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       Cs2CoCl4 is a unique quasi 1D antiferromagnet with a high degree of one-dimensionality and a very good correspondence to an important quantum many-body model of the XXZ antiferromagnetic S=1/2 chain. The high degree of one dimensionality is provided by a large ratio of intrachain–to–interchain exchange  about 20. The main (intrachain) exchange between S=3/2 Co2+  ions is J=0.74 K.  The XXZ anisotropy arises due to the single ion anisotropy of the easy plane type which is parametrized by the DSz2 term of the spin Hamiltonian with D=7 K [1].  At low temperatures T<<D an effective spin (pseudospin) value s=1/2 is valid because the upper spin doublet Sz=+/-3/2 is not populated. In the pseudospin representation the effective exchange anisotropy arises instead of the single ion anisotropy, the relative exchange anisotropy reaches 25% in the limit D>>J [1].  The S=1/2 XXZ chain model shows remarkable ground states - a spin liquid at absolute zero and 1D weakly ordered antiferromagnet in a transverse field.  Excitations are of the spinon-type, as found in DMRG simulations of [2].  In the long wavelength limit there is a maximum in the spectral density of S=1 excitations shifted down with respect to the frequency of the quasi-Larmor mode. This shift was recently detected experimentally [3] by the observations of ESR signals in the temperature range between the Néel temperature and exchange temperature J/kB..  Below the Néel temperature TN=0.22 K the 3D long range antiferromagnetic order with 8 magnetic sublattices occurs [4] instead of the specific quasi one dimensional spin liquid. 
  In the present research we study the transformation of the ESR spectrum from a single mode ESR of the spin liquid to the multimode antiferromagnetic resonance of an 8-sublattice antiferromagnetic structure.  The challenge for this study appears from controversy expectations.  One the one hand, we expect a strong transformation of the excitation spectrum due to appearance of a multisublattice magnetic structure, one the other hand, this transformation occurs due to a very weak interchain interaction and should be therefore also weak. 
The observed temperature evolution of the ESR spectrum is shown in Fig. 1. Below  the Néel temperature we observe the main resonance line remains in the same resonance field, i.e. at the frequency of an intracorrelated XXZ chain. At the same time a change of the spectrum arises due to the appearance of numerous weak satellites. The sum of integral intensities of all satellites consists only about 10 % of the total integral intensity.   The frequency-field dependence of the main ESR line M is presented in Fig. 2 by closed symbols, and of weak satellites - by open symbols.  The calculated frequency of the XXZ chain model [2] is shown by a solid line. Thus, our experiment shows appearing of new weak spectral components with  strongly deviating frequencies, but the most part of  spectral weight remains at the same frequency, in a correspondence with the contradictory expectations.  This scenario realizes in the frequency range near or above the exchange frequency J/h ~50 GHz , i.e for the energies of excitations exceeding the energy of interchain interaction. At the same time, for frequencies below 50 GHz the spectrum of the ordered phase is much more complicated and can’t be described as a main resonance line surrounded by satellites. Nevertheless, for frequencies above 60 GHz the concept of the weak interchain interaction [image: image1.emf]gives a good approximation for the most part of the spectral weight. Thus, we conclude that, due to a weak interchain interaction, the dynamics of a complicated spin structure of Cs2CoCl4 may be approximately presented as that of 1D XXZ chain.    
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Fig. 2 . Frequency-field dependencies for the main ESR line M(closed symbols) and  weak satellites (open symbols). Solid line represents calculated resonance frequency for a separate XXZ chain. 








Fig.1. Temperature evolution of the ESR.








