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(57) Abstract: In a metalorganic vapor deposition apparatus (101), which is a film forming apparatus, a substrate (103) is arranged,
a GaN buffer film (105), an undoped GaN film (107) and a GaN film (109) containing a p-type dopant are successively grown on the
substrate (103) and an epitaxial substrate (E1) is formed. The semiconductor film (109) contains not only the p-type dopant but also
hydrogen which is contained in a material gas. Then, the epitaxial substrate (E1) is arranged in a short pulse laser beam irradiation
apparatus (111). A part of or the entire surface of the epitaxial substrate (E1) is irradiated with a laser beam (Lp;), and the p-type
dopant is activated by using multiphoton absorption process. Through the irradiation of the pulse laser beam (I.g;) which generates
multiphoton absorption, a p-type GaN film (109a) is formed. A method is provided for forming a p-type semiconductor region by
optically activating the p-type dopant in the semiconductor film without using thermal annealing.
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