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Quantum information is a field of science that studies information based on the
principles of quantum physics, such as superposition and quantum entanglement.
Quantum information has attracted significant interest due to its wide range of
applications, including quantum computation, quantum communication, and quantum
sensing. Various physical platforms, such as superconductors, trapped ions, single
defects in solids, neutral atoms, and photons, can be used to implement quantum
information protocols. In this talk, | will introduce the basic concepts of quantum
information and discuss quantum optical approaches to implementing various
quantum information protocols. | will also present recent research in photonic quantum
information, focusing on quantum sensing [1-6] and quantum simulation [7], which we

have studied at the Center for Quantum Technology, KIST.

References

[1] S. Hong, J. ur Rehman, Y.-S. Kim, Y.-W. Cho, S.-W. Lee, H. Jung, M. Sung, S.-W. Han, and H.-T. Lim, Nat.
Commun., 12, 5211 (2021)

[2] S. Hong, J. ur Rehman, Y.-S. Kim, Y.-W. Cho, S.-W. Lee, S.-Y. Lee, and H.-T. Lim, Laser & Photonics Rev.
16, 2100682 (2022)

[3] J. ur Rehman*, S. Hong*, Y.-S. Kim, Y.-W. Cho, S.-W. Lee, H. Jung, M. Sung, H. Shin, S.-W. Han, and H.-T.
Lim, Phys. Rev. A 106, 032612 (2022)

[4] D.-H. Kim*, S. Hong*, Y.-S. Kim, Y. Kim, S.-W. Lee, R. C. Pooser, K. Oh, S.-Y. Lee, C. Lee, and H.-T. Lim,
Nat. Commun. 15, 266 (2024)

[4] M. Namkung, D.-H. Kim, S. Hong, Y.-S. Kim, C. Lee*, and H.-T. Lim*, New J. Phys. 26, 073028 (2024)

[4] M. Namkung, D.-H. Kim, S. Hong, C. Lee*, and H.-T. Lim*, arXiv:2407:16246v1

[7] B. Kim*, K.-M. Hu*, M.-H. Sohn, Y. Kim, Y.-S. Kim, S.-W. Lee, and H.-T. Lim, Sci. Adv. 10, eado3472 (2024)



