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Abstract:

One of the most interesting feature in high-temperature cuprates is the pseudogap phenomenon: in the normal state, a partial gap opens
on the Fermi surface below a temperature T*, leading to peculiar changes in the electronic and magnetic degrees of freedom. Polarized
neutron diffraction has revealed universal q = 0 magnetic order (which preserves the lattice translational symmetry) below T*, yet there
remain important open questions concerning the nature of this magnetism. For example, the spatial geometry of the magnetically-ordered
state has not been fully determined, i.e., whether the magnetic moment lies in the copper-oxygen plane or has a c-axis component as
well. Due to its structural simplicity and high transition temperature, HgBa2CuO4+d (Hg1201) is a model system. We have successfully
demonstrated the feasibility of measuring the q = 0 order in Hg1201 on D7 (Exp. No. 5-53-256, see ILL report) and observed evidence
of c-axis component of the q = 0 order at one doping level. Here we propose to extend this work as a function of hole doping. Due to the
simple structure of Hg1201, this will allow us to put constraints on theoretical models for the pseudogap phenomenon.
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High-temperature cuprate superconductors exhibit unusual charge and magnetic properties as a
result of their strong electronic correlations. One of their most interesting features is the
pseudogap phenomenon: in the normal state, a partial gap opens on the Fermi surface below a
temperature T* (T* > Tc), leading to peculiar changes in the electronic and magnetic degrees
of freedom. The physics of the pseudogap has been under intense debate [1]. Polarized neutron
diffraction has revealed an unusual g = 0 magnetic order (which preserves the lattice
translational symmetry) below T* in both double-layer YBa2CuO6+s [2] and single-layer
Hg1201 (Figure 1) [3]. This magnetism has now also been detected in Bi2212 [4] and LSCO
[5], and is therefore universally observed in the cuprates. We subsequently discovered novel
pseudogap excitations that appear to be associated with the g = 0 magnetic order: neutron
scattering measurements of both under-doped (Tc = 65 K; UD65) and nearly-optimally-doped
(Tc=95K, OP95) Hg1201 revealed two weakly dispersive magnetic excitation branches below
T* throughout the entire Brillouin zone [6]. Furthermore, these excitations appear only below
the pseudogap temperature.

Compared to our previous study on UD71 recently published in PRB [7], the magnetic signal
associated to the intra unit cell order (loop current) is very much reduced for UD55 (see the
figure). This result will be published soon.
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