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The ultrahigh energy-resolution photoemission spectroscopy system with use of the extremely low energy
photon source has been developed in order to reveal the bulk electronic structures in strongly correlated
electron materials. This photoemission system has the features as fol lows: (i) the extremely low energy
photons are produced by the electron—-cyclotron resonated plasma using Xe, Kr, and Ar gases, (ii)the
low energy light is monochromatized by optical crystals without a grating, (iii) low energy
photoelectrons excited by the low energy photons enable us to investigate the genuine bulk electronic
structures with the high bulk sensitivity. We have designed the above system and constructed it. The
best energy resolution is 5 meV at T=20K with use of hv=8. 5eV photons, which is as good as in the system
of the typical low energy synchrotron facility with a high-spec beamline. Our apparatus reveals the
electronic structures of anewly discovered Fe-based superconductor FeSe. By compar ing the photoemission
spectra with the spectra obtained by soft-x-ray photoemission spectroscopy and theoretical band
structure calculations, it becomes clear that the extremely low energy photoemission technique is the
highly bulk sensitive experiment. Further experiments for other compounds are required in order to
establish this technique as a major bulk sensitive experimental method




