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   Cs2CoCl4 is a quasi-1D antiferromagnet with magnetic Co2+ ions carrying spin       S = 3/2. The main exchange J = 0.74 K acts along the chains directed parallel to b-axis. The interchain exchange integral J’ is an order of magnitude weaker [1, 2]. Remarkable feature of this material is strong single-ion anisotropy D = 7 K of the easy-plane type. This anisotropy results in separation of the upper spin doublet of Co2+ ion from the lower one and makes possible the use of a pseudospin s = 1/2 representation at low temperatures. As a result, strong easy-plane anisotropy of the effective exchange interaction and the renormalization of the g-factor should arise [3]. Thus spin system of Cs2CoCl4 should be equivalent to the set of weakly interacting strongly anisotropic chains of pseudospins s = 1/2 (the so-called XXZ chains). The quantum model of s = 1/2 XXZ antiferromagnetic chain is known to demonstrate remarkable collective ground states and excitations. There is a quantum critical spin liquid in zero field, long-range 1D-antiferromagnetic order in transverse field and restored spin liquid state before saturation. Collective excitations are of spinon-type [4]. Some of these features were detected experimentally [1,3,5].
    The aim of this work is to check whether the crossover between spin-3/2 and pseudospin-1/2 really occurs. We plan to observe the characteristic spectrum of spin-3/2 at the easy-plane crystal field anisotropy and follow the transformation of this spectrum into the spectrum of spin s = 1/2 with renormalized g-factor. We studied the spin dynamics at temperatures from 3 to 250 K in the wide frequency range 25-120 GHz and in the magnetic field applied along the b-axis. This magnetic field is transverse to the anisotropy axis.  H || b is the only direction at which magnetic field lies within easy planes for all Co2+ ions. Local anisotropy axes of Co2+ ions have the same direction within each spin chain but alternates from one spin chain to another. Temperature evolution of 102 GHz ESR is shown in Fig. 1(a). It exhibits two modes M and M’. The mode M’ is obviously thermally activated. This confirms the population of the upper spin doublet with heating. Energy levels calculated for single spin S = 3/2 with easy-plane anisotropy and corresponding frequency-field dependencies are shown by solid and dashed lines in Fig. 1(c) and Fig. 1(b) [6]. We notice good accordance of theory with experiment at T = 15 K with fitting parameters D = 7 K and g = 2.0. This correspondence and thermally activated intensity of M’ approve that at high-temperatures (T ≳ D) we deal with the system of paramagnetic spins S = 3/2 in a crystal field. At temperatures T ≲ 3 K we observe g-factor of M mode gM = 3.3. This value is in a good accordance with the theoretical expectation of pseudospin s = 1/2 g-factor g1/2 = 4(1-3J/2D) [3]. We also observe a small temperature shift of the resonance field of mode M’ towards lower fields (see Fig. 1(a)) presumably associated with the exchange interaction.
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Fig. 1. (a) f = 101.79 GHz ESR records at different temperatures. (b) Frequency-field diagram taken for   T = 15 K compared to the theory (solid and dashed lines) with g = 2.0 and D = 7 K. (c) Energy levels of single spin-3/2 with g = 2.0 and D = 7 K.
Thus we conclude that at lowering the temperature below 15 K a crossover from spin-3/2 to pseudospin-1/2 occurs in Cs2CoCl4.
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