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The attractiveness of lanthanide based compounds comes from a unique opportunity
to tune the magnetic properties. For example, it has been shown by Berndt Matthias
that 1% of Gd diluted in La already suppresses superconductivity, and, with as little
as 3% of Gd, a ferromagnetic state is observed with a Curie temperature T¢c = 1.3 K.
Meanwhile, the borocarbide RET3B2C (RE = rare-earth, T = Ni, Pd, Pt) family
is probably the most intensively studied among RE-based compounds. The most
remarkable features of the physical properties in RET3B5C is the coexistence of su-
perconductivity with long range magnetic ordering.

In this lecture I would like to discuss recent results obtained in two other fascinating
rare earth families: REIrs and RENiCs. In the first, superconductivity is observed
for Lalrg and Celrz, whereas Prirg and Ndlrz are ferromagnets. A heavier rare-earth
metal can also be used (Gd-Ho) but the crystal structure changes from PuNis-type
to AuCus-type and a long range magnetic behavior is preserved.

The second family to be presented, will be the ternary carbide RENiCs system, in
which various unusual physical properties are observed. LaNiCs is a noncentrosym-
metric superconductor with Ty, = 2.9 K, while YNiCy and LuNiCy were reported
to be paramagnetic down to 1.9 K. SmNiC, is a ferromagnet with Curie tempera-
ture T = 17.5 K whereas the other lanthanide based RENiCy (with the exception of
PrNiCy) reveal antiferromagnetic behavior with Néel temperatures varying from 25 K
for TbNiC; to 3.4 K for HoNiCs. Moreover, RENiCs compounds (with the exception
of La and Ce) show charge density wave formation. The Peierls temperature shows
remarkably linear behavior from Sm to Lu and Tepw exceeds 300 K for the heaviest
lanthanides (Ho — Lu).
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