
    

~ 100 ~ 
 

CHAPTER 8 

 

 

 

 

 

 

 

 

 

DISCUSSION AND FUTURE WORK  

 

 

 

 



  DISCUSSION AND FUTURE WORK    

~ 101 ~ 
 

 The first chapter deals with the brief introductions of phenomena arising from spin 

wave. The advancement in the field of unconventional superconductivity in ferromagnetic 

superconductors and antiferromagnetic iron pnictides superconductors is presented. It is 

stated that magnon may play the role of pairing glue in these substances. 

 
 In the second chapter, we present the basic theories and methodology considered in 

exploring different problems and issues in magnetism and superconductivity. 

 
 In the third chapter, we explore the origin of rise in temperature of a ferromagnetic 

substance and its possible application. An application of large static magnetic field gives rise 

to a small increase in temperature and hence is not suitable for hyperthermic oncology. On 

the other hand in the presence of an RF magnetic field perpendicular to a static field, a 

sufficient increase in temperature with small RF field is noted.  

 

In the fourth chapter, we conclude that an application of RF field parallel to a static 

field can also gives rise to increase in temperature of a ferromagnetic substance of the order 

necessary for hyperthermic oncology. 

 
 In the fifth chapter, the phenomenon of Bose-Einstein condensation of magnon in thin 

film is discussed quantitatively. In the case of parallel pumping field configuration, the 

condensation starts within a time below 1 microsecond when the applied RF field is greater 

than a critical value that we estimated. It is noted that condensation may also be observed 

with perpendicular pumping configuration. In this case the applied RF field is of the same 

order as in parallel pumping configuration.  

 
 In the sixth chapter, the phenomenon of ferromagnetic superconductivity is described 

as arising from electron-magnon interaction under the framework of localized-itinerant 

model. The formation of the singlet or triplet Cooper pairs is also explained on the basis of 

Debye cut off frequency. It is found that if JSD >ω , it is triplet pairing and on the other hand 

D JSω < leads to singlet pairing situation. The genesis of superconductivity in ferromagnetic 

is justified through the singlet pairing of electrons on the basis of the present treatment taking 

UGe2 and URhGe as examples. The results validate pervious anticipation about the 

superconducting behaviour of UGe2 by Suhl. It is also evident from the DFT computation 

that the Hund’s coupling does not change radically with pressure but the nearest neighbour 
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exchange coupling constant (Jnn) increases markedly with the increase in pressure. This 

enhancement in Jnn, leads the critical temperature to rise through an increment of the Debye 

cut off frequency. The critical temperature of superconductivity computed for UGe2 under 

different pressures, and URhGe at normal pressure closely resemble the experimentally 

observed results. This agreement provides a strong support for the formalism employed here 

and also advocates its general applicability in materials where ferromagnetism and 

superconductivity coexist. 

 
 The origin of the phenomenon of superconductivity in 122 iron pnictides on the basis 

of localized itinerant model of electrons is explained in seventh chapter. The localized and 

itinerant nature of electrons in these compounds has already been confirmed experimentally. 

Here, magnons play the role of glue in cooper pair formation for superconductivity. The 

expression of the critical temperature of superconductivity has been                                                         

established on the basis of localized itinerant model of electrons. It is found that the critical 

temperature of superconductivity is enhanced with the high value of Hund’s coupling in iron 

pnictides. However, the interaction potential increases with decrease in NN exchange 

coupling constant. On the other hand, Debye cut off frequency decreases with increase in 

exchange coupling constants. The combined effect considered here leads to a critical 

temperature of superconductivity which is maximum near the transition point and therefore, 

the proposed model predicts accurately the nature of variation of critical temperature of 

superconductivity with doping or pressure. Moreover, we find that the arising of 

superconductivity in CaFe2As2 and BaFe2As2 under pressure is associated with a change in 

magnetic structure from stripe AF2 configuration to checkerboard AF1 configuration. The 

computed values of the critical temperatures of superconductivity of CaFe2As2 and BaFe2As2 

under checkerboard antiferromagnetic configuration match well with the experimentally 

observed values. This renders strong support in favour of the validity of the model considered 

here. 

 The computation of critical temperature of superconductivity of iron pnictides under 

different level of doping has been recognized as our future work. 




