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Figure 10. Contour and surface plots of the densities n1(0) (left) and n3(0) (right)
for the su(2|2) HS chain with µ3 = 0, K > 0 (top), and µ2 = 0, K < 0 (bottom).

the existence of zero-temperature phase transitions in the spin densities. More precisely,
we show that in the su(1|1) case there are only second-order phase transitions, while
for su(2|1) and su(2|2) first-order phase transitions occur in the bosonic densities when
the interaction strength K is positive. Moreover, for su(1|2) and su(2|2) the fermionic
densities also undergo a first-order phase transition at T = 0 for negative values of K.

The present work suggests several possible lines for future research. In the first
place, the previous results and those of Ref. [33] seem to indicate that first-order
transitions in the spin densities at T = 0 will occur provided that m + n > 2. It
would be of interest to ascertain the validity of this conjecture, for instance by studying
the behavior of these densities in the su(3) case. It would also be of interest to study
the existence of a suitable recurrence relation for the (generalized) partition function
of the models under study for arbitrary values of the chemical potentials µ–, similar
to the one derived in Ref. [29] for µ– = 0. Such a relation could then be used, by
the method explained in the latter reference, to compute the central charge without
explicit knowledge of the highest eigenvalue of the transfer matrix. Finally, another
open problem that comes to mind is the extension of the above results to spin chains of


