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tion of the doping level.

At terahertz frequencies, we performed measurements in high mag-
netic fields to suppress superconductivity below Tc. From the conduc-
tivity spectra we extract the quasiparticle scattering rate as a function
of temperature, and compare its behavior in the superconducting and
normal states below T.. We find a small but measurable optical mag-
netoresistance at all doping levels, and no signatures for the pseudogap.
We also discuss the applicability of ”universal scaling laws”to our data
on conductivity and penetration depth.
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RALF-PETER BLUM, CHRISTOPH JANOWITZ, and RECARDO MANZKE —
Institut f. Physik, Humboldt-Universitdt zu Berlin, Newtonstr. 15,
12489 Berlin

Due to doping with lead it is well known that the about (1x5) super-
structure of Bi cuprate superconductors will be suppressed. Neverthe-
less, a Fermi surface map of Bia_y PbySra_sLazCuOgys with x = 0.4
and y = 0.4 determined by angular resolved photoemission (ARPES)
revealed additional Fermi surface (FS) features. Here a La content of x
= 0.4 means optimum hole doping for a maximum value of Tc and for
a Pb amount of y = 0.4 one commonly expect complete suppression of
the superstructure. Low energy electron diffraction of these samples
showed no sign of a superstructure. Scanning tunnelling microscopy,
on the other hand, revealed directly two modulations of the electron
density of much weaker amplitude, one long-range modulation of about
(1x32) periodicity and a second of about (12x12). By taking into ac-
count the wave vectors and intensities of these two modulations the
corresponding Fermi surface has been simulated, which agrees strik-
ingly good with the experimental one. The occurrence of modulations
in these high-Tc superconductors will be further discussed.
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Energy dependence of excitations near the Fermi surface
in Bi(Pb)-2212 and Bi(Pb)-2201 — eB. MULLER, L. Dupy, H.
DwELK, A. KrRAPF, C. JANOWITZ, and R. MANZKE — Humboldt Uni-
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In Bi derived HT.-cuprates the question of how many excitations oc-
cur near the Fermi surface is not yet completely answered. There are
hints that more than the two peaks derived from bilayer-splitting are
hidden in the well-known peak-dip-hump structure [1,2]. In our group
it was previously argued that an additional polarisation dependent
double-peak structure arises in the one- and two-layer Bi-cuprate [2].
In Bi(Pb)-2201 this can be traced unequivocally since there are no su-
perstructure or bilayer effects possibly concealing this excitation. In
Bi(Pb)-2212 the intensity ratio of the peak-dip-hump structure is en-
ergy dependent which could be a tool to uncover split excitations [1].
In this contribution the photon energy dependence of the excitations
near the Fermi energy of Bi(Pb)-2212 and Bi(Pb)-2201 is studied.
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With scanning tunneling microscopy (STM) we have performed a
detailed and systematic structural analysis of optimally lanthanum
doped single-layered bismuth cuprates, Biz_yPbySre_zLazCuOgys
(z = 0.4), as a function of the Pb content. As expected, the periodic-
ity of the well-known (5 x 1) superstructure varies with increasing the
amount of Pb. For about y = 0.4 the superstructure is almost sup-
pressed but, unexpectedly, new modulations occur in the electron den-

sity which might influence the electronic properties of these cuprates.
In addition, this could affect the charge transfer between the carrier
reservoir (BiO-SrO) and the CuOa2 plane as suggested for Pb-Bi2212
by Shi et al.[1].

[1] L. Shi et al., J. Phys.: Condens. Matter 13, 5195 (2001)
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Non-centrosymmetric superconductors, such as CePt3Si and LiaPtB2,
are believed to have a line node in the energy gap arising from coexis-
tence of s-wave and p-wave pairing. Using as an example CePt3Si we
show that a weak c-axis magnetic field will remove this line node, since
it has no topological stability against time-reversal symmetry breaking
perturbations. Conversely a field in the a — b plane is shown to remove
the line node on some regions of the Fermi surface, while bifurcat-
ing the line node in other directions, resulting in two ’boomerang’-like
shapes. These line node topological changes are predicted to be ob-
servable experimentally in the low temperature heat capacity.
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Noncentrosymmetric superconductors have attracted considerable in-
terest in recent years. The lack of an inversion center of the crys-
tal lattice makes unconventional pairing symmetries feasible. Even
mixed superconducting states consisting of singlet and triplet states
are possible. We report on the observation of superconductivity in the
half-Heusler compound LaBiPt which crystallizes in the noncentrosym-
metric cubic space group F43m. The crystal structure is composed of
three fcc sublattices for Pt, Bi, and La with the relative atomic coor-
dinates (0,0,0), (1/4,1/4,1/4), and (3/4,3/4,3/4), respectively. LaBiPt
becomes superconducting below 7T, ~ 0.9K as evidenced from mea-
surements of the resistivity, magnetisation and specific heat. In
view of a simplified BCS model T. ~ Tpexp (—(N(0)V)~1) where
N(0) ~ m*n'/3 is the electronic density of states at the Ep, Tp is
the Debye temperature, and V' is the effective, attractive potential, is
surprisingly high because LaBiPt is a semimetal with very low charge-
carrier concentrations n = 6 - 101® cm™3. The carrier concentration
is still 1-2 orders of magnitude lower than in the classical low-carrier-
density superconductors GeTe and SnTe and comparable to that found
in SrTiO3.
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electric fields — PAVEL Lipavsky!, eKrLAUS MORAWETZ2:3, JAN
KoLACEK?, ERNST HELMUT BRANDT®, and TZONG JER YANGS —
IFaculty of Mathematics and Physics, Charles University, Ke Karlovu
3, 12116 Prague 2, Czech Republic — 2Institute of Physics, Chemnitz
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A boundary condition for the Ginzburg-Landau wave function at sur-
faces biased by a strong electric field is derived within the de Gennes
approach. This condition provides a simple theory of the field effect
on the critical temperature of superconducting layers. [Phys. Rev. B
73 (2006) 052505-1-5]



