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Nanostructured metal surfaces are presently used to effectively couple light to surface plasmons. This 

technology is also key to on-chip miniaturization of plasmonic sensors. We present a new plasmonic 

sensor, based on a tilted slit-groove interferometer, milled into a single noble metal film [1] or into a hybrid 

metal-ferromagnet-metal structure [2]. Surface plasmons are excited at the groove and propagate towards 

the slit, where they interfere with incident light (Fig. 1). Due to the tilt angle the optical transmission 

through the slit shows a pronounced periodic interference pattern. A modulation of the complex surface 

plasmon wave vector results in a measurable change of the contrast and phase shift of the plasmonic 

interference pattern [1].  The wave vector of surface plasmons in our hybrid magneto-plasmonic metal-

ferromagnet-metal system may be changed by switching in-plane magnetization using a weak external 

magnetic field (Fig. 1). Magneto-plasmonic modulation depth of up to 2% is achieved is this geometry. It 

can be further increased by covering the microinterferometer with high-index dielectric material [3].  

 

 

Fig. 1: Active magneto-plasmonic interferometry, see Ref. [2] for details. 
 

When combined with time-resolved optical pump-probe spectroscopy, our technique allows to monitor 

ultrafast processes in laser-excited species with femtosecond time resolution [1].  Beyond the natural 

possibility to study ultrafast magnetization dynamics and explore the ultimate switching speed limit of 

magneto-plasmonic devices we were able to generate and characterize ultrashort femtosecond acoustic 

strain pulses in hybrid acosuto-plasmonic gold/cobalt multilayer structures. Propagation and attenuation of 

ultrashort acoustic pulses in bulk gold reveals some unexpected properties of longitudinal THz phonons 

and opens a way to the acoustic spectroscopy in metals over the entire Brillouin zone [4].       
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