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(57) Abstract: The present invention ensures a sufficient separation distance between the orbit of a separated charged
particle beam and the orbit of a charged particle beam traveling through a main region while preventing interference
between the orbit of the separated charged particle beam and an electromagnet. A quadrupolar electromagnet (14) is
formed from: an iron core (20) provided with a beam-passing gap (26) for an emitted beam (2B), that is, a separated
charged particle beam, to travel therethrough in addition to a main region (23) for an orbiting beam (2A), that is, a charged
particle beam, to travel therethrough; excitation coils (21A, 21B, 21C, 21D) wound on the iron core; a main vacuum duct
(12) disposed in the main region (23) of the iron core and allowing the orbiting beam (2A) to travel through the inside
thereof; and a sub-vacuum duct (17) disposed on the beam-passing gap (26) of the iron core and allowing the emitted
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