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The quantum spin Hall state of matter, which is 
related to the integer quantum Hall state, does not require the application of a large magnetic field. It is a state of matter that is proposed to exist in special, two-dimensional semiconductors with spin-orbit coupling. In addition, as the quantum spin Hall state does not break any discrete symmetries such as time-reversal or parity, its effect on graphene has been largely discussed and researched.
 In this study, we have studied the effects of spin orbit interactions on a single plane of graphene having a low energy electronic structure. Graphene is unlikely
 to support a quantum spin Hall state because of its extremely weak spin-orbit coupling. We conducted experiments and discovered that at extremely accessible 
low temperatures, the symmetrical spin orbit potential converted graphene from a two-dimensional semi-metallic state to a quantum spin Hall insulator. We used the theory that a Lifshitz transition occurs in which the system closes the bulk bandgap to become a semi-metal and then re-opens it to become a quantum spin Hall insulator. The spin orbits induce an energy gap in graphene, which leads to the formation of a new two-dimensional electronic state. This electronic state of matter is gapped in the bulk and forms gapless edge states. The transportation of spin and charge in gapless edge states that propagate at the sample boundaries is supported by this new electronic state. Although the edge states are nonchiral, they 
are insensitive to disorder. This is because of their directionality, which is correlated with their spin. In our study, we calculated the spin and charge conductance in the edge 
states. In addition, we conducted
 various experiments and studied the effects of temperature, chemical potential, and disorder.

�This information has been added to improve clarity.


�This change has been made for redundancy. Repetition of the same word or a phrase that conveys the same meaning hampers the readability of a sentence.  


�The word “unlikely” has been used instead of “there are very few chances” for a more formal tone. In academic writing, information is presented with accuracy and conciseness. Formal language is a hallmark of academic English. One way to ensure conciseness in expression is converting phrasal verbs to formal words. 


�Change in sentence construction for better clarity.


�The sentence has been reconstructed for readability.


�Since specific edge states are being referred here, the definite article is necessary. Some singular nouns refer to one specific thing (the only one of its kind) and therefore 'the' is placed before the noun.


�Both “also” and “in addition” convey the same meaning. Hence, either is redundant.
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