The olivine-type lithium orthophosphates LiMPO4 (M=Fe**, Mn?", COOB
Co?*, Ni**) family have intriguing magnetoelectric properties and the
entangled spin excitations. It demonstrates a ticht coupling of the
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phonon, electron and magnetic subsystems. The present work is i n
dedicated to the Raman studies of the LiCoPO, single crystal possessing LIOB b
the highest magnetoelectric coefficient among the above-mentioned . B i
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Fig. 4. Temperature dependence of polarized Raman spectra for: a), b) - B, ; ¢),d)-B; ;¢) - A, 1) - B, (¥X) and B, (X2),2)- B, ; h)-A, (Y'Y, XX), B, (¥YX), B,  (YZ) modes.

Spectral resolution: a), ¢), g) — 3.0 cm; b), d), ¢), f), h) — 1.8 cml. Blue thin arrows are related to the additional phonon lines. Red thick arrows are electronic excitations.
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The performed analysis of the taken Raman spectra in the different polarization
configurations has revealed a number of additional phonon lines upon transition to a
magnetically ordered state: 102.0, 192.2, 230.0, 237.5 and 333.5 cm?! (Figs. 4a, 4b);
1031.5 cm! (Fig. 4f). It could be explained by the unit-cell multiplication below 7T,,=21.9

K as well as IR phonon leakage due to the magneto-electric effect.

These are observed three additional low-frequency lines 39.0, 46.0, 68.2 cm’
disappearing above T, (Figs. 4¢, 4d). We suppose these lines could be assigned with

spectroscopy studies [4].

magnetic excitations that is in good accordance with previous THz absorbance

The linewidths of the 205.0 and 212.2 cm! (Figs. 4a-d); ~ 570 and 590.0 cm; 965.0

and 987.0 cm! bands (Figs. 4e, 1f) are more than 5 times that the linewidths of the

4g, Fig. 5).

phonon lines. We believe, that they can be assigned with the electronic transitions
between the crystal field split levels of the ground T, (°F) state of Co** ion. Strong
coupling between these electronic and phonon excitations have been revealed (Figs. 4e,



