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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.  BELH Course Title FAY)EESEES Experiments of Fundamental Physics

BRmR .
2. Y)PE £ Physics Department

Originating Department

> =
) AT PHY104B
Course Code

4.  BFE%4 Credit Value 2.0
5 e 3| R -5
Course Type GE-Required
RREH
6. #Z Spring / #Z= Fall
Semester
BRES o . .
7. FRPEXE English & Chinese

Teaching Language

1. WA, LR, YHEAR

WA 332 %

zengxq@sustech.edu.cn

Zeng Xiaoqi, Engineer, Department of Physics,
Rm332, Lecture Hall 1,

2. BRfl, TR, PR

F—HFEHE 333 E

chenj@sustech.edu.cn

CHEN Ji, Engineer, Department of Physics,

BREIT. FTRER. BKART
X CmEHEBAFR, wHHHE

8 b BEREUT) Rm333, Lecture Hall 1,
' Instructor(s), Affiliation&
Contact 3. IR, LW, WHEA

(For team teaching, please list ek 333 =

allinstructors) yangj@sustech.edu.cn

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

4. HRHE, TREW, PR

B 334 =

shaomz@sustech.edu.cn

Shao Mingzhen,Engineer, Department of Physics,
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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,Teaching Building 1

HRASRB(TAE)

Maximum Enrolment

(Optional)

BRI
Delivery Method

S22
Lab/Practical

P

Lectures

S R IR

Tutorials

HE(ERMA&EH)
Other (Please specify)

B
Total

g

Credit Hours

8 0 56

64
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SRR, Hu%IER *
Pre-requisites or Other NA
Academic Requirements

ZREYIBESLES, Physics Laboratory I1;

fo%ﬁeﬂ;‘fo%:?}i i‘l fﬂhi%su course AR BEF, AR SLSS, Physics Laboratory I11;
is a pre-requisite AR TLY)FE LS, Physics Laboratory IV;
HEERBRAREN TR

Cross-listing Dept.

R KB ¥ H G SYLLABUS
# % H ¥ Course Objectives

) RAREAY PRI E ., SRS BRSO RE . FEA LSS T5 9 AN E B i 5 it
WEBRTTIERE, oA RGP S AR IR 2 SR8 T RS A N SR 0 T i o

Learn how to measure the basic physical quantities, how to use the basic experimental instruments, and understand the
basic experimental skill, basic physics experiment method and uncertainty analysis and data processing methods. These
skills are the beginning for students to create scientific experimental idea and method.

WA > R Learning Outcomes

RS GR, IRBHEE AR, R REARIERIR, IR A B S S

Through scientific experiment training, to achieve teaching objectives, to train students' basic scientific literacy and to
improve students' interest in physics experiments.

BREARKHFEER (NRRES IO E, MREABFNMAW AT R a s, #%H HSE
EHAN

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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ER B—RA-81TA

Weeks: 1st-16%

F—A—H=R:

Sl — LAY SIS URIE A 4 R
= WESEIAE NA R IR R
=. AWhE RS s db B

FEWA: A KER KR EBRIE REE

Teaching week 1-2:

Introduction: 1. Course introduction and requirements ;

2. The Role of Physics Experiments

3. Uncertainty and Data Processing

HERB=:

SEHY 1. I IRV R B LR Z I G vt 0 A L FEWN: RS B3R LM AL TAH KBS KK £
BRiE fRIB T W25

LRy 2. REBRAOBEINEEIEE ¢ BN RS B BLE S 4K KRR KK ERE 1%
mE BT

Teaching week 3:

Experiment 1. Analysis statistical distribution of random errors in time measurement
Experiment 2. Design Single pendulum and Measure the gravitational acceleration g
HEABNURA—E+T=H: DT 20 PEhdufi 9 sk

Teaching week 4-13: Select 9 experiments from the following 20 experiments
SEHy 3. ABCEILRERMERTR 5 9H0n: kit

Experiment 3.Study the temperature characteristic of thermistor

Instructor: Zhang Xiangao

TR 1 R S MR S A A e B PR R B - PR 2 AR AR v BEL- T P AR o e v B R AR BEL A
BELTELISE 22 K 3. 905 r A ) SRS

Content: 1. Measure the resistance of the thermistor using the Wheatstone bridge. 2. Measure the temperature
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coefficient of the thermistor .3 Measure the sensitivity of the Wheatstone bridge.

LI 4. REMBREEHARNAE BS800: kb

Experiment 4. Characteristics of thermocouple

Instructor: Zhang Xiangao

FENE: LA AR IR R VE 2. T00E 24 A 10 v [ 34 e A 3. S vil i e A ) o )i 8 o

Content: 1. Study the temperature characteristics of thermocouple. 2. Verify the principle of the middle conductor of
thermocouple. 3. Verify the Intermediate Temperature Law of Thermocouples

S NIANY & i) RS VA I R S U RS

Experiment 5. The principle of oscilloscope and its application

Instructor: Deng dongmei

FENE: 1 BRI EAS S 00 AR 2. M2 a0 BRI SR KA 5 AR

Content: 1. Measure the period and amplitude of input signals with an oscilloscope. 2. Observe the Lissajous figure and
measure the frequency of an unknown signal

KHr 6. FEUESLH 15 SEUN: NLAM

Experiment 6. Measurement of sound speed

Instructor: Deng dongmei

FEAR: 1A 2. HSERGE MR R ME, JEt S g

Content:1. Adjust the sound velocity measuring instrument. 2. Measure the wavelength and frequency of a standing
wave, and calculate the sound speed.

Lh 7. BHRSBEWOWE RSH0N: RS
Experiment7. Measurement of lens parameters Instructor: Xu Tingting
FEAR: LGRS 2. AHEE %, Ak, AR MBS AREE 3.4 BhiE Bl [M1E 5 i) £ R

Content: 1. The coaxial adjustment of optical path 2. Measure the focal length of the convex lens with 3 different
methods.3 Measure the focal length of concave lens with an auxiliary lens.

KR 8. JtRMMNKRMELHTEER HSHUN: REE
Experiment 8. Photoelectric effect Instructor: Xu Tingting

FENR: 1LNECRETE 5 FAFEDEIER T IR 2R fh 2k 2. B @ M RDEHER TOLRE @ 1Lk 3. 115
WO, R T & LR

Content: 1. Plot the I-V curves of the phototube under five different light frequencies, 2. Determine the corresponding
stopping potential of the phototube, 3. Calculate Planck constant, the work function and cut-off frequency of the

5
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cathode material.

KHr 9. THRIABRE MR 50N B

Experiment 9. Spectrometer Instructor: Yang Jun

FENE: LB 26T E =R T, M 3t ESOUE =S P T %

Content: 1. Adjust the spectrometer 2. Use a spectrometer to measure the top Angle of the prism, the minimum
deviation Angle 3. Calculate the refractive index of green light in the prism

Hr 10, FHENBNE 5 SEU0: BiE
Experiment 10. Optical Interferometry Instructor: Yang Jun
FEAR: LA S A 2 HT BRI RS R 22 ) ELAR

Content: 1. Measure the curvature radius of the flat convex lens with Newton rings 2. Measure the diameter of the hair
with a wedge

LH 11, FFOLHESLS 5T RN HIE
Experiment 11. Spectrum of Hydrogen and Deuterium Instructor: Shao Mingzhen
TENE:

L 7RG S A MG R, 2. IR A IE RS S 4, IR He til, el SGHAT bR, 308G Em
LI SH, WEEATOEE, HH TR E AR &

Content:

1. Understand the structure and principle of spectrometer. 2. Measure the spectrum of Hg using appropriate
experimental parameters,and calibrate the Spectrometer. 3. Measure the spectrum of hydrogen and deuterium using
appropriate experimental parameters,and calculate the Rydberg Constant of hydrogen and deuterium

Sh 12, WREBTFHEH 1 R30I #HE

Experiment 12. Michelson interference I Instructor: Shao Mingzhen
EENE:

LA AR I 2 80 2.0 30 25 SUN & He-Ne BOG I
Content:

1. Observe the non-localized interference fringes. 2. Measure the wavelength of the He-Ne laser using interference
fringes

KK 13, BREEE REGMEER ST R R

Experiment 13. Fourier Analysis of Electronic , Pulse, Sound and Image Signals
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Instructor: Chen Ji/Shao Mingzhen/Zhang Xiangao
FENE: LWEIEZETHE R 2. A RS 5 A B RN S 5 R 5 5 B E R 5.

Content: 1. Observe the synthesis of sinusoidal signals. Fourier analysis is applied to signal processing: pulse signal,
image signal and speech signal.

LHr 14, FRERELKRE  HSEU0: BRE

Experiment 14. Measurement of specific heat ratio of air

Instructor: Chen Ji

FENE: 1 AHLERIZIK T 208N L 2. BT F0 80U TR0 S 56 25 SR AR 520

Content: 1. Measure the specific heat ratio of air by the method of adiabatic expansion; 2.Study on the influence of the
exhaust time on the experiment results;

LK 15, KM SEEETARREE FRRN: ERE

Experiment 15. Measurement of Voltage-Current Characteristic of Electrical Components Instructor: Wang
Xiaofeng/Zhang Huan

EENE: LIRS/ NTIER R 2 2. TEROE A8 R 2Rk #h 2k 3. IS AR I R iR ks
P Y 2k

Content: 1. Measure the volt-ampere characteristic curve of the small tungsten bulb 2. Measure the volt-ampere
characteristic curve of the LED 3. Measure the volt-ampere characteristic curve of the Zener diode

KHr 16, BREEDPWE HFHN:  FHrE
Experiment 16. Magnetic field of solenoid Instructor: Wang Xiaofeng/Zhang Huan
FENE LT FIREE W7 5 AR L F B 35 (K9G 2R 200 B2 A Rl 1) ol v 3 A

Content: 1. Study the relationship between the magnetic field of the solenoid and the current and the induced
electromotive force 2. Measure the axial distribution of the magnetic field of the solenoid

LI 17, MEFERWE HSH00: KK
Experiment 17. Determination of viscosity of liquid

Instructor: Zhang Huan

FENR: LHEARBRNRIZEI ISR X 2. WER A S /NERTE L 3 R NERTE SR X FE L, TR RS
FEAMER GRS, AR, MRARI TR IE 5. KA 4

Content: 1. Determine the uniform speed area 2. Measure the density of fluid and ball respectively 3. Fit the speed of
ball 4. Calculate viscosity of liquid 5. Check the Reynolds number

IO 18 WARMERAREWE BSFHIH: KWK
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Experiment 18. Determination of surface tension of liquid

Instructor: Zhang Huan

TN LHE ) A L SETE 308 (20 B2 AR 80 2. 008 SR/ SR 7K 0 R 3

Content: 1. Determine the strength coefficient of cone spring. 2. Measure the surface tension of running water
LR 19 BILMRME LR 5 SH0n: BEE

Experiment 19. Millikan’s oil drop Experiment

Instructor: Zeng Xiaoqi

FENE: 1 BRSO 2 P EREI R R R 3 T B, TR T

Content: 1. Adjust the apparatus 2. Measure the charge on the oil drops 3. Analyze the data and calculate the
elementary charge

LE 20, VIREERNWE BN gFEE

Experiment 20. Measurement of shear modulus

Instructor: Zeng Xiaogi

FENE: 1. THVVERE NS 2 B RN TR R B 300 E AN 2 1 ) A

Content: 1. Know the concept of shear modulus 2. Understand how torsion pendulum works 3. Measure the shear
modulus of a steel wire

KK 21, MFERNERLE REENNE TSI TAMK

FHENE: 1 REEHHEE 2. A HBOGEN SN LR IR 3 B R B, TSN 22 4 FRRR
B, WELRERAHEE S

Experiment 21. The measurement of Young’ s Modulus of Steel Wire Instructor: Wang Cailin

Content: 1. Adjustment of Young's modulus measurement device. 2. Measure the length change of steel wire by optic-
lever method. 3.Analysis the data by differential method, and then,calculate Young's modulus of the steel wire, finally,
analysis the maximum uncertainty of this measurement results

K 22, RESPEE BV EAMK

FEAR: 1AL IR, &SRR TS 28 S PR, I PR e )
ISP X, THEE DI L 3. W F AR AR h R G sh B X RSB RE A

Experiment 22. The Law of Motion Along a Straight Line Instructor: Wang Cailin

Content: 1. Familiar with the air track and multi-function counter, level air track via dynamic method.2 Measure the
glider of the average velocity in a small enough time interval, and then, calculate the gravity acceleration 3. Study the
conservation of momentum and kinetic energy change in the process of collision (elastic collision and inelastic
collision)
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HERBETURA—FETNA: DA—A2HEERBIHERE, BESFERERIERE —AETRRRER
FIEHE

Teaching week 14-16:

Design and complete the course projects under teacher's guidance and give the presentation and defense at 16" week.
HM Textbook :
TR 21 HASHob: KA BESEEe: 55— 38 —hR Rk O MR g S HE hRA
T 21 HAQHM: R B S 55 O 58 AR TR RS ERIH T SR AL
KPR S A TSI MEF E0F Bh  &SHE Rt

KEY)FESH Laboratory Experiments In College Physics ERNA & F F4m bt Tk k=t it
D 2% 27 > BE A -

YIBESIG HCF O ET . http:/172.18.6.16:8088/

REFY PRI R IR RS http://172.18.6.16:9200
KEYBESLIG T >] R4t - http:// 172.18.6.16:9202
FEEPNELSEIR A H 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

b BB 5% % ¥ Textbook and Supplementary Readings

TR ASSESSMENT
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RN PG B TR) SEERERSGESL BLELT %
Type of Time % of final Penalty Notes
Assessment score

H & Attendance

WERIN
Class
Performance

NI

Quiz

PRFET H Projects 30%

FHAEL 70%

Assignments

HHER
Mid-Term Test

BARE R

Final Exam

BRME
Final
Presentation

He (TREFE
X5 PA VPG T
=)

Others (The
above may be
modified as
necessary)

it4 7%= GRADING SYSTEM

MA. +=%&F% ] Letter Grading
OB. ZZid4#] GEIZ/AEIL) Pass/Fail Grading

PRFEH #t REVIEW AND APPROVAL
FZREREOLT U THRENZRSHIGED

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

M AR TERAR

Education Instruction Committee of Physics department
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