements for a longer time

than planned.

Figure 1 shows ZF-uSR time spectra of the as-grown and 800°C-reduced single crystals. For the as-grown
crystal, the spectrum at 250 K shows Gaussian-like slow depolarization due to randomly oriented nuclear spins.




2. REREAERUEKER (DDE) Experimental method and results (continued)

Below 250 K, a fast depolarization of muon spins, followed by a muon-spin precession at 3 K, is observed,

indicating the formation of a long-range magnetic order. For the 800°C-reduced crystal, although the spectrum

is Gaussian-like at 200 K, a fast depolarization of muon spins is observed with decreasing temperature below
200 K. At 3 K, the spectrum consists of fast depolarization below ~ 1 us, slow depolarization between ~ 1 us

and ~ 4 ps and flat spectrum above ~ 4 ps. This peculiar behavior of the spectrum at 3 K suggests the

coexistence of a slowly fluctuating region of Cu spins and a region of a short-range magnetic order in a crystal.
Therefore, it is concluded that there exist the AF spin fluctuations even in the superconducting crystals of x =
0.10, which is consistent with our simple band model including the strong correlation of electrons [1].
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Fig. 1. Zero-field uSR time spectra of the as-grown and 800°C-reduced Pry 5. Lay 7Ce,Cugss Single crystals
with x = 0.10.
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