Gifted Education Fund: Off-school Advanced Learning Programme (2024/25 school ye

Quantum Talent accelerator: From Classical to
Quantum Communication Network ...y sited ducation Fund)

Organiser : HKUST Department of Physics
Implementation period: late May 2025 to December 2025

Target participants: S1 — S5 HKAGE student members in 2024/25 school year
Medium of instruction:

Course material: English

Class teaching/ discussion: English supplemented with Cantonese

Join us on an exciting journey from classical to quantum communication.
Equip yourself with skills that will shape the future of technology!

Alice

Students will have the

opportunity to learn
about and simulate the
renowned quantum key
distribution (QKD)
protocol, BB84 using
the optical setup.

Students will explore the

fundamental concept of Programme information:
guantum entanglement and )

its applications in quantum [HKUST Department of Physics]
communication and Dr. Choy Ting Pong

guantum satellite. Telno.: 3469 2265
Quantum leaps Email: tingchoy@ust.hk

Chi us satellite, launched in August 2016, has now validated across a record 1200 kilometers the
on” that Albert Einstein abhorred (1). The team is planning other quantum tricks (2-4).

1. Spooky action

. The Hong Kong Academy for Gifted Education
N \@om,,:f;m, : Tel no.: 3940-0101
g =3 Email: programme@hkage.org.hk

Application deadline:
2nd April 2025 (12:00 noon)

Pair string

3 Quntum aportaton Application result announcement date:
: 23 Apr 2025

photon with an unki

entangled with the one o

and their states jointly i

sured, the properties of the last
» photon are instantly teleported

up to Micius.

Application:
https://www.hkage.edu.hk/en-

us/articles/osalp

Credit: doi: 10.1126/science.aan6972

4 cmalnian i i .,


https://www.hkage.edu.hk/en-us/articles/osalp
https://www.hkage.edu.hk/en-us/articles/osalp
https://www.hkage.edu.hk/en-us/articles/osalp
https://www.science.org/content/article/china-s-quantum-satellite-achieves-spooky-action-record-distance

Programme schedule (3 hours for each session, venue at HKUST)

Session Date Content
Phase 1: Introduction to quantum physics
1 17 May PM Physics of light and photons
2 24 May PM Physics of matter waves
3 7 June PM Quantum Superposition
4 14 June PM Quantum Entanglement and Bell’s inequality
5 21 June PM Uncertainty Principle
Phase 2: Application of quantum physics in computation and communication
6 5 July PM Quantum State and Qubit -1
7 12 July PM Quantum State and Qubit -2
8 19 July PM Introduction to the Quantum Circuit Model - 1
9 26 July AM Introduction to the Quantum Circuit Model - 2
10 26 July PM Quantum Cryptography and Key Distribution — 1
11 2 Aug AM Quantum Cryptography and Key Distribution — 2
12 2 Aug PM Physics of Laser, Optical Fiber and Photonic Technologies - 1
13 9 Aug AM Physics of Laser, Optical Fiber and Photonic Technologies - 2
14 9 Aug PM Long-Distance Quantum Networks,. Quantum Repeaters, and
Quantum Satellites — 1
15 16 Aug AM Introduction to Quantum algorithm and quantum programming
16 16 Aug PM RSA Encryption and Shor’s Algorithm
17 23 Aug AM Introduce the Grover’s search quantum algorithm
18 23 Aug PM Introduction to Quantum Teleportation
19 30 Aug PM Introduction to Quantum Information
Phase 3: Group project and final showcase
20-29 6 S:; J:)Or i[:lov Group project and weekly discussion
30 15 Nov PM Project discussion and rehearsal - 1
31 22 Nov PM Project discussion and rehearsal - 2
32 29 Nov PM Final Showcase

Application: Application Deadline:

ond April 2025 HKUST Department of Physics

Log in using the link below neApri :

and complete the selection (12:00 noon) Dr. Choy Ting Pong
questions to apply. Telno.: 3469 2265

Application result _—
Email: tingchoy@ust.hk

By 23rd Apr 2025 The Hong Kong Academy for Gifted
Education
Tel no.: 3940-0101
Email: programme@hkage.org.hk
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