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We will review recent theoretical results obtained in 
relation with the very low temperature energy relaxation 
experiments in charge and spin density wave carried out in 
the CRTBT, Grenoble. The time dependent contribution to 
the specific heat is related to strong pinning impurities that 
lead to metastability even for independent impurities. 
However the model of independent impurities can hardly 
account for the power-law relaxation and the broad spectra 
of relaxation times. We have shown that collective effects 
among randomly distributed solitons can explain the 
experimental observations. The classical model is treated by 
dynamical renormalization group to obtain the spectrum of 
relaxation time following a quench. The experimentally 
relevant case of a small temperature perturbation is treated 
by an approximated model that behaves like the random 
energy model introduced in the context of glasses and spin 
glasses. Within this approximate model we can discuss the 
waiting time effects. We find a striking difference between 
the commensurate and incommensurate cases in the 
classical limit, that goes even beyond the differences 
observed in experiments. Finally we will discuss also the 
occurrence of a quasi-equilibrium power-law contribution to 
the specific heat on the basis of a model of substitutional 
disorder previously introduced for a spin-Peierls system, 
that we have generalized to the incommensurate case 
through Green's function techniques. The degeneracy 
between the solitons or edge states due to different 
impurities is lifted by the interaction through Friedel 
oscillations, that generate power-laws in the specific heat 
and susceptibility. Finally we will discuss the effect of a 
magnetic field in a spin density wave described as two out-
of-phase charge density waves. We propose a model in 
which spin degrees of freedom coexist with the 
deformations of the spin density wave. The ground state is 
shown to be unstable against the nucleation of spin 
polarized pairs of solitons and antisolitons. The model 
explains the qualitative features of the experiments in a 
magnetic field (hysteresis in a magnetic field, huge specific 
heat in a magnetic field not related to defects, increase of 
the specific heat in a magnetic field). 

 
 
 
 
 
 
 
 

References 
 
[1] Bimodal energy relaxation in quasi-one-dimensional 
systems, J.C. Lasjaunias, R. Mélin, D. Staresinic, K. 
Biljakovic, J. Souletie, Phys. Rev. Lett. 94, 245701 (2005). 
[2] Energy relaxation in disordered charge and spin 
density waves ,R. Mélin, K. Biljakovic, J.C. Lasjaunias, Eur. 
Phys. J. B 43, 489 (2005). 
[3]  Slow relaxation experiments in disordered charge and 
spin density waves: collective dynamics of randomly 
distributed solitons,  R. Mélin, K. Biljakovic, J.C. 
Lasjaunias, Eur. Phys. J. B 26, 417 (2002). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


