POLARIZED NEUTRON REFLECTOMETRY WITH OSCILLATING MAGNETIC FIELD
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Polarized neutron reflectometry (PNR) is a powerful method for studying magnetic and superconducting multilayer thin films and superlattices [1]. PNR is used, for example, to study proximity effects in ferromagnet / superconductor systems [2] or to study systems with nontrivial magnetic ordering [3,4]. Recently, it has been proposed to study Fibonacci systems along with superlattices and three-layer neutron resonator systems.
The resonance method associated with spin neutron resonance is described in [5-7]. It’s found evidence for neutron spin resonance in the film and observed a spatial beam-splitting. The beam-splitting finds its origin in the exchange of an energy quantum hω between the oscillating field and the neutron. The development of this method is also promising for the study of other resonance phenomena using reflectometry with polarized neutrons: Josephson resonance, ferromagnetic resonance, inverse Faraday effect, nuclear magnetic resonance, etc.
At present, a working prototype for neutron reflectometric studies in an oscillating magnetic field has been developed. The field frequency is 10-30 MHz, the amplitude is 1-10 Oe. A low-temperature system for working with an oscillating magnetic field is being developed. The thermostatic system with 4He pumping will be placed in a highly uniform magnetic field created by a polar magnet with warm coils.
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