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In the previous publications [1,2] we proposed the new method of generating large amplitude

magnetic-dipole  moment  based  on  the  electron  inertia  in  cluster  rare-gas  targets  irradiated  by

circularly  polarized  ultrashort  pulses.  It  is  stable  and stays  almost  constant  on the timescale  of

modern short laser pulses. In contrast with the uniform density underdense plasma in our method,

the magnetic dipoles are well localized at the positions of the overdense droplets and their number is

equal  to the number of  droplets  inside the laser  focal  volume.  The most  unique feature of this

nanoscale magnet is the toroidal current surrounding the droplet. For stable and e cient generatiffi on

of large amplitude magneticfield in clusterized gas the required laser intensity slightly above the

relativistic  threshold and the pulse duration not  longer  than few laser  periods is  sufficient.  The

magnetic field amplitude depends on the laser intensity and it is proportional to the pulse duration.

The magnetic field decreases slowly after the laser-droplet interaction and we show that the decay

rate is proportional to the laser electric field and inversely proportional to the droplet mass. The

lifetime of magnetic field is defined by the expansion velocity of the droplet and it can be on the

order of picoseconds if heavy droplets are considered, i.e. if the clusterized gas consists of high-Z

material, or relatively low intensity laser pulses are used. At a sufficient concentration of clusters,

after the end of the laser pulse, the magnetic moments of the dipoles undergo vibrations and the

magnetic  field  oscillates,  which  is  accompanied  by  the  appearance  of  a  secondary  terahertz

radiation. Magnetic dipole’s behavior is similar to the processes in the magnonics.
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