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Abstract  
 
Magnetic properties of heavy–ion irradiated single crystalline Fe-Cr films were investigated. High quality 
Fe-20%Cr (001) films with a thickness of 30 nm were prepared by electron beam deposition and irradiated by 
2.4MeV Cu2+ ions at various temperatures and magnetization curves were measured using a VSM. 
Micro-fabricated films and Fe-Cr film with Cr concentration gradient (0%-13%) were also prepared and 
magnetic domain structures were observed using a Kerr microscope. The coercivity of Fe-20%Cr increased by 
irradiation at 475 , and the critical magnetic field of Fe-Cr films increased above the Cr concentration of 9 %. 
These phenomena reflect the phase separation due to the irradiation. This study demonstrates the feasibility of 
magnetic techniques to detect the embrittlement of Fe-Cr alloys under the high temperature and irradiation 
environment.   
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Fig. 1   Magnetization curves of ion-irradiated 
Fe-20%Cr film at various irradiation temperatures. p

Fig. 2   Irradiation temperature dependence of 
the coercivity of Fe-20%Cr flm. 
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Fig. 3   Magnetic domain structures of 
micro-fabricated Fe-20%Cr film before irradiation. 

Fig. 4   Magnetic domain structures of 
micro-fabricated Fe-20%Cr film before irradiation. 

Fig. 5   Hysteresis curves of the micro-fabricated 
Fe-20%Cr films obtained from domain observation. 
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Fig. 6   Magnetic domain structures of Fe-7%Cr 
region in Fe-Cr film with Cr concentration gradient. 

Dotted circles indicate the irradiation regions.  

Fig. 7  Relation between magnetization curve and 
critical magnetic fields.  

Fig. 8   Cr concentration dependence of the 
critical magnetic fields estimated from domain 

observation.  
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