/' SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY

CEEE T
COURSE SPECIFICATION

U MR ERUREXRIMZERFT RN AR 2B ELM. WXNRIEBEAES, BEX
AERHM.

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. BRELHK Course Title W5 B S2 5 Physics Laboratory IV
R AR ,
2. Y)# & Department of Physics

Originating Department

BERT
3. PHY301
Course Code

4. YRSy Credit Value 3
5. RERH kL, Major Core
Course Type
B
6. #ZE Fall
Semester
BRES ) .
7. 3 Chinese

Teaching Language

W2y, TR, YA

BN 332 %

Zengxq@sustech.edu.cn

0755-8801-8708

Zeng Xiaoqi, Engineer, Physics Department,
Rm332,Teaching Building 1,
Zengxq@sustech.edu.cn

0755-8801-8708
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8. N 0755-8801-8705
g:rt‘::g:or(s), Affiliation& CHEN Ji, Engineer, Physics Department,
. . Rm333,Teaching Building 1,
(For team teaching, please list Chenj@sustech.edu.cn
all instructors) 0755-8801-8705

Wik, TR, PPLAR

HHUAHE 333 %

yangj@sustech.edu.cn

0755-8801-8706

Yang Jun, Engineer, Physics Department,
Rm333,Teaching Building 1,
yangj@sustech.edu.cn
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0755-8801-8706
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Shaomz@sustech.edu.cn

0755-8801-8707

Shao mingzhen Engineer, Physics Department,
Rm336, Teaching Building 1,
Shaomz@sustech.edu.cn

0755-8801-8707

TAM, TR, PR
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Wangcl@sustech.edu.cn

0755-8801-8710

Wang Cailin, Engineer, Physics Department,
Rm335,Teaching Building 1,
wangcl@sustech.edu.cn

0755-8801-8710
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Zhangxg@sustech.edu.cn

0755-8801-8782

Zhang Xiangao, Engineer, Physics Department,
Rm337,Teaching Building 1,
Zhangxg@sustech.edu.cn

0755-8801-8782
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dengdm@sustech.edu.cn

0755-8801-8712

Deng dongmei Engineer, Physics Department,
Rm336, Teaching Building 1,
dengdm@sustech.edu.cn

0755-8801-8712
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xutt@sustech.edu.cn

0755-8801-8712

Xu Tingting Engineer, Physics Department,
Rm336, Teaching Building 1,
dengdm@sustech.edu.cn

0755-8801-8233
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Wangxf3@sustech.edu.cn

0755-8801-8782

Wang Xiaofeng, Engineer, Physics Department,
Rm337,Teaching Building 1,
Wangxf3@sustech.edu.cn

0755-8801-8230
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Physics Laboratory IV includes experiments of the atom and molecule spectroscopy, pulse nuclear magnetic resonance
(PNMR) and magnetic resonance imaging (MRI), interference and communication of optical fiber, optical tweezer,
scanning tunneling microcopy (STM), atomic force microscopy (AFM), etc. The teaching schedule includes the process of
open experiment elective via internet (8 labs of 10 weeks) and the research project of 5 weeks. This course is a
combination of teaching and research, aiming to let students know the research process and learn the research thoughts,
methods and spirit to stimulate the physics interests. It specially improves the application and practical ability of physics
theory.

Fii& % > %R Learning Outcomes

1. SFAEXTT ARSI IRIEM AR HEAE, KRR A SRR Z5 5 (R 70 Y SRR /N S B PR TR 78 i 4 BRI R
TN o
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1. Students have exploring passions to the contents and teaching mode of this course, especially having lively
interests in the research projects.

2. During the teaching process, the initiative, independent, innovative research capability of students has a remarkably
enhancement. The students can apply the physics knowledge and technology into the research projects expertly,
which gained from the former course (physics laboratory LI1,1II). The research projects show the designing, practical
and creative ability of students.

RENBEEEFEER (WERETISCNE, WREBEARNM ARG MBI RSB SR S, #¥EE AN
EX’ Y

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.)
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Week 1-2:

Introduction: 1. Experiment Thoughts and Methods of Modern Physics

2. Requirements of Physics Laboratory IV

#HER FERA—HHE: FERARBZRFER, WATFZENFERRGE T LR PERHE 74
Sy

Week 3-10: Students select and finish 8 experiments by the Experiment Elective System via
internet.
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Experiment 1 White light holography Instructor: Yang Jun

Content: 1. Know the theory of white light reconstructing holograms. 2. Record and reconstruct image plane holograms
and rainbow holograms. 3. Observe these holograms and compare image plane holograms with rainbow holograms.

KB, oK. BRERFEEMLEY RELE BIEUD: K
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Experiment 2 Experiments of © modulation and pseudo-color coding based on Fourier Optics Instructor: Yang Jun

Content: 1. know the theory of ® modulation and pseudo-color coding based on Fourier Optics. 2. Demonstrate the
convolution theorem using two different gratings. 3. Design and make a pseudo-color image containing more than two
different colors.
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Experiment 3 The fiber-optic interferometer sensor Instructor: Zeng Xiaoqi

Content: 1 build Mach - Zehnder fiber interferometer; 2 measure the temperature sensitivity of the interferometer; 3
measure the unknown temperature based on fiber optic temperature sensitivity.
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Experiment 4 Scanning Tunnelling Microscope Instructor: Zhang Xiangao

Content: 1 To learn and understand the working principle and structure of the scanning probe microscope; 2 to learn and
understand the tunneling effect in quantum mechanics; 3 to learn the operation of the scanning probe microscope, and

observe the surface morphology of the sample.
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Experiment 5 Atomic Force Microscope Instructor: Zhang Xiangao

Content: 1 To learn and understand the working principle and structure of AFM; 2 to learn the operation of AFM, and

observe the surface morphology of the sample; 3 to learn how to process data images using software
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Experiment 6. Laser Raman spectra Instructor: Wang Cailin

Content: 1.Understanding the principle of Raman spectra 2.Master the operation of Raman spectrometer 3.Correctly
adjust the scattering signal to the spectrometer 4.Measure the Raman spectra of carbon tetrachloride doped with
benzene

LBE. RRESMEKSREREERRENNE BT 44

RIS I AY: 1. SRR AL G E AR R R % T YBa2Cu307-x (M7 VA RUD IR 2. FIF [ HilRF i a8 Brah st 3. 4R
AP DUERE AT Bl T AR BE (1 i

Experiment 7 The measurement of electrical conductivity and transition temperature of high-temperature
superconductivity Instructor: Wang Cailin

Content: 1.Master the method of preparing superconductor YBa2Cu307-x by traditional solid-state reaction 2.0Observe
the Meisner effect via the home-made sample 3.Master the four-probe measurement of the transition temperature of
superconductivity
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Experiment 8 Experiments of temperature-dependent Hall Effect Instructors: Deng Dongmei

Content: Understand and master the basic principle of Hall Effect 2. Master the method for measuring the Hall voltage
3.Calculate the carrier density, mobility and conductivity by measuring the Hall voltage and resistance at different
temperature, and analyze the changes of these quantities with temperature.
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Experiment 9 Experiments on photomechanical effect Instructors: Deng Dongmei

Content: 1. Understanding the photomechanical effect 2. Manipulating the movement of micro-scale particles at
transvers and longitudinal directions 3. Calculate the maximum trapping force by measuring the transverse well-field.

R+, FREBETHRESRIDEGE BB BLiHE
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Experiment 10 Temperature-dependent absorption and emission spectrums Instructors: Deng Dongmei

Content: 1. Optical path set-up. 2. Skilled manipulation of experimental systems. 3. Measuring the temperature-
dependent absorption and emission spectrums
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Experiment 11 Pulse nuclear magnetic resonance and magnetic resonance imaging Instructor: Shao Mingzhen

Content: 1. Observe the FID and FID Fourier transform signal by oil sample; 2. Decide Lamer frequency and the 90
° ,180° pulse width by pulse FID signal; 3. Measure the vertical and horizontal relaxation time of the oil sample; 4.
Measure the MRI images of a corn grain .
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Experiment 12 Magnetron sputtering Instructor: Zhang Xiangao

Content: 1. Understand the principle and applications of magnetron sputtering technique;2. Understand the
construction, performance and applications of turbo pump and obtain high vacuum with turbo pump;3. deposit
multilayers by magnetron sputtering method on microcrystalline glass substrates.
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Fabrication and Measurement of a Liquid Crystal Cell

Contents:

1. Make a twisted nematic type Liquid Crystal (LC) cell.

2. Using the polarization microscope, observe the surface rubbing direction of the LC cell and how the cell changes
with voltage.

3. Measure the characteristics of the LC cell under the electro-optic effect (adjust the voltage and incident angle of light
respectively).
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Optical Fiber Drawing

Contents:

1. Understand the structure of an optical fiber drawing machine and how it works.
2. Draw an optical fiber of length 10 m.

3. Observe how the laser propagates in the fiber and measure the loss of fiber.
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Dot Matrix Holography

Contents:

1. Understanding the formation and application of dot matrix holograms
2. Learning the Control Method of Electric Displacement Platform

3. Practice and make a dot matrix hologram

RN BRERIERI SR RM  RIEN. RiEE
S5

1. T AR IRCIBEIE 151 45 4 R AR PR

2. BRI % 90K — AUk HE AR T

Experiment: Synthesis of nano-TiO2 by sol-gel method Instructor: Xu Tingting
Content:

1. Learn and understand the principle of synthesis of nanoparticles by sol-gel method;
2. Master the basic process of preparation of nano-TiO2 by sol-gel method.

HERABT AT A DA-A0A8ERAERE, #NHESERERHERE —FA#TRRRR
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Week 11-16: Research project for one group of 4 students. Presentation and defence at the last

week.
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12. ETMHEMZ5 N THEREERE FEPFA: Oscar Dahlsten
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Research Projects:

1. Fabrication and thermoelectric properties of Bi2Te3-based materials Instructor: He Jiaqing

2. Fabrication and packaging of novel two—dimensional ferromagnetic and ferroelectric materials

Instructor: Lin Junhao

3. Studies of single crystal of quantum materials grown by flux method Instructor: Liu Chang

4. The study on carrier dynamics in 2D semiconductor materials by Ultrafast spectroscopy Instructor: Dai

Junfeng

5. Preparation and Characteristics of two—dimensional layered material of graphene and MoS2 Instructor:

Zhang Liyuan

6. State Density of Electrons in Metal, semi—metal and semiconductor material by STM Instructor: Wang
Kedong

7. Studies on the magnetic suspending force and transition temperature of superconductor Instructor: Ye
Fei, He Hongtao

8. Preparation of Pb(Zr,Ti)03 thin film by sol-gel method Instructor: Chen Lang

9. Research on Raman Spectroscopy of graphene Instructor: Huang Mingyuan

10. Synthesis Boron—doped diamond single crystal Under High-Pressure and High temperature Instructor: Wang
Shanmin

11. Studies on ultra—thin semiconductor films by XRD Instructor: Wang Gan

12. Quantum neural nets and Al Energy harvesting Instructor: Oscar Dahlsten

13. The detection of the material by Raman spectroscopy Instructor: Wang Cailin

14. The research and application of the depolarization of Raman spectroscopy

Instructor: Wang Cailin
15. Study on enhanced Raman spectra Instructor: Wang Cailin
16. Applications of aqueous sample by pulse nuclear magnetic resonance Instructor: Shao Mingzhen

17. Applications of oil sample by pulse nuclear magnetic resonance Instructor: Shao Mingzhen
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Mingzhen
19. The investigation on the properties of giant magneto resistive
magnetic sensors Instructor: Zhang Xiangao
20. Fabrication of a pseudo—color image containing 6 different co
Instructor: Yang Jun
21. Investigation of the absorption and its applications of GaN th
22. Study on the piezoelectric and spectral properties of ZnO film
23. Research on the temperature sensor of fiber interferometry

24. Depositing silver film with appropriate thickness on glass and

25. Measurement of tiny displacement by holography interferometry

26. Application of photomechanical effects: micro—scale particle a
micro-scale particles to consist letter— SUSTECH and operator’

Instructors: Deng Dongmei

18. Studies on the relation of relaxation time and the solution concentration of NMR  Instructor: Shao

material and their application in

lors and improving the image quality

in film Instructor: Deng Dongmei
doped with Mg  Instructor: Wang Cailin
Instructor: Zeng Xiaoqi

observating the particle size and

average roughness of silver film by using STM  Instructor: Zhang Xiangao

Instructor: Yang Jun

rrangements. Content: Manipulating

s name by using the optical tweezer
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W42 S BEUR :

Py SEIGHE L ET: http://172.18.6.16:8088/
KEYFRLIGIR IR RS - http://172.18.6.16:9200
KEYISLIG TN R4 - http:// 172.18.6.16:9202

KEYESLIATH RS http://172.18.6.16:8003

Online Resources:
Teaching Center of Physics Experiment:  http://172.18.6.16:8088/

Physics Experiment Elective System : http://172.18.6.16:9200
Physics Experiment Preparation System: http:// 172.18.6.16:9202
Physics Experiment Simulation System : http://172.18.6.16:8003
B2 ASSESSMENT
PETER TRAR I TR] HEREBRSTES B &k
Type of Time % of final Penalty Notes
Assessment score
H & Attendance
RERI
Class
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NI 3
Quiz
WEME 50% TR (40%)  EHE (40%)
Projects (20%) =T 53 51
Including paper (40%),
presentation(40%) and performance
(20%)
SE AR
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Assignments

HHER
Mid-Term Test

BRERA

Final Exam

BRI
Final
Presentation
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Experiments

50%

EEAE (50%) 5 (50%) #
T34

Including operation(50%) and
report(50%

64377 X GRADING SYSTEM

M A. +=FKEF | Letter Grading
O B. ~&Kica# (GB8i/RiEE) Pass/Fail Grading

A # REVIEW AND APPROVAL
ARERECLEUTRENEZR ST IGET

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

VAR IERAR

Education Instruction Committee of Physics department
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