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Precise measurement is indispensable for science and technology. The Josephson 
junction defines the voltage standard using its quantum mechanical effect called 
Shapiro step. On the other hand, it is proposed that a magnetic domain wall (DW) in 
a ferromagnet can be applicable to a device such as non-volatile memory. However, a 
DW motion driven by current or magnetic field is quite complicated, and need to be 
measured precisely by some experimental techniques.  
In this talk, we will discuss transport properties characterized by the DW motion in a 
ferromagnetic Josephson junction, which is composed of a ferromagnetic layer with 
DW and two superconducting electrodes. Our previous theory [1] is developed to 
include the DW motion into the Josephson current. We find that the current-voltage 
curve exhibits stepwise structures, when DW oscillates in the ferromagnetic layer [2]. 
Other variations of DW motion will be also examined.  
In addition, we will develop our theory in Ref. [1] to the Fiske resonance as well. 
Applied the DC voltage to the ferromagnetic Josephson junction (FJJ), in which a 
ferromagnetic insulator separates two superconducting electrodes, the AC Josephson 
current generated by the DC voltage induces the electromagnetic field inside the 
junction. In this case, the junction itself behaves as resonator. When the frequency of 
AC Josephson current matches to the resonance frequency of the junction, the DC 
Josephson current is induced (Fiske resonance). In FJJ, the multiple resonances 
appear due to the spin-wave excited by the electromagnetic field. This is more or less 
a composite excitation of the phase of superconducting order parameter and the spin 
excitation. Geometrical effects of the junction will be also examined.  
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