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The dynamic observation is very useful to make the surface phenomena clear. The LEEM/PEEM is one of the most powerful microscopy to observe the dynamics on surfaces, which has been developed since the beginning of 1930’s. However these surface microscopes have been recognized to be new because E.Baue’s group was firstly succeeded to develop LEEM in 1985. In many cases, a photo-emission electron microscope (PEEM) is also combined with LEEM as one instrument and we can obtain versatile information by means of LEEM/PEEM, for instance dynamic LEEM images, LEED patterns from a few 100nm order area, XPS micro-images, magnetic domain images with a spin polarized electron gun and/or XMCD and XMLDPEEM in the SR facility and laser beam PEEM. Recently some new development of LEEM/PEEM has also been carried out, e.g., a new aberration corrected microscope, a highly spin-polarized electron gun, observation technique of surfaces with high speed etc.

In the present talk, some results which have been mainly obtained by our group will be presented. We will cover some results of the ultra thin film formation processes which have been clarified with dynamic LEEM images and selected area LEED patterns, and some examples of present and future development will be shown, especially the outline of development of the bright, highly spin polarized electron gun which will be settled to LEEM will be explained. This spin gun has about 90% for spin polarization and 1.9x107 A/cm2sr for brightness because the cathode is made with strained superlattice of GaAs/GaAsP and back-side illumination of laser beam which make the fine spot size possible due to the small distance between the lens and the cathode surface. These values are larger by over factor 3 for the polarization and also by over 1.000 for brightness than those of the commercial spin gun. This work has been carried out with collaboration with Nakanishi and Takeda group in Nagoya Univ.. This new developing gun could make us the dynamic observation possible even in the magnetic domain images. 
