
Probing the High Energy Spin Dynamics in the High-Tc Cuprates  

 

The spin dynamics of the copper oxygen planes in the cuprates lie at the heart of these 
fascinating materials. I will describe two recent experiments made possible by 
improvements in high resolution resonant inelastic x-ray scattering (RIXS) techniques. 
The first is to probe the magnetic excitations in isolated 1 unit cell thick layers of 
La2CuO4, where the lack of interlayer coupling implies that thermal excitations should 
melt long-range magnetic order at any finite temperature [1]. We show that coherent 
magnetic excitations, magnons, known from the bulk order, persist even in a single 
layer of La2CuO4, with no evidence for more complex correlations such as resonating 
valence bond correlations [2]. These magnons are, therefore, well described by spin-
wave theory (SWT). On the other hand, we also observe a high-energy magnetic 
continuum in the isotropic magnetic response that is not well described by two-magnon 
SWT, or indeed any existing theories [3].  The second experiment is to measure the 
magnetic excitation spectrum of Bi2Sr2CaCu2O8+�. Photoemission and scanning 
tunneling spectroscopy have given us exquisitely detailed picture of the electronic 
structure of this cuprate, but little is known about its high energy (>100 meV) magnetic 
response. Using RIXS we measure the magnetic response and show that a 
phenomenological theory based on electron pockets [4,5] can consistently describe the 
electronic and magnetic response of this cuprate.  
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