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Abstract 
Although it has been over 25 years since the discovery of the high temperature cuprate superconductors they remain one of 
the most interesting and challenging problems in condensed matter physics.  YBa2Cu3O6+x (YBCO) is arguably the most 
studied cuprate system where extensive studies of the magnetic excitations have been completed, yet we have used inelastic 
neutron scattering to discover a new excitation quite distinct from the magnetic excitations observed in the material so far.  
In particular, the excitation is essentially dispersionless rather than strongly dispersive, with an intensity completely 
independent of the Cu-O bilayers of the YBCO structure that the conventional spin excitations obey.  Polarized neutron 
measurements unambiguously confirm the origin of the excitation as magnetic, but it breaks translational symmetry and so 
is fundamentally different than the scattering recently found in HgBa2CuO4+d.  The temperature scale is intermediate 
between superconductivity (TC = 60 K for this oxygen doping) and the very high temperature scale of the conventional spin 
excitations.  Overall the new scattering is consistent with expectations for the pseudogap phase stemming from theoretical 
models of circulating currents in the unit cell, offering an answer to the nature of the long-sought hidden order of the 
pseudogap phase, a new state of matter that controls the phase diagram via a quantum critical point. 
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