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A Few Words on Quantum Ising Model



  



  

Motivation 

(1). The physics of quantum Ising model (QIM) has studied 
extensively in literature but the physics of strong correlation 
for has not explored.

(2). This model Hamiltonian have already been studied from 
the perspective of topological phases but the main motivation 
of our studyis to explore the physics from the perspective of  
correlated quantum many body system.

(3). This model Hamiltonian has three competiting interaction 
terms, the most interesting feature of this study is to show 
how the behaviour of RG flow lines for these three 
competiting interaction and finally leads to the different 
emergence phases. 



  

Model Hamiltonian



  

Another Presentation of Model Hamiltonian



  



  

Bosonized Hamiltonian 



  



  

Sine-Gordon model Hamiltonian



  

Renormalization Group Study



  

Renormalization Group Equations
for Correlated Quantum Ising Models

Renormalization Group Equation for

Correlated Quantum Ising Model and Extended

Correlated Quantum Ising Model.

 



  

Renormalization Group Equations With Out Transverse 
Field



  

Benchmarking the results



  



  



  



  



  

Scaling Analysis



  

Results
(1). We have found  two emergent quantum disorder 
phase. One is due to the transverse field and the other is 
due to the three spin interaction term.

(2). Three different kinds of mixed phases due to  the 
following sources.

(a). Coexistence of transverse field flow and FM coupling.

(b). Coexietence of ferromagnetc coupling and three spin 
interactions.

(C). Coexistence of three spin interactions and transverse 
field.

(3).  We derive three scaling relations for our model 
Hamiltonian. Scaling theory results is consistent with the 
results of RG study. 



  

Conclusions

(1). Quantum Ising Chain: Order ferromagnetic phase 
to disorder quantum paramagnetic phase transition 
occurs only for strongly correlated regime. 

(2). Longer Range Quantum Ising Chain: Order 
ferromagnetic phase to disorder quantum 
paramagnetic phase transition occurs for more 
correlated regime. 

(3). We have predicted three different regimes of 
coexistence phase in three different regime of strongly 
correlated phase.

(4). Our analysis of scaling consistent with the results 
of quantum field theoretical RG results. 



  

                          Thank You
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