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  The basis of low-temperature  superconductivity has been set to be the pair formation of electrons, due to their 
effective interaction. The appearence of an  effective attraction potential has also been predicted for electron-
electron scattering in the presence of strong, inhomogeneous radiation fields [1]. In the present work the strong 
electromagnetic fields were created by femtosecond Ti:Sa lasers and used to excite surface plasmons in gold 
films at room temperature in the Kretschmann geometry [2].The studies were conducted, using first a surface  
plasmon near field scanning tunneling microscope (STM), measuring it’s response to the excitation with 100-
120fs pulses at hot spots on the gold surface. It has been found, that in the range of 80GW/cm² laser intensity the 
signal has a step like character. In the same laser intensity range the temporal width of the response signal  of the 
STM changes from increasing character to decreasing one. The change is about five fold. 
  An electron time-of-flight spectrometer has also been used. With this instrument the total intensity and 
spectrum of photoelectrons, liberated by multi-plasmon absorption  as the function of exciting laser intensity 
(40fs pulses) has been measured . In this case similar anomaly has been  found in the total electron counts of a 
well defined peak in the energy spectrum as in the STM case , increasing to about 60GW/cm² and similarly 
changing into steep decline above this value. Here the dynamism is, however,more than 2 orders of magnitude 
(see the figure)..This  seems to be an even stronger indication of the electron pair formation in the given laser 
intensity range. In this latter measurement  strongly delayed electrons have also been detected. They must  have 
been emitted a long time  after the exciting laser pulses. The number of these delayed electrons  has a maximum  
around 130 GW/cm*2, i.e. in the range of the minimom of the figure. This observation seems to correlate with 
the brodening of the STM signal. 
  All these observations are in qualitative agreement with simple theoretical estimates based on the analogy of [1]. 
The results of this analysis are also presented.  
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                        Laser intensity dependence   of the total number of 
electrons in the high energy peak of the plasmon mediated electron emission spectrum. A 40fs, 1kHz Ti:Sa laser has been used and the 
different shaped spots represent measurements at different hot spots on the gold surface. 
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