
Abstract 

 

It has been challenging to measure the optical modes in a nanostructured OLED. Here, we use angle-

resolved electroluminescence spectroscopy (ARES) to directly measure the optical modes of a 

nanostructured OLED. Specifically, we use ARES to measure the cavity modes in a planar OLED and explain 

the angular spectrum shift caused by the cavity effect, and then measure the waveguide modes and 

surface plasmon polariton (SPP) modes of a nanostructuredOLED having a linear or hexagonal photonic 

crystal pattern. Using this tool, we were able to identify different optical modes in a nanostructured OLEDs 

and demonstrate how they can be used for light extraction. We also introduce a new multi-mode OLED 

to totally suppress the microcavity effects. Finally, we demonstrate how a nanostructured OLED generates 

very directional and narrow emission spectrum. 
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