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Nd2Fe14B, the main phase of strong permanent magnet Nd-Fe-B, exhibits non-trivial magnetic 
behavior at the low-temperatures. That is the so-called spin-reorientation (SR) transition where the 
ferromagnetic easy-axis rotates about 30 degrees gradually from the c-axis direction below T~135K. 
Among the R2Fe14B compounds (R: rare-earth), such transition appears in R=Nd, Ho, Er, Tm, and Yb 
with several transition temperatures TSR and maximum angles θmax for each R [1]. A multi-parameter 
analysis of the magnetization curves of these systems have been successfully carried out within the 
crystal field theory based on a conventional single ion model [2], which is followed by the study on the 
first-principles-based crystal field theory [3,4]. These studies, however, assumed a completely 
localized 4f electronic picture that may not be plausible for R2Fe14B systems with lighter R-ions such 
as Nd. Thus, theoretical examination of this SR transitions based on fully first-principles method is 
needed not only to obtain a satisfactory understanding of the magnetic properties of R2Fe14B but also 
to establish a way to predict the properties of newly found or newly emerging magnetic materials. In 
this contribution, we deeply understand the magnetic properties of R2Fe14B systems.  
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At ultralow temperatures (T< 100 mK) rather small external disturbance might lead to a noticeable 
overheating. While electron transport measurements the inevitable external EM noise, picked-up and 
transmitted through electric wires, results in a mismatch between the electron Te and the phonon Tph 



 
temperatures P~W(Te^5-Tph^5), where P is the power dissipated at the sample with volume W. 
Hence, for sufficiently small nanoelectronic systems the effect might be clearly pronounced. 
Multiple methods have been suggested to reduce the undesired electron heating. Typically various RF 
filters are used to cut the impact of noisy EM environment. Often the supporting amplitude vs. 
frequency data are obtained only at room temperatures analyzing the impact of 'isolated' elements 
without taking into consideration the wires. Here we describe the custom made multistage RLC 
filtering system for ultralow temperature nanoelectronic experiments. The amplitude vs. frequency 
characteristics were measured down to very low temperatures. Distributed elements theory analysis 
supports experimental data.  
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Thermal counterflow turbulence in superfluid helium-4 is the first type of quantum turbulence to be 
identified and studied [1]. The generation of turbulence in the superfluid as a random tangle of 
vortices, assuming a spatially uniform laminar flow of the normal fluid, has been understood for years 
[2]. However, our recent flow visualization studies, based on imaging thin lines of He2 molecular 
tracers, have revealed that this small-scale turbulence can be accompanied by large-scale turbulence 
in both fluids with a novel energy spectrum [3,4]. Recent theoretical work suggests that this spectrum 
arises from a balance between two processes: the counterflow that tends to pull eddies in the two 
fluids apart, and mutual friction that tends to keep them coincident [5]. The latter process ought to win 
at high heat fluxes, leading to a spectrum more of the classical Kolmogorov form. Here we report our 
latest studies showing that the energy spectrum of the large-scale turbulence deviates more strongly 
from the classical form as the heat flux is increased, in apparent disagreement with the theory. This 
result shows that our current understanding of the large-scale turbulence in counterflow remains 
seriously incomplete, which calls for more studies of this interesting form of turbulence.  
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