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Solar cells aréndispensable devicés generate electric power from natural lights. The key idea
originates from g@hotcvoltage effect of semicondwws. Further understandisgf the mechanism
arerequiredto get more efficient, intelligent, and cheap solar cMisreover,deepunderstanding

of Surface Photd/oltage (SPYV arerequired in the field of higlenergy accelerator to produae
high-brilliantand ultrashortbeam using photocathode Theseapplication subjects ne@gposite
technologywith each other, but tireessentiapoint shares common basimderstandings

In this reportexperimental data of SPV on clean and negatleetron diinity surface of GaAs,
which were obtained with timeesolved photoelectron spectroscopy using synchrotron radiation
and laser light, are presented. Moreover, SPV data obtained usinfasitiaser lights are reported
The experiments were carried @itUVSORBL5A in IMS and Saga University BL13 in Sag&.
Samples ofn- and ptype GaAs with different dopant concentrationsere measuredtroom and

low temperaturge. To investigate the effects of surface barriers, negdatifeity surfaces of GaAs
and its supelattices weralsomeasured. Cr/GaAs samples were investigatetuidy the effect
due tothe metallicoverlayeras well

After introduction of thébasic concepts of band bending atatic SPV, which are based on the
electromagnetic they and athermionic emissiomodel,the experimental resultse analyzed in
detailsandthedynamics of SPV are discussedhepresentresults shovelearlythe creation and
annihilation processes of SPWhich are related to excitesfates of electronic states in
semiconductor surfaceThe creation and annihilation processes of SPV involve slow and fast
components.The fast component indiedthe important role of hot carrieesidnonthermionic
process, i.enon-equilibrium dynamics
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