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Longitudinal Field Modes Probed 
by Single Molecules

• measurement of field distribution near 
focus of strongly focused radially 
polarized field mode

• probe: molecules with fixed absorption 
dipole orientation

and vice versa

L. Novotny, M.R. Beversluis, K.S. Youngworth, and T.G. Brown
PRL 86, 5251 (2001)



Experimental setup





Calculations

Excitation field:
• incident field
• scattered field from interface



Confirmation



Determination of orientation of 
molecular absorption dipole



Calculations



Orientational Imaging of Single 
Molecules by Annular 

Illumination

• Imaging of orientation
• Scanning confocal microscope
• Excitation by focused annular beam
→ enhanced longitudinal electric field

B. Sick and B. Hecht, PRL 85, 4482 (2000)



Setup



Typical image



Calculated fluorescence patterns
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Summary

• probing of orientation of single 
molecules possible

• longitudinal mode more than twice as 
intense as transverse mode

• longitudinal mode does not transport 
energy



Thank you for 
your attention!


