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

BiCU2P06
BiCULgCUoJPOﬁ

2. RBRAERVER (EBRNSIFWOIGENOFHE . TOEHZLRL TSN, )

Experimental method and results. If you failed to conduct experiment as planned, please describe reasons.

To study the overall spin excitation spectrum BiCu,POq, in which S=1/2 quantum spins from Cu? ions form
two—leg spin—ladder, we performed the first high—energy neutron scattering measurement at 4SEASONS. As
shown in Fig. 1, the magnetic excitations were successfully observed in a wide momentum and energy spaces.
The excitation along the crystallographic b—axis shows clear dispersion with the energy band between 1 meV
and 28 meV, while that along c—axis and a—axis (not shown) is non—dispersive. Therefore, the spin correlation
is of one—dimensional, consistent with the result for antiferromagnetic two—leg spin—ladder model. Importantly,
spin—gap opens at the incommensurate (0, 120.45, 0.75) momentum position long the leg direction. This result
suggests the existence of large next nearest neighbor interaction, namely the spin frustration along the leg.
Thus, the BiCu,PO4 system was confirmed to be a frustrated spin—ladder system, which gives unique

opportunity to study the novel nature of the quantum spin system.

We, furthermore, investigated the temperature dependence of entire spin excitation to characterize the




2. EERAERUFER (DDF) Experimental method and results (continued)

thermal evolution of spin correlation in this frustrated spin—ladder system. We peaks at 15 meV and 28 meV
orrespond to the maximum energies of two different branches. The intensity at 28 meV decreases with
increasing the temperature and the peak disappears around 70 K. This temperature is consistent with the
temperature where the magnetic susceptibility shows a peak. Therefore, the thermal evolution of magnetic
branch extending 28 meV closely correlates with the change of magnetic ground state, and the degradation of

spin—singlet formation at high temperature.

Fig. 1. The excitation spectrum in BiCu,POq
along the leg—direction at /=0 (upper left figure)
and F0.75 (upper right figure), and along the
rung—direction at k =0 (lower left figure) and

k=1 (lower right figure). Clear dispersion was

observed along b—direction with the maximum
energy of ~28 meV. The minimum energy of "1
meV was observed at (0, 1£0.45, 0.75)
incommensurate position, suggesting the
existence of frustration between the
antiferromagnetic nearest and next—nearest

neighbor interactions.

Fig. 2. The temperature dependence of constant

momentum spectrum at (0, 1, 0.75) in BiCu,PO.

Peaks at 15 meV and 28 meV correspond to the
maximum energy of two different magnetic
branches. The peaks at higher energy degrades

the intensity with increasing the temperature

and disappears above ~70 K, suggesting the
close relation with the deformation of

spin—singlet against the temperature.




