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Proj ect Description

Quant um conputation i s poised to revol utionize technol ogy, offering
conmput ati onal power far beyond the capabilities of classical conputers. Wile
classical conputers store information in bits (0 or 1) and perform operations
on pairs of bits, quantum conputers use qubits—guantum states that can
represent conpl ex superpositions of 0 and 1. This unlocks an inherent

paral | el processing and conputational capacity through quantum phenonena such
as superposition and entangl enent.

Despite its pronise, quantum conputing faces significant challenges. Qubits
are highly sensitive to environnental noise, |eading to decoherence, and gate
operations often introduce errors. These obstacl es hinder the scalability of
guant um conputers. A groundbreaking solution involves fractionalizing qubits
into anyons, exotic quasiparticles that are kept apart. By encodi ng
informati on non-locally in these anyons, we can mitigate the effects of |oca
noi se, enabling the creation of robust, topologically protected qubits.
Conmput ati ons are performed through braidi ng operations, where anyons are
exchanged in space, leveraging the intrinsic topology for error resilience.

This theoretical project focuses on designing a sinple two-qubit topol ogica
guant um conput er usi ng Kondo anyons, a novel and unexplored avenue in the
field. The project offers an exciting opportunity to contribute to cutting-
edge research in topol ogi cal quantum conputation

Eligibility and Skills:

1. Strong foundation in linear al gebra and quantum nechani cs.

2. Proven proficiency in conputer coding (MATLAB, Python or C++).

3. Curiosity and enthusiasm for exploring innovative ideas in quantum
sci ence.

4. Experience with nunerical simulations is a plus.

Apply now to join this cutting-edge research
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