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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. 4L Course Title LRSS Physics Laboratory I

2 BRBR ¥ & Department of Physics

Originating Department

,  PEHS PHY201-15

Course Code

4. HFE %4 Credit Value 2
5. BN L FEAE R Major Foundational Courses
Course Type
BIREH
6. #Z Spring / #Z= Fall
Semester
S 2
, (HRAE fFHXIE English & Chinese

Teaching Language

1. WEEy, LR, YEAR
— ¥k 332 %
zengxq(@sustech.edu.cn
Zeng Xiaoqi, Engineer, Department of Physics,
Rm332, Lecture Hall 1,

2. BRfE, TAEW, MER

F—HFE 333 E

chenj@sustech.edu.cn

CHEN Ji, Engineer, Department of Physics,

BRET. TRER. KR
X CGnBHBAZR, HIHHE

g b BEREUT) Rm333, Lecture Hall 1,
' Instructor(s), Affiliation&
Contact 3. BMIE, LEW, »HEA

(For team teaching, please list s Rk 333 %

all instructors) yangj@sustech.edu.cn

Yang Jun, Engineer, Department of Physics,
Rm333, Lecture Hall 1,

4. HEWIE, TR, PR

F—HFE 334 =

shaomz@sustech.edu.cn

Shao Mingzhen,Engineer, Department of Physics,

1
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Rm334, Lecture Hall 1,

5. TAM, THIH, PHERA

BB 335 %

wangcl@sustech.edu.cn

Wang Cailin, Engineer, Department of Physics ,
Rm335, Lecture Hall 1,

6. TKWe, T, ¥FR

3L 33T

zhangxg@sustech.edu.cn

Zhang Xiangao, Engineer, Department of Physics,
Rm337, Lecture Hall 1,

7. XA, TR, PR

H— Uk 336 &

dengdm@sustech.edu.cn

Deng Dongmei Engineer, Department of Physics ,
Rm336, Lecture Hall 1,

8. ikXk, THEW, ¥R

B—HEHE 335 =

zhangh@sustech.edu.cn

Zhang Huan, Engineer, Department of Physics,
Rm335, Lecture Hall 1,

9. Tmelg, T, MEARA

WUk 337 &

wangxf3@sustech.edu.cn

Wang Xiaofeng, Engineer, Department of Physics,
Rm337, Lecture Hall 1,

10. IREF0F, LARIW, YH R

AR 336 =

xutt@sustech.edu.cn

Xu Tingting, Engineer, Department of Physics,
Rm336, Lecture Hall 1,

L RIBIE. FTR¥ER. KRR
kN

Tutor/TA(s), Contact

E4, B, MER

F—HFHEI2E

wanghong770909@163.com

0755-8801-8708

Wang Hong, Teaching Assistant, Physics Department,
Rm332,Lecture Hall 1,

HRABFRBU(FTAE)
Maximum Enrolment

(Optional)
BRI PR BRI (SER/SES) HEGEREEH) ISEiny
Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |Total
2ty 8 56 64

Credit Hours
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FBRE. HESEIER
Pre-requisites or Other
Academic Requirements

KEYE B L (PHY103B)

B, HE2Iue PRI AR S, Physics Laboratory 1
Courses for which this course

is a pre-requisite B¢ B3R SEES, Physics Laboratory 1V;
HEERBEARERZR

Cross-listing Dept.

HERHPKFHFH G SYLLABUS
# % H#% Course Objectives

LRSI IRERE K% E R 6 AR S A AR AT, R SR B 2 AN R AR R 2 F i Ty
AL ZR G N« A UREE SR Y B S8 10T B ARSI U505 . MBS i v it AR S S ik R M B 7 e i)
KR BEERRORS 48, BE S e 1 A 2R REE AR 5 07 i AL, 2 5 &2 RO ELAE IS BHE R R K B Al, REFFRAHT R
A, AR BCAR GRS Bt WAt . ARRER HRGRIHR SRR SR, REEFRAERRE R
RMSEIR Tk, Hiarat AR gr o B R ) 2 R e 0 AN S B g

Physics Laboratory Il includes experiments of mechanics, thermal physics, optics and advanced physics. Every
experiment involves multi-disciplinary methods and technology. This course focuses on the designing idea and technique
of the physics experiments, which develops innovative talent of students. The aim of this course is to broaden the
thinking mind of students, to train the students of scientific thoughts and methods systematically and to improve the
practical ability of multiple utilization of knowledge.

ik % 3 R Learning Outcomes

LSRN A RIS RS RV B LI Bt B S ST R, JFRESR & N YRR AR Tk SRR RS A
B RS SERRTINE . B E RS . i A P SRR R 2 BEE SR R AR

2. IR THAEMRARIEBYE, AEFEIRS . IR, SKEBEIMBIHTEE S -

1. Students selected for the course will gain the designing idea and technology of physics laboratory and make use of
the scientific thoughts, methods and knowledge to broaden the experiment contents, to design new experiment and
to finish the course project.

2. The course will train students in the initiative, independent and innovative ability. It also will improve the exploring
spirit and practical ability of students.

WENEEHFERR (NERESISONE, WREBARNM AR DHISC mERBES SR, #¥EEHAEN
EHN

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 F—RA--B A

Weeks: 1st-16th

F—RA-£-H: &R

it ik BRI IIA TR Uk SRA VR B S AR O R

Week 1-2: Introduction: 1. Physics Experiment Methods 2. Requirements of Physics Laboratory Il
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BER-BT2HA FERASRUT 18 MLk 10 MEK

Weeks 3rd — 12th: To do 10 experiments among the 18 experiments below

LR—. AR HELRIES RS BN EAK
LA : 1. TR TR 2L SEI K Bor AR SEIG UE 20 Ml SR T ISR —WOR AL, TER T BRI AR AE
Experiment 1. Discrete energy states verified by Franck-Hertz Instructor: Wang Cailin

Content: 1. Understanding the strategy and the method of Franck-Hertz experiment. 2. Verify the discrete energy
states via analysis the relationship between Ig and VG2K of Argon

IR, EERENEIFEARLNE BeBUN: BR

SCIG N A AR R T AN M R BRI, 2 G SR TA 3R A FIRE S B B GE R AL

Experiment 2 Measure the piezoelectric coefficient of piezoelectric ceramics using Michelson interferometer
Instructor: Yang Jun

Content: 1.Know the principle of measuring the piezoelectric coefficient by Michelson interferometer. 2. Master the
operation of Michelson interferometer. 3. Measure the piezoelectric coefficients of samples.

ER=. FXOtH Lau MMUEFIRFBOITHE BB B

IR 1T Lau 08 2087570061, TREXOCHE, WS Lau RN 3.7 ATSCE PR HERE f AVRFIUAE L J05E 7306 1T
IUEES;ER

Experiment 3 Measure the refractive index of a glass plate based the theory of Lau effect in double grating Instructor:
Yang Jun

Content: 1. Know the theory of Lau effect in double grating. 2. Master the operation of spectrometer. 3. Observe Lau
effect. 4. Measure the refractive index of sample.

KEI. ENE  EIEN: BE

SIS AR BRI SENDGE R R, 2 BO6, BERUREEE LA BNEWOCHE PR EOY: 3E GBI 454
FAPAS, PR

Experiment 4 Measurement of the speed of light Instructor: Chen ji
Content: 1 understand the principles of metering light speed by beat method; 2 adjust the optical path, until clear and

smooth two-way waveform appears on the oscilloscope; 3 measure the wavelength of light; 4 according to the frequency
and wavelength, calculate the speed of light in the air.

Sh. BREN  EIEN: KER

SKIRARR: 1. TR RN SR IR B AR R R TT AR M REESR AR . 2. ST “RIRRIIEE " BRI R R
Wi, PN EE SR HERRE T VH—IS Bl VH—IM 2k, 3. MR iliem S e i, i 7R LSO RS % .

Experiment 5 Hall Effect and Magneto-Resistance Effect Instructor: Zhang Xiangao

Content: 1 To understand the experiment principle of Hall effect and the requirement to material utilizing Hall device; 2
To study how to remove the influence of the negative effect by using the Symmetry Measurement Method, and to
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measure the VH—IS and VH—IM curves; 3 To measure the conductivity ,carrier concentration and charge mobility.
KRN BRI SHIE  ESBUN: AR

SCIGNA: 1. TR RN SRR IR B UL R A R AR T AR ESR IO AIR . 2. AR T MRS, Bt AR 24 i
AT

Experiment 6 Design and make the milli-tesla meter Instructor: Shao Mingzhen

Content: 1. To understand the experiment principle of Hall effect and the requirement for material of Hall component;
2. Design and make the milli-tesla meter with the Hall sensor

IR, BEBEAMMEEER  HEIEN. 4K EhRg

SKIGNA: 1. TR EIOME 2. BRI SRDC T 50 R0 IR EE 3. 1 AR AR SR HOGRE P, I ] SRR DL R AL
Rtk

&=
=8

Experiment 7 The electro-optic effect of liquid crystal Instructor: Wang Cailin /Wang Xiaofeng

Contents: 1. Understand the structure of the liquid crystal device 2. Understand why the liquid crystal device can
pervious to light or not 3. Understand the electro-optical properties, the time response and visual features of the liquid
crystal device

KR\, PN SIEFEFER BRI R EFAR R ERIBT R IRSB0: XML KK

IR A 1. IR T, R IE R B R IE R BN R R, SRR L. 2. fEEERRAL T,
2 PN Z5 15 [ I PR B2 (AR A 2, s HL RO, A5 PN S5 RHIG R 985 3. 22 I FR B B i 44Ul 5 777
%, RN BURERFE R, MR AT R

Experiment 8 Research on the temperature-dependent forward voltage and |-V characteristics of PN
junctions  Instructor: Deng Dongmei /Zhang Huan

Content: 1. Measure the current dependent forward voltage at constant temperature, and plot the I-V curve. 2. Measure
the temperature dependent forward voltage. Calculate the sensitivity of PN junctions and evaluate the energy band-gap
of this material. 3. Study the exponential curve fitting method, calculate the Boltzmann coefficient, and evaluate the
reverse saturation current.

KBS CHEMFRRENERNATR BN e KK

SIS 1RFCROE A B AR B 2 A6 CGN R A R RO 3RO T A FIEA B R B
JERRE . PR CLERTE, IR AL, BET RS SRR RET 454

Experiment 9 Investigation of optoelectric devices and its applications Instructor: Deng Dongmei /Zhang Huan

Content: 1.Investigating the basic principle of LEDs. 2. Measuring the spectrum of LEDs by using
spectrometer. 3. Measuring the current-dependent luminance intensity, wavelength and full-width at half maximum
values, and analysis the corresponding results, so as to understand the energy band-gap structure of LEDs.

LR+ REFHFOHRENBAITSER BP0 G5 RES
SIS 1 TR R RO S, 2 SRS EBHUTIHRILE . 3B R A6 5 NI KRR,

Experiment 10 Measurement of the refractive index of liquid by Surface Plasmon Resonance method Instructor: Zeng
Xiaoqi / Xu Tingting

Content: 1. Understand the concept of evanescent wave in total internal reflection. 2. Observe the Surface Plasmon

5
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Resonance phenomenon. 3. Measure the intensity of reflective light vs the incident angle.
LH+—.  WIOLERERBIOL R NEEME BB BME

SCIGNA: LIIED B TE R 24850 1/4 BT R 1/2 BT R LAmOGCHIFEN s 3.0 B REA ARG R, AR e 2 E R
IR JEE (I BE B P

Experiment 11 Observation and research on the polarized light Instructor:Cheniji

Content: 1. verify Malus law; 2. examine the effects of the wave plates for linearly polarized beam; 3 measure the optical
rotation of sucrose solution, and determine the sucrose solution of the unknown concentration based on optical rotation.

TH+=. NESEAUEEAESE B9 KR

LI A: 1. TR SR R ROV R AR s 2. S0 R OURS BRI R R s 3. MR, B, kbR
fENER

Experiment 12 Resistance Measurement of metal wires by double Kevin bridge circuit Instructor: Zhang Xiangao

1 To understand the method of 4-terminal connections and the structure of double bridge; 2 To learn how to use a
double bridge to measure the low resistance; 3 To measure the resistivity of a copper rod, an aluminium rod and an
iron rod.

IR+=. BRI HSBH: KE=

SKENA: 1 FRE IR 28T IR ARSI A S & GOR) AL B AR FFIINE E TR g5 3.0 R &
O RSB R [ e 42

Experiment 13 Investigation of compound pendulum Instructor: Zhang Xiangao

Content: 1 To master the law of compound pendulum; 2 To study the relationship between the vibration period and the
position of fulcrum, and to measure the gravity acceleration; 5 To measure the moment of inertia and radius of gyration.

KK, WEREZKHREENERE BP0 BEH REE
SN s AR PR B P B A SR L B 7

Experiment 14 Measurement of the Young's modulus and Poisson's ratio of a constantan wire Instructor: Zeng Xiaoqi /
Xu Tingting

Content: Master the method to measure the small change in resistance and the Poisson's ratio of constantan wire by
unbalanced bridge.

LT RWIEREBRSETIR B #HEA2
IR ARSI R B 2 IETRE IR B T AR s DS IR B S 3. I B R S L L 2
Experiment 15 Characteristics of the AC resonance circuit Instructor: Shao Mingzhen

Content: 1. Mastering the principle of AC resonance circuit; 2 Connect the wires correctly and observe the phenomenon
of AC resonance on the oscilloscope; 3. Measure the unknown capacity and inductance by AC resonance circuit.

LR TREHONE  HIEW: A2

SIS 1A RLC S IBER F g S L B 0770 208 Fl EE A A & I i & A i 8. 3.1 FY I # L
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IR RK A HL AL
Experiment 16 Measurement of the dielectric constant Instructor: Shao Mingzhen

Content: 1. Familiar with the method of RLC series resonance circuit to measure the dielectric constant; 2. Measure the
dielectric constant of the piezoelectric ceramic with the equation; 3. Measure the dielectric constant of water by the
method of comparison.

LB, EEMER BT BRE
SKYG A BB A OCIREE, 2 /£t ESGE AT IR 3.0 AR MG AT S R S AL L, IR S Aok
Experiment 17 The ultrasonic grating Instructor: Cheniji

Experiment: 1 understand the principles of ultrasonic grating; 2 observe ultrasound diffraction on the spectrometer; 3
measure and determine the diffraction pattern of water and alcohol, and calculate the speed of supersonic.

KB\ HEANERCRSIFENTA BN BN ERE

SIS 1. T RIHNAR B AR BB 2, ARG R R IR RIS F G 3. WU IC S S Adfr s M AN A LB T i i
HLUB BB IR R SR ARG R, SR = Fg o0 T 1 REBUE

Experiment 18. To investigate the characteristic of resistance strain sensor Instructor: Wang Cailin /Wang Xiaofeng

Contents: 1. Understanding the principle of the resistance strain sensor 2. Correctly connect circuit according to circuit
diagram 3. Record the relationship between the voltage and mass of the wheatstone bridge with different resistance
strain sensor branches, and then, calculate the sensitivity of different resistance sensor branches respectively.

% 13-16 A PUMNEABRGHITHR ALK SRR, F 16 ARERRS S5
TR T
1. BERR B B S H1E 1SRN AL, WA

ZR: DL PN ZONIRER BT, iRV EAARE, B INR T 9(0—100 B)MHCHRE . (SRR MHER
Ik

2. Wik Ir BT IR ARE ROEHLEE, JRRUROE RE VRIS N R E RN A
3. WES KON R TT LR fRFEIN: B

CEORBEF M7 RN E BRI S, IR T7E SN T HEAT 2 45 L8O

4. FEEE SRR B TORE BRI 5 RN e HL RIEIN: GEFa7

5. E ST B R AR R, IR N AR E RIBIN: Wil s

6. 1 FiL BEL S A A S LT S R (4 s U P PR (ZOR L T AR B AR 0-1kg, B3R 7R) $R T2 T EA K

7. PRSP AOS IN EAE, JF AR A S0 R SR LR R (SRIR AR AP L BRI
U5, 555 B HER . FT TR, LTI faZIm: skbtm. MR

8. ZRFNTRIF BT S HI(E (/RN R @ I BV DY 0—0.3 R it fRTZIm: kb
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9. ARSI BT UKRH e Rk 5 N fRFZIm: A2
10. ZUKE BRI G R B & fEFE M. XM TR

Week 13-16 Exploring Practice Projects for groups of 4 students. Presentation and Defence at week 16.
Projects:
1. Design and making of a digital thermometer Instructors: Shao Mingzhen, Deng Dongmei

Requirement: Use a pn junction as the sensing element, and digital voltmeter as display. The made thermometer could
be worked as 0~100°C.

2.Investigating the basic optical properties of LEDs, and making an application apparatus Instructor: Deng Dongmei
3. Investigation of measurement methods of thickness of thin film Instructors: Wang Xiaofeng
4. Setup the equipment to investigate the Faraday Effect and applications Instructor: Zeng Xiaoqi, Chen Ji

5. Research and measure piezoelectric characteristic of the piezoelectric ceramic, and design an application.
Instructor: Yang Jun Xu, Tingting

6 . Design and make the mini electronic balance with the resistance strain sensor (Requirement: electronic scale range
is 0 to 1kg with overloading indicator) Instructor: Wang Cailin

7. To build the measurement device of the Hall effect and the magneto resistance effect, and further to design the
experiment to measure the motor speed. Instructor: Zhang Xiangao, Yang Jun

8. To design and build a Tesla meter based on the Holzer effect to measure a magnetic field at the range of 0 -0.3 T
Instructor: Zhang Xiangao

9. Setup equipment to investigate the characteristics and application of solar cell Instructor: Shao Mingzhen

10. Measurement of optical and electrical properties of nano-scale ZnO film Instructors: Deng Dongmei/Zhang Huan

b R H e S %% R Textbook and Supplementary Readings

Hk Textbook :

[ 21 AR KA 55— M 58 ik RIUKEE EOIT WHR TS W EHE A

T e) 21 LS Hobs: KPS 55 0 S5 R WHTA BB EOIE T m S h AL

REEPVBEA S SR A TEseds R O B WS HE At

KEWFESEE: Laboratory Experiments In College Physics ERiE E& 34w bt Tk k2 ikt
W 4 2 3] BE R«

YRS EeE L E W hitp://172.18.6.16:8088/
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Online Resources:

RED PR IR ARG -

REPV LIS TS R -

REFDESLIATH ARG -

http://172.18.6.16:9200

http:// 172.18.6.16:9202

http://172.18.6.16:8003

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

PHETE
Type of
Assessment

BFEVAE ASSESSMENT

HEERBRET AL BT
% of final Penalty
score

#E

Notes

H & Attendance

WERI
Class
Performance

NI

Quiz

WIETH Projects

30%

WEER (70%) . 83T (30%) M
Wiy £

Including presentation (70%) and
project paper (30%)

I SE B

Experiments

70%

WET (10%) , #1E (40%) .
iRk (50%) =Tisr4

Including prelab (10%),operation
(40%) and report(50%)

BB
Mid-Term Test

BARER

Final Exam

BRI
Final
Presentation

HE (TRERE
B PA VPG T
=)

Others (The
above may be
modified as
necessary)
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it 47 = GRADING SYSTEM

MA. +=%%Z%%] Letter Grading
OB. —&ig4# GE/AEL) Pass/Fail Grading

P2 HF#t REVIEW AND APPROVAL
ARERE DL U T ENZRESEIGET

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

ME R AR TR AR

Education Instruction Committee of Physics department
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