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We report | owtenperature specific heat measurenents on the highly-
doped spi n-chai n system Ca,Cus0,,. The data can be deconposed into three
components: a phonon contribution (~T%), a very broad peak near T = 25
K, and a sharper peak near T = 13 K Since the formal val ence of copper
is Cu*>% or 0.4 holes per copper ion, a conventional assunption is that
2/5 of the CuO, squares are non-nagnetic, nost likely due to the
formati on of Zhang-Rice singlets. W consider the behavior of the 3
remai ni ng nmagnetically-active Cu ions per formula unit. Susceptibility
nmeasur enent s indi cate singlet behavior, suggesting antiferronagneti sm
or even-nunber spin clusters. The specific heat data does not indicate
| ong-range order, nor can it be described only by the behavior of
isolated dimers. We therefore assuned that while some of the
magnetically-active Cu may formisolated dimers, the rest may form

ot her even-nunber spin clusters. The specific heat of a four-spin
cluster was cal cul ated by exact diagonalization in the Heisenberg
nodel . Various configurations, including a four-spin chain segnent with
intrachain coupling J, and a cluster of two coupled diners, with

i ntrachain coupling J and interchain coupling J', were considered. The
specific heat of two coupled dimers with ferromagnetic J and
antiferromagentic J' nost closely resenbles the experinental data. W
al so point out errors in previous four-spin finite-cluster cal cul ations
found in the literature.
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