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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.

1. RFEZFK Course Title BT715 BRI A1US Frontier of Quantum Information Science
BiEBR .
2. Y3 % Department of Physics

Originating Department

3. ol PHYSO008

Course Code

4. P24 Credit Value 1
5. W %% 151 Major Elective Courses
Course Type
BRF
6. # B2 Summer
Semester
BHRES o . .
7. FHIEXLIE English & Chinese

Teaching Language

PIOCHE, HIES, MR

[ 1 7 506

Man-Hong Yung, Associate Professor, Department of Physics
Rm.506, No.1 Wisdom Valley.

yung@sustc.edu.cn

0755-88018276

Wz, BhEEEE, MEA
SR 120
BEHUT. BB &, B & | Yuanzhen Chen, Assistant professor, Department of Physics

X (R B NRE, EH A Rm.120, Faculity Research Building 2
IS EHO) chenyz@sustech.edu.cn

0755-88018226

8. Instructor(s), Affiliation&
Contact ¥V, BIEHIAR, BTREAS TR R
(For team teaching, please list | ][ —#: 502
all instructors) Tao Xin, Assistant Researcher, Institute for Quantum Science and Engineering

Rm.502 ,No.1, Innovation Park
xint@sustech.edu.cn
15510012787

kA%, BHEIRA, BT S TR R

Bl —#k 506

Junhua Zhang, Assistant Researcher, Institute for Quantum Science and Engineering
Rm.506 ,No.1, Innovation Park

zhangjh6@sustech.edu.cn

1


mailto:yung@sustc.edu.cn
mailto:chenyz@sustech.edu.cn
mailto:xint@sustech.edu.cn
mailto:zhangjh6@sustech.edu.cn

10.

1.

12.

13.

14.

15.

As M ALY

N
\
)

/ %/ SOUTHERN UNIVERSITY OF SCIENCE AND TECKNOLOGY
i

18500612191

R, RIFTTUR, BTARSS TR Tk

A1l —#5 502

Jun Li, Associate Researcher, Institute for Quantum Science and Engineering
Rm.502, No.1, Innovation park

lij3@sustech.edu.cn

15911136927

AezE, RIFTFLR, RTRS TR T

& M 502-17

Xiuhao Deng, Associate Researcher, Institute for Quantum Science and Engineering
Rm.502-17, Taizhou Hall

dengxh@sustech.edu.cn

13122057602

REN, BIFFARR, &TR2SLERAR

Bl —#k 502

Zhigang Wu, Associate Researcher, Institute for Quantum Science and Engineering
Rm.502, No.1, Innovation park

wuzg@sustech.edu.cn

18310117781

Wi, WA, BT RS TR T

A1l —#x 504

Jingyun Fan, Researcher, Institute for Quantum Science and Engineering
Rm.504, No.1, Innovation park

fanjy@sustech.edu.cn

18918302002
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Tutor/TA(s), Contact

554 To be announced

ERABRB(FTANE)

Maximum Enrolment

(Optional)

BRI
Delivery Method

B
Total

S22
Lab/Practical

P

Lectures

BRI

Tutorials

HE(ERAKEH)
Other (Please specify)

SET 3

Credit Hours

16 0 0 0 16

SRBRE. HEEIER
Pre-requisites or
Academic Requirements

JEERIRAE. HEEIH
Courses for which this course
is a pre-requisite

HEERBELARBNER
Cross-listing Dept.

# % H#% Course Objectives

Other

BT 715 | (PHY206-15) / Introduction to Quantum Mechanics (PHY206-15)
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SUSEHIT TSR, A2 AT N ALSERIERT, Dyt — DA B 15 B AR SCTT T HF T A 75

The focus of this course is to guide students to the forefront of quantum information. The main purpose of this course is
to introduce the main ideas and basic methods in the field of quantum information, and to teach the latest research
results in this field, so that students can lay a solid foundation for further quantum. Prepare for research on information
and related aspects.

ik 2 3 R Learning Outcomes

I ARUREE, W LGRS R R R TE R EARIR, T RZ U T R AT AR TE BB R A A R, A
OB R I 1957 20 3 SR W FC L H

After studying this course, students can master the basic knowledge of quantum information, understand the basic
methods of research in this field and the most basic results of quantum information theory, and use the introduction of
the latest results to provide learners with good research topics.

WREARLHFEANL (WREET AN E, WREAFN AR, WEARREEERE Y, ¥ HhHER
EX )

Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)

1, EIAN: FUE

N E T8 BRERTIL R A2 Introducing the basic concepts of quantum information science
2, FiAN: B2

T, BEETHHEEEANS Introduction to superconducting quantum computing experiment

FEANR: BRETIUFHSRAMERRELE, BSETERTHETIR, BSETHAREIMNEA, miHS
BEHARROBR, #%, WESEEE

A brief history of superconducting quantum computing experiments, quantum phenomena in superconducting
quantum circuits, types and principles of superconducting qubits, models of typical superconducting qubits,
preparation, measurement, etc.

3, EWFA: skELE

TR NAETE RS K3 A R BN S2 K+ R Basic Principles and Experimental Techniques of the
Imprisoned lon Quantum Computing Platform

TENE: ORENEE TR BOCREIER. N TE TR R SEARE. 2ETAENTR. WA
TERTIHET SIS P,

The main contents of this course include the method of trapping ions, laser cool technology,
representation and basic operation of trapping ion qubits, scheme against multi-ion
entanglement, and advantages and challenges of quantum ion computing platform.

4, FPA: R
E8: &1 Quantum regulation

FENE: NEH PR TER, BTERERTEETRZNMA, BTER0EE. A EREREAR, BT
. LRI, 45 IR LI 7R R
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From classical control to quantum control, quantum control is widely used in quantum information, quantum control
modeling, methods and numerical techniques, and quantum control challenges. When introducing examples, combi
ned with nuclear magnetic resonance experimental system.

5, FEUFA: ¥k

T IR E U ECE S AR B K& H i = °F & The basic principle of NMR quantum computing
platform and its quantum computing cloud platform

FEAR: NMRSEHLE TR AR, SFYREEAR . RS EOR . TTHAFSSIEOR DU SR MR %
T NMR RS TS HIUR K E T 2P 6TFR; DU NMR R85 T AU IS e .

NMR implements the basic principles of quantum computing, including initialization techniques, bit manipulation tech

niques, gate operation implementation techniques, and state readout techniques; quantum cloud platform developm

ent based on NMR systems for open control of formations; and advances in NMR in the field of quantum computing.
6, TUFA: KB

8. #BSEFiH5 IR Theory of Superconducting quantum computing

FENR. BT, BEESE TIORERESR 7 R L5 RS BT M. Jehlil. &7 a5

Quantum bit implementation, including solid-state qubits such as superconducting qubits and cross-system
interconnects, quantum networks, optomechanics, and quantum error correction codes

7, EWEA: REN
FR. R T E TSI Introduction to Neutral Atomic Quantum Calculation
FENE: HFRINASAH, BRCE IR TR seE, BEpEFE 0], AERTFE TR R R

Atomic imprisonment and cooling, single-bit gate and double-bit gate implementation, Rydberg atomic quantum
gate, neutral atom quantum computing recent development

8, FUFA: =

A% 1l B Quantum precision measurement

e

F -

FENR: IRE—NSHIAMER R

Error-disturbance type uncertainty relationship

18. M RHEESEEE Textbook and Supplementary Readings

H % Hobt
PRFEVEfE ASSESSMENT
19.  FPAEER PP Ai B 7] EERERSTSN  SBakbT £y
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Type of Time % of final Penalty Notes
Assessment score

H &) Attendance 100%

WERI
Class
Performance

VNI g
Quiz

PR H Projects

PN

Assignments

B
Mid-Term Test

BIRER

Final Exam

HARMRE
Final
Presentation

HE (TREFE AR B AL .
5 LA BV T FZ R RS o
=) fifto

Others (The
above may be
modified as
necessary)

it 4+ = GRADING SYSTEM

OA. +=2%ZH| Letter Grading
M B. Z&id4 ] GEE/ANEE) Pass/Fail Grading

& &# it REVIEW AND APPROVAL
AERRE ST U T HENERSHRGET

This Course has been approved by the following person or committee of authority

VARSI RRAS

Education Instruction Committee of Physics department




