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Introduction 
 The triangular lattice antiferromagnet CuCrO2 show ferroelectricity induced by a proper-screw spiral magnetic 
structure, where spins in form 120o angles with neighboring spins due to frustration [1]. In zero magnetic field, a 
spontaneous electric polarization is coupled to antiferromagnetric ordering below 23.6 K. The CuCrO2 compound 
is thought to be a rare example of the Arima mechanism for multiferroic behavior [2]. It has been shown that the 
magnetoelectric coupling can be tuned by both an electric and a magnetic field along ab-plane [3]. We investigate 
the magnetic field-evolution of the physical properties of CuCrO2 via magnetization and electric polarization 
measurements up to 65 T in short-pulsed magnet. We explore the complicated H-T phase diagram along c-axis. 
 
Results and Discussion 
 The magnetization isotherms M(H) taken up to 60 T along H || [110], [1-10], and [001] at T = 1.6 K are 
depicted in Figure 1 (a). Essentially no magnetic anisotropy is observed along three different orientations of 
magnetic field. As magnetic field increases, the M(H) curves show a steady linear increase up to 60 T, reaching ~ 
0.7 µB/Cr3+ far below the saturation magnetization value of 3 µB/Cr3+ expected to be due to the magnetic 
frustration. The observed electric polarization change ∆P(H), however, is quite anisotropic between the 
longitudinal (P || H) and the transverse (P ⊥ H) configuration as shown in Fig. 1 (b). When the magnetic field is 
applied in plane, the ∆P(H) curves indicate a polarization flop around 5.3 T, which is consistent with earlier reports 
[3]. On the other hand, when the magnetic field is applied along [001] direction, we found that the ∆P(H) shows an 
abrupt change around 45 T with large hysteresis loop. Based on the electric polarization measurements at various 
temperatures, we construct the H-T phase diagram (Fig. (c)). In contrast to the in-plane magnetic fields, the 
assembled H-T phase diagram is complex, showing multiple ferroelectric phases. The electric polarization in 
CuCrO2 can be suppressed for H > 85 T along [001]. 
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Figure 1: (a) Magnetization isotherms at T = 1.6 K for H || [110], [1-10], and [001]. (b) Electric polarization for P || [110] along H || [110], [1-10], 
and [001], taken at T = 4 K. Symbols and lines indicate up- and down-sweep of magnetic field. (c) H-T phase diagram of CuCrO2 along H || 
[001], constructed from electric polarization measurements. Closed and open symbols are based on the up- and down-sweep of magnetic field. 
 
Conclusions 
 We observe electric polarization flops for magnetic field along the ab-plane and the suppression of electric 
polarization along c-axis. By contrast no noticeable anomaly is detected in magnetization isotherms, which are 
liner in magnetic fields up to 60 T. The electric polarization is highly sensitive to the external magnetic field for 
both ab-plane and c-axis due to a 3-dimensional proper-screw spiral magnetic structure as found by an inelastic 
neutron diffraction study [4]. We suggest that in addition to the in-plane exchange interaction, the ferromagnetic 
inter-chain coupling [4] may be necessary to explain our observed results. 
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