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ing in the system La1.8−xEu0.2SrxCuO4. This method is the only one
in which static charge ordering can be directly detected. A complete
phase diagram could be derived for the charge ordering which will be
compared with structural and spin ordering. In addition,information
on the amplitude and on the doping dependence of the wave lenght of
the charge ordering is provided. The results support strong coupling
scenarios for the mechanism of stripe formation.
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We present a photoemission study of La0.8−xEu0.2SrxCuO4 with dop-
ing level x=1/8, where the charge carriers are expected to order form-
ing static stripes. Though the local probes in direct space seem to be
consistent with this idea, there has been little evidence found for such
ordering in quasiparticle dispersions. We show that the Fermi surface
topology of the 1/8 compound develops notable deviations from that
observed for La2−xSrxCuO4 in a way consistent with the FS recon-
struction expected for the scattering on the antiphase stripe order.
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La2−xSrxCuO4 becomes superconducting (sc) for 0.06 ≤ x < 0.3,
where optimal doping of x = 0.15 results in Tc up to 38K. The mech-
anism leading to SC remains to be understood. Neutron scattering
experiments revealed anomalous phonon behavior that hints at an en-
hanced electron-phonon coupling possibly connected to dynamic stripe
order [1].

We report our latest measurements on non-sc La1.95Sr0.05CuO4.
Shell model predictions including resolution effects were used to fit the
data. We found that in comparison to the sc-samples the anomalous
phonon behavior becomes much less pronounced.

[1] D. Reznik et al., Nature 440, 1170 (2006)
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The role of electron-phonon coupling and its relevance to the pair-
ing meachanism in high-temperature superconductivity is still a mat-
ter of controversy. The (La,Sr)2CuO4 (LSCO) system appears well
suited for a study of the electron phonon coupling as the lattice dy-
namics is less complex than that of other cuprates. The strongest
signatures of electron-phonon coupling are found in the longitudinal
bond-stretching branches. In general these modes couple to charge
fluctuations on the metal sites. In particular, the polarization patterns
of modes propagating along the [100]-direction correspond to the dis-
tortions expected for the stripe ordering, which occurs in Nd-codoped
LSCO and in La1.88Ba0.12CuO4. We have searched for charge stripe
order and studied the electron phonon coupling in the spin glass phase
of LSCO (x = 0.05). Furthermore, the response of the electron phonon
anomaly in LSCO (x ≈ 0.12) on Zn- and Ni-doping was analysed.
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We have studied the stripe order in La1.475Nd0.4Sr0.125CuO4

(LNSCO) and La1.88Sr0.12CuO4 (LSCO) using resonant soft x-ray
diffraction (RSXD). In both systems, a pronounced charge order (CO)
peak was found at the oxygen K and copper L2,3 edges. While for
LNSCO, Nd stabilizes the static CO, no static CO has been found in
LSCO [1]. In fact, earlier experiments from the isostructural nickelate
system indicates that RSXD is suited to observe not only static, but
also fluctuating order. This is particularly interesting for fluctuating
CO, which is very difficult to probe with inelastic neutron diffraction.
For LNSCO, the CO signal vanishes near the tetragonal to orthorhom-
bic structural transition; in LSCO, the signal vanishes slightly above
the critical temperature similar to what has been found for the spin
order [2]. The resonance of the CO signal in both samples looks very
similar at the O K edge, while some differences at the Cu L2,3 edges
are found. The spectroscopic interpretation of these findings will be
discussed.

[1] M. Fujita et al., Phys. Rev. Lett. 88, 167008 (2002).
[2] H. Kirmura et al., Phys. Rev. B 59, 6517 (1999).
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The stability of charge stripe order in La2−xBaxCuO4 (LBCO) is still
poorly understood. At x=1/8 LBCO exhibits a pronounced suppres-
sion of superconductivity and a static ordering of of spins and charge
into a stripe pattern. At the same doping a structural transition from
the usual orthorhombic phase (LTO) into the low temperature tetrago-
nal phase (LTT) is observed. By the application of pressure the stabil-
ity of the LTT and the LTO phase can be tuned and thus the influence
of these structural distortion on the stripe order be studied. Using high
energy x-ray diffraction the presence of charge stripes in a lattice with-
out long range distortions could be found, indicating that electronic
effects also contribute to the stablity if stripe order.
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Oxygen isotope effect on the low-energy dispersion kink has been re-
cently reported by Iwasawa et al. using high-resolution laser pho-
toemission [1], suggesting a major role of the half-breathing oxygen
phonon in high-temperature superconducting cuprates. The same
phonon mode displays a huge anomaly approximately half-way to the
zone boundary in the dispersion and in the width detected by inelas-
tic neutron scattering [2]. In order to get a strong coupling to the
half-breathing and other phonon modes in theoretical calculations elec-
tronic correlations turn out to be an essential ingredient.

[1] H. Iwasawa, et al., Phys. Rev. Lett. 101, 157005 (2008)
[2] D. Reznik, et al., Nature 455, E6 (2008)
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Using the local density approximation (LDA) and a realistic phonon
spectrum we calculate the momentum and frequency dependence of
the electron-phonon coupling in YBa2Cu3O7 and determine its con-
sequences for the phonon-induced pairing interaction and for the elec-
tronic self-energy in the normal state.


