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COURSE SPECIFICATION
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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. iBFE4K Course Title BURYIEH R S25% Physics laboratory 111

R R
2. YiFE R Physics Department
Originating Department

3. REES PHY202
Course Code

4.  HFEZES Credit Value 2
5. R LV FAE L Major Foundational Courses
Course Type
TR
6. A # 2 Spring
Semester
BRES o
7. s 3 Chinese

Teaching Language

1. B, THEIW, YR

F—HFEH 333 %
yangj@sustech.edu.cn

0755-8801-8706

Yang Jun, Engineer, Physics Department,
Rm333, Lecture Hall I,
yangj@sustech.edu.cn
0755-8801-8706

BRI, FTBER BRRF
A CRERER, WHEK 2 Fopm, TR, WA

g BRI R 335 %
Instructor(s), Affiliation& | Wangcl@sustech.edu.cn
Contact 0755-8801-8710
(For team teaching, please list | \vang Cailin, Engineer, Physics Department,
allinstructors) Rm335, Lecture Hall I,

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

3. dkBtE, TR, MELAR
WAL 382 %
Zhangxg@sustech.edu.cn
0755-8801-8703



mailto:yangj@sustc.edu.cn
mailto:wangcl@sustc.edu.cn

(& Aaynxy

/ %/ SOUTHERN UNIVERSITY OF SCIENCE AND TECKNOLOGY
i

Zhang Xiangao, Engineer, Physics Department,
Rm336, Lecture Hall I,
Zhangxg@sustech.edu.cn

0755-8801-8703

4. R, TIEM, "ER

HHCEH 334 %

Shaomz@sustech.edu.cn

0755-8801-8707

Shao Mingzhen, Engineer, Physics Department,
Rm334, Lecture Hall |,,
Shaomz@sustech.edu.cn

0755-8801-8707

5. M, LEW, MER

HHUEH 332 %

Zengxqg@sustech.edu.cn

0755-8801-8708

Zeng Xiaoqi, Engineer, Physics Department,
Rm332, Lecture Hall I,
Zengxq@sustech.edu.cn

0755-8801-8708

6. &M, LRIM, MER

B HEAE 336 =

Dengdm@sustech.edu.cn

0755-8801-8712

Deng Dongmei, Engineer, Physics Department,
Rm336, Lecture Hall |,,
Dengdm@sustech.edu.cn

0755-8801-8712

7. BRfE, LRREIW, PELR

AR 333 %
chenj@sustech.edu.cn
0755-8801-8705

Chen Ji, Engineer, Physics Department,
Rm333, Lecture Hall |,
Chenj@sustech.edu.cn
0755-8801-8705

8. 1RIFEE, TAEIW, PPLR

PR 336 =

xutt@sustech.edu.cn

0755-8801-8233

Xu Tingting, Engineer, Physics Department,
Rm336, Lecture Hall |,,
Xutt@sustech.edu.cn

0755-8801-8233

9. Emelg, TR, YEAR
B A 335
wangxf3@sustech.edu.cn

0755-8801-8711
Wang Xiaofeng, Engineer, Physics Department,
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Rm335, Lecture Hall I,
wangxf3@sustech.edu.cn
0755-8801-8711

10. 5kXK, LREIW, Y13 &R

B H R 337 =
zhangh@sustech.edu.cn

0755-8801-8704

Zhang Huan, Engineer, Physics Department,
Rm337,Teaching Building 1,
Zhangh@sustech.edu.cn

0755-8801-8704

LW RIBIE. FTBER. BER
WiE: I NA

Tutor/TA(s), Contact

ERABIRB(FTAR)

Maximum Enrolment
(Optional)

BRI PR BRI | SERSES) HeEEREEY) pSEdiny
Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |Total

2204 8 56 64

Credit Hours

SEERAE, HE¥IER .
Pre-requisites  or  Other| K*¥¥)¥ B I (PHY103B)
Academic Requirements

JEERE. HBEZIML )
Courses for which this course | TT AT E 525,  Physics Laboratory IV

is a pre-requisite
HEERBEARENZR
Cross-listing Dept.

HERPKHBFHI SYLLABUS
# % H#% Course Objectives

ARIRFER Y KO BL SIS BRI SR M B MRSl RGBT vk SEIR I H ,  AEAF AR A N2 R S AR 40
e

This course includes comprehensive experiments which relate to modern physics technologies. Research related
projects are also included in this course, which aims to help students get profound understanding of application fields of
modern physics.

ik % 3 R Learning Outcomes

SEATE AR R B S ok 2 S B B EOR S IR I FE AR A AR, BEETE, UREOR R H, A2z ARl e TR ke
B, RO ARG, B AR SRE Ay QURTIELE. BURTRE
Students can learn the scientific thoughts, methods, modern technologies and applications in this course. We aim to

culture the students with abilities of creation and innovation. Students can get in touch of physics frontiers from this
course, and their study interests on physics can be motivated.
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WREAFLHFEAN (WREET UK E, WREAFN AT AHREL; WERREEERE Y, HF%HhHENR
EX D)

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.)

HER B—HA-SB+- A

Weeks: 1st-16th

$F—F—% A (Week 1 and 2):

@it —. PAUHBLECR LI URIE A 2R —. IR L EOR S0 AR 5 07 7 ES I YNIPE S
Introduction: 1: Requirements of Physics laboratory |l

2: Methology of Physics laboratory ||

BEAE=A—5+—RA: FENTATRPREERIN LR

Week 3 to 11: Students choose 9 experiments from 12 experiments

K —. BOLEGRRIE

FENA: 1. AAEVLIC TR 2. I8 B i AR A N AL
Experiment 1: Measurement of Laser Speckles

Content: 1. Record objective laser speckles by camera

2. Determine mean size and in-plane translation of laser speckles

SO B G SA K 2 TR A e 2 T i S e

FENE: 1. M2 RGN R IEBELYE 2. FOE B RS A JE g S5
Experiment 2: The spatial spectrum and filtering based on Fourier optics
Content:1. Spatial filtering with 4f-Optical-System

2. Spatial filtering with simple lens system

L= SHF-BEATFEER

TN AT R SHE G BT RO R 2,858 - AR T 3UEEM SRR GREZ. 1) XTSI
W o

Experiment 3: Mach-Zehnder interferometer

Content: 1. Understand the principle of the Mach-Zehnder interferometer 2. Build up the Mach-Zehnder fiber
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interferometer 3. Qualitatively observe the influence of environmental issues (temperature, pressure) on the interference
fringes.

W/, £EARKHMA

TENAE: 1. EEIFFERESSRAER, HEReBRERAR. 2. 2 BRMK TSR HI AR T
B

Experiment 4 Holography and its application
Content: 1. Master the principle of fresnel holography and understand its essence.

2. Master the technologies of interference recording and diffraction reconstruction in holography.

KW T AR Rt B 5B A R R e 3 e R

FENR: AT COLE I

2. TS A s A B G A B

3. N5 A A9 AL D £

4. G RE TSR AT S

Experiment 5: Measurements of thickness and refractive index of thin film by ellipsometer
Content: 1. Adjust ellipsometer to ensure coaxiality

2. Initialize polarizer, analyzer and wave plate

3. Measure polarizer angle and analyzer angle

4. Calculate thickness and refractive index by programming

LN PR T

FETNZ: 1M AR 2.48856 18 B 3. AR 4 {E Fh 1R — 1 2R A B T R RO S A R AR B R
& F .

Experiment 6: Sodium atomic spectrum
Contents: 1.Normalization of grating monochromator
2. Measurement of Sodium spectrum

3. Calculate the Rederburge constant and quantum defect according to the wavenumber difference in each series
spectrum.




/' SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY

COEEEI?Y

KB, TR A LR

FENE: TR, RO 2. 008 AR RO MRS & R, SIS B 7 22 B 21 i ]
UM EEBRE R 3. 5D e 2T e FLAR R

Experiment 7: Fundamentals of optical fiber
Contents: 1. Understand the principle of light transmission in an optical fiber.

2. Measurement of the coupling efficiency of single- and multi-mode optical fibers, and the observation of their
corresponding laser patterns.

3. Measurement of the numerical aperture of a single-mode fiber.

I\ ESRNL

FEANE: LTI, WSTE TR T A 1 2E S A 2 2. X T BT R T 1) (R 2E 2 A o R AN
gr, WEIELRIRE, TR TR 3K F AT BT LRI A S B A B, THEARRT IR, AHTIRZERIE. 4747 T
WA 7T MG L N 2E 2 733, LIRS SR LR B2 AR 1

Experiment 8. Zeeman effect experiment

Content: 1. Make sure the optical path coaxial and perpendicular to the magnetic field direction, observe the splitting of
the Zeeman spectrum in this condition.

2. Based on step 1, find the difference between o and n spectrum, then measure the circle-spacing of the splitting
spectrum, finally, calculate the charge mass ratio .

3. Compare the measurement value with the theoretical value, then calculate the relative error and analysis the source of
errors.

4. Make sure the optical path parallel to the magnetic field direction. To investigate the relationship between the splitting
of spectral line and the magnetic field changing.

KWL BB SRR

U N A AR AR BRI DO BRI A B RN s 2 AR AUMGR f a5t . PERE, AIMUMERIRG T 3 HER
PR T3, TR PR ] % RN AR S . 4 R DY SRV 0 i v JEEAE: o ) HL BEL 36

Experiment: DC sputtering
Content: 1 Understand the principle and applications of DC sputtering technique;

2 Understand the construction, performance and applications of the mechanical pump, and obtain vacuum with
mechanical pump;

3 Deposit Au or Ag film on microcrystalline glass substrates by DC sputtering method.

4 Measure the resistivity of the thin film with four probe method.
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FENE: AAELER, HAERT CuSO4 KIEWH 1H LIRS 2. & 1H I H g K7 3/EM AR BO T,
D AH A A9F RZ LR, JEHTLEBGE TR 19F &%/ R5-H0 g K 7

WFACI % 1. BESIR G S OB SR I % R . 2. W FeCI3 KM CuSO4 KIIIEIRIE 5, MLZEITRLRS T
SHICRE SR, R,

Experiment 11: The experiment of nuclear magnetic resonance

Contents: 1.Familar the instrument of nuclear magnetic resonance, and find the resonance signal of 1H in CuSO4
aqueous solution with the sweeping field method.

2.Measure the g factor and factor of 1H.

3.Measure the resonance frequency of 1H and the resonance frequency of 19F with the same BO, and calculate the g
factor and ? factor of 19F with the comparison method.

Research contents
1. Investigate the relationship between the gap of resonance signal and the RF frequency.

2. Comparison of the resonance signals of FeCI3 aqueous solution and CuS0O4 aqueous solution. Observe and explain
the influence of paramagnetic ions on resonance signals.

FR+—. HFEE

FEAE: LEEFIOFE. Bl SFEN, BN EY; 20 ARGl s, B EY; 3Bk,
FIOGEICT, WP HI; 4550 3 PR IGE T RLUNEINE G B, HFRHESEZICREIDCERI: 5. KPR
1 IR BB T W B, BRI

Experiment 12: Digital Holography

Content: 1. Understand the principle of optical/digital recording and its related reconstruction

2. Achieve the digital reconstruction by using digital Fresnel holograms.

3. Build the optical path for recording optical interference patterns and reconstructing its corresponding digital image.

4. Load the interference patterns got in step 3 on a LCD, and use a beam of reference laser to illuminate the screen, so
as to get the optical reconstruction image.

5. Load the digital Fresnel hologram got in step 2 to the LCD, and repeat step 4 to achieve optical reconstruction.
U+ RN RN RN

FENE: A2 CNER BB RN A LB . 2. FIAE OGN B RO A, JFIE LR FROR R 4E /R85 % 3. F
PSRN, SEILE A o

Experiment 14: Faraday effect and its application
Contents: 1. Learning the basic principle of Faraday magneto-optical rotation effect.

2. Using the light extinction method to measure the angle of rotation, and measure the Verdet constant of several
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different materials.

3. Achieving the magneto-optical modulation by using magneto-optical rotation effect of Faraday.

HERE T ZA—ETNA: RAERERE

Week 12 to Week 16: Final Projects and defense

B A RO IE e

Project 1: Gratings fabrication by holography method

B e EEERSIE SR

Project 2: Fabrication and application of holography lens

= YRR RN AR I B P R S RS

Project 3: Application and investigation of Faraday effect in communication technology

HEVOR: AR TIO2 Gl K R (1 J5 13 R i 2

Project 4: Measurement of Thickness and Refractive Index of TiO2 Nano scale film by using Ellipsometer
IR WU SRR R 2 e AR R

Project 5: Investigation of semiconductor material absorption spectrum and its material characteristics
N HEE S S IOE B R

Project 6: Applications of self-build Laser Speckle system

HUE /AN BRI SRR, B ] % S ORI e B e R 1) S

Project 7: Silver film deposition by using low DC sputtering, and the study of preparing parameters on resistivity and
film stress.

H)\E: BT HIIEN &S, FSUAE RO A A RIE g By, DUE IR BES 2 AR BT AR A5 44 o
Project 9: Designing a schlieren apparatus to identify structures and shapes of transparent objects
LA ZE SN S AR K L I AT

Project 9: Investigation of Zeeman effect and its application

it R ESEEE Textbook and Supplementary Readings
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4. MZEESRIR: YIS E 0T http://172.18.6.16:8088

KEY PRI IRIR RS - http://172.18.6.16:9200
REHE LIS RS - http:// 172.18.6.16:9202
KEY PRI ARG - http://172.18.6.16:8003

Online Resources:

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

2. CREEBRSCES S =M SRR FrESE DR SKIBUT RS, SR AR

3. (BRSO SCE) Fd: MEAE. EONE, =%HH MR

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

1. CREVEESEE M ) Rk B0 WMHR TN, REHH MR

RV ASSESSMENT

PAETER PRAGETTR] SERBRSA S BT #IE

Type of Time % of final Penalty Notes

Assessment score

H &) Attendance

WRERI

Class

Performance

/NIy

Quiz

W H Projects 30% AEZHE (60%) « B (40%) W
Ty
Contain two parts: presentation
(60%) and project paper (40%)

PR SRR 70% AET (15%)  SEH (40%) .

Experiments

i (45%) ZWisrE
Contain three parts: prelab(15%)
operation (40%) and report(45%)

R
Mid-Term Test

BRER

Final Exam

BRI E
Final
Presentation

HE (THERE
35 A PP
=0

Others (The
above may be
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modified as
necessary)

20. it4 7%= GRADING SYSTEM

M A. +=F%Z % Letter Grading
0OB. Z=#id4# GEZ/AEIE) Pass/Fail Grading

P2 it REVIEW AND APPROVAL
21. AERRE LT U T HENERSE RGBT

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

MH AR IERS

Education Instruction Committee of Physics department
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