ERIMSEREF
FARFEMUMEIHARERFTLR

Ly

— R AT i

— PRI AT Physics

— P RHG 0702

FITIRE FAHT1 2R (07, HE2)

LT

st e TR

SRR R L
S S T

HZFEH . 2026 £ 6 H 25 H



—\ FRHR

FRMEAFMEBEFE “HF-RFR BRFR, BRAE
wE. RTMESRTEME. ETRFEIA. BRSWE.
XFABEERABREEA. MERAF T FRTE, BFAEFAE
FERFM MEFRWAREBECHCERRSWE. EbYy
B, ETHFEEAR. MEHRF, ETURHARRNE LT =AM
FTHEERTENE, FHAL LR THARNAT EHETEC
BHRRESME., ¥, AERMEERA, tefFx 5 TEFRA
RAEBEREAXF,

MBFRAERFORFF e ATFHTENE, BF 15
PMERE G RBZFRFALFE,12 MRIFE EREK A ZRE;
AEEFE laFRERL. | AR FH TERIIERLA 34 4
REANT ENNEEZHTA 253 A, HEHCIFEN 3 M F) &
& AT R A RN 4 .

—.\ BHFHE
(—) #EiB4#E (Theoretical Physics)
BERITNE. ETLHRYWE, FFEHSWE. =TEMNS
ETERER. SN EBRNESE T M.
()R FWEEE F#Z4E (Particle Physics and Nuclear Physics)
BaeBmE . RTHEER. SRUEXZR | BB is#
T HE T M.
(=) & FA¥ 58 A (Quantum Science and Technology)



BeETHHESETEN. ETHE ARTHELR, 27
1 25 & %5 7
() BFEASHE (Condensed Matter Physics)
BERRSEL, BRETF. AAXMHNERITE. B3I
B, GRMHNESEGIE. BEREMHSEGTE. MEHLE
THAERME. BNRE Z5ENEE T M,
() K% (Optics)
BEMMETF. EYETF. BOOLEF. BOotEF, i
FERER. FarEERXTF. ETAFEETERENA. X
REAGRAG., RBEBEAGEAAE., £YWESF. EWER. XL
T-Ea IR BN AT FE T M,
(<) %1 E4#EEH K (Optical Information Physics and
Technology )
BEFRETAEFRA. LEFHCBE. LEMABEEAES
[ o
() ##E#F (Physics Education)
BESEHRT . WEFERRATERET M,

=. EFERR
ERE. B K F FLAERE, REAE. HPFELES
TS, BETFE, BTFFAEE, EXHMFEE, BEILEYE
EMERGT VL ER, SHETRWEFHEXTEMRE HF I 1E,
RHERKEEH-EFROEERAL
ARER T
(=) M ZEF X fEhEXBER, EEMIEEYENFT

_2-



s XHEARREE, MM UL 7k, A
BlE®R, FRASEXBRELRS, F QAR R

(Z) BRAAFRERFENREFIMHEHE, KFE
KRR Ry B AR, XARTHOMIRE, By RFHEEX
FRAE R TR F 18R SR T7 ik, RE4 BRI Bt 2 B 50 B SEFT
T ey BARE R R 453000 28 sm kit FE T BT AT, FRHATER
HYBUAE AL B A o T T R EE

(=) REERKeEFafaEis, RBRS5EKEES
R, HEFERCNE, WRAFEETEE, EBHHTIHX
SRR B A0 5 R

(D HofFE. AAEENEREN BT CERR, #EIE,
o XFLHAR, AAFEE, FER, FEL. HIEA.
Ha i, AEREERFAE 2 CERFEIA

M. FHIFAERS SJER

FAMEEEFF 3 F, BARURHEFHEEITA K, £
FHRINRTRFLH, TUREFRE AFAREFHETENLTILEK
ERFAFR, MEERKERFIFRTELS F.

. EFAN

MEBFME XA W ATEETHRETA RN FAER
BRAMBESWIER TN, PREXZTINESHTENE —FTALE
A, BIEREFT. BEFR. FARR. EERATHELE S, 25
WFARFEEFBIMEFRNERR, BRAFENE ST B
LB T £ A E R 7 A, ENARAAT ENMENEELE,

-3-



FELHERABAX, itk 55RHAFH A

WEFMEEATRF, ERIEERZEKRNAERT, TERRR
&S B ATZ A MR AT % BUmT| AR R E %R,
XFHEASS R —RAFELIR GRS, BEF AN
BAER . s ERR, SmERFRSVGFERE, MR
—EREIT R A ERFE,

(=) #420
$ AT ERLTENE, FLEGBELELTAOT 26 %
Mo HPEEZT 23 24, NEFFED 3 24

FAPETREHFEFELH. KHAFH, BN 5% F
AA16 A, | FHpWHEHRREN N 16 FRHWHF, REHF 1T
1 #¥6, Bid+4A 1-1.5 FHEREEF,

(=) RERE

FAMEREHM T A FAREMEBGRE, LPFLRE
BENESBR, FRERR. FRABER=%,

NFEUSBIRO6 F L) (BEFHRFEFE4 2T XEL LR
R, BRFEEML . FANSEEZTD ;

FREMARADT 720 BXEEEFAATLE+ELR
1)

FESBERADT 6 %5 (EEFHTD

BHREAL DT 450 (EEF|TSEEH L &0 F AR/



FRAEREER) |
BT 3 %0 CBHEEARE  PIARHE G F L.

FEESFRERER,

£, BRI

FAFARERBREAATAEFLARE . PHFZ (BT AR
) . BRFHRIFEE.

(=) FA#|E L ZF)

HAENED S 1 REAISFARRV, ABXANERE2X
s REDS W6 JFEARE . AFTEAFREXLEHT, &K
2 1¥%

(2 #HF& (1 F5)

FERSE GR X A L B R R DL AT B Bt e B BT
HafE ERER RN REELAT, 25552007 RIEF A LR
BIE R XTTRAMNFHREZ. FPHEREBEGHEA R ENF LUK
HREBRIERFUEL. BRATELFEL. FHFREZERENEIL,
AATEARRERGHT, BRE 1 F2.

(2) HEHAFEE A%

FONFALE G A A E S 5 5 R 52 B Bl A R R
HRFEZ. ¥, AFLEREFAFMAEERZRFE AL EAN
TH. FEEARRETE. RABFFTARANELZNY; €1H
LERAFEARBEILE, ARXEEHXIT RO RE, HER
T, BAME, BEREAR. T () kIR, BEXURE.
BRMFF L ZBRE UK E R, & RFRE A K H

-5-



WIH ., Fl R, AT EEFQH QN ES AR ETAE 1]
RE/ MFHWREHRTIEHED 55— ROFELERIED;
AE 1 AFHOFAHETHE; KSmiEE 2 ARUL EwEf
QHTSEBEE S AATEAFAFMARERBEHT, BE 1 ¥

3N
él/
o

I\ Bl ZESK

FARLT G HEACH Sy, AL FHRE, T T K I
Ao, ZENBENCFRELBEMFTHE, RENTEK—R
Bl sC, Bkt X AT B UER e, 21
EERFMITRLZRL2FHZARE, ¥FRFLALE, AR
B VAL

v FURXESFARTFEX
(=) ATHER
A F A XA+ £ 7 T4 T o 5 2 1F T K
B, B T ENF AT TN LS, B ORI A+ & E &
FRABMEIFARR, NERBRERATECEZEET R LR
TS EMBRAMR Y RGN TR, BET RAMINFR/F
HANES . FARX—RAFXET, ©XTFERLEH, FEF
#.XFREN, BAAE, BETE, BRAE. SR 15,
Bl B R R, £ARX, HRAE. AT
. TRER, TR EERFNE,

(Z) REEX



LU SR Am S8 ROBRR & A& 7 7 4R R T oL B A 1F T K
BB AR 0 SO B A e H A F AR L, B2 2R
XM REREGFRRNE; wXIEFAE T AT 7 = E
WA R R e A LR B TRy TAEAF &, X BTAT 7T By R R
e JLAE

() ¥FRRREX

AR H 5 & 72 WE F AL SUEBERD, B A A E W F 4,
ARBXEANEERNEZRENL, EONHEREUTFHZ
—, A HIEE

I, UEREAAE— 2, RETZAFEAANE 5
(EE—FNRXRAE AR ETUATELFIE) EXKE
(B FAD SCT #HAlF AW 1 B (5 AFFRHREMEX
REFEHX) —REARBFIUXEF 1 RE; WEHF 7, UF—
EEE (EFTRAFERRRERARER X)) FRIAEH B
REU BRI S AL AZQH T AT & 5k (SR B IE R KA # 50)
1 B UL 5 AR5 77 1 A8 % B R X

2. XA ERFIRET PCTHRERKALTH (FEHF 1 K
AABRTHAF L RAAFESR 2 AN -

3. 25 RAEMEGEAHR, e FERBILEAFINTHEZE
TEEH I . AT REBETF ALV E; HMRIEFATH
WHERFHAEFEZE LB, B CHRTEE YA FETEIER,

4, AWM=, WAELHRE TGS mS EERKFEFH KA
F. GFAR 2EAFEMEAFER “FEN 2EXF LRSS



FARKEREEARBERZR - FLN) A4 —FXRULEE
1 B,

5. WX W EMAET EFZXB B AP AE Y K AF LK
W, MeEsfRrbEFAERFLERRE, aRFNLER
A1tk R T A

£FRE ENFAERTARERE T ARE, LEFRWHZE A
%

() #a&T

FAW XA, RE, TFFEHEFMR TR T
(R AFFMZTERSE) (£IF (2025) 18 5) . ( %
HREAFM L+, HEFax T IEZEEN) (EFRHE (2025)
1 5D 89 EHAT,

+. HitHE
(=) EEXH. #HHRF
TR 777 5 ) OB ol 5% A ZE A 32 O An B T 7 vk DL
RANRIB SV E MR, XA E BT FAH T8 B K, RAERAT
A AR AL
() ¥ il gk

R AES AR TV RARE S F A, RERRE %

EETRAFHRAEHRFEENZE) (LT (2025) 145 5)
HIERAE. T IEFE S INE R,

(=) ZHEME

AR5 A B 7 77 K 2026 BT 48 AT



MEFHTERESHESRHRE

. - - FiR | £H .
1 2 4 4 25 s
£ A RALL AR 2 | FH 23 | #X %iz
FERTEFEL2 T NE
NS -
Theory and Practice of 2 32 12 | #Fik AR L NG
A Socialism with Chinese
f‘ /I; Characteristics in the New Era
LB Ty R e
wE An Introduction to Dialectics 1 16 1-2 | #iRK HAMFH L 46
of Nature
L R EARE
FAMEE 30| 48 | 12 | ER | AKBLELE
Academic Foreign Language
WX EEEFARE
Thesis Writing and Academic 1 16 1 x & AR £ L
Norms
BEETHF 3 43 | 23k MEFIR., TR
Advanced Quantum Mechanics R I
T AF 3 43 1 23k MR FIE, HEFF
Quantum Optics 5I#%¥x
R &M F | MEFR. kEAE
( Nonlinear Optics 3 48 ! TH 5IR¥K%
&= A
FFRE % - -
N N E I (=AY g
Fundamentals of Acoustics 3 48 ! TE | ARHEIIRER
=R e LR R AETHR
£ :;mmwomms 30| 48 | 1 | ZR | B reszsIE
R ¥
7 N -
Particle Physics 3 48 2 | FR g FMRAF LI
b . -
Introduction to Group Theory 3 48 ! TH LR
[ Aty E L \
78 22
Advanced Statistical Physics 3 48 2 TH IR
B K 22 i L .
Solid State Theory 3 48 2 TR MR
EREAEHRETHAR
2 4 *
% 4 B (ki L i
(=4 . N2 N E I o
Advanced Solid State Physics 3 48 2 TERE %;Jgj TR
L




B F 0 FoeEF

Molecular Spectroscopy

48

1

EEEEAET A
. EME SR

Fle

AR

Computational Physics

48

&1

MEFG. £ EA
R AR

I RAE 5 HF R
Physics Curriculum and
Teaching Method logy

48

W I

i
05
B

W25 2
Machine Learning

48

BRSBTS
Introduction to Condensed
Matter Physics

48

EFIHE
Quantum Computing

48

KRFEREA
Cold Atom Technology

48

ETHEEETALER
Quantum Algorithms and
Quantum Al

48

BEEF

Laser Spectroscopy

48

1

TR BERSYE
Computational Condensed
Matter Physics

48

1

ARETZW 2L ER R
A (23R
Fundamentals and
Applications of Modern
Quantum Field Theory

48

1

BERETSTHE
Advanced Atomic and
Molecular Physics

48

ETLHER
Theory of Quantum
Many-body Systems

48

W ZH B R T i
Physics Education Research
Method

48

Y132 R WA 5T

Physics Education Evaluation

32

-10-




i
05
B

AN TG F A

Application of Artificial 1 16 x5 A=
Intelligence Education
JEk Sz Hi L
fﬁjﬁigs 30| 48 ER | EMEETRER
s 7 A%
TR 3| 48 Fik | tamEsIRYK
Physics of Semiconductors
T AT A -~ I
NY 3 A5 b I =AY g
Nonlinear Fiber Optics 3 48 TH | RRFFESIRER
5 < 2 JL AR A o . -
M2 Y =2 B I oA, 1
Advanced Cell Biology 3 48 TR | ARHESIRFR
2 K MR 2 \
7§ N SN
Nano-Materials Physics 3 48 TE | ARHESIRFR
E¥PHh7TiESRA
Medical Imaging and 3 48 EE | kERAFEIR¥K
Technology
BT 2 E e -
= E SI=4
Introduction to Nuclear Physic 3 48 T ER
Tk L -
= E SI=4
Quantum Field Theory 3 48 TR ER
Experimental Methods in 3 48 x5 ETH AR IR
Modern Physics
B FHEM B A L1 . .
Particle detection technology 3 48 TH LR
e i A
Pract1ca1 high-energy physics 3 48 ERE EFYMRARK
calculations
b £ 2 -
Fundamentals of Field Theory 3 48 TH LR
HEFEA 3 43 234 R R AETHR
Optical Waveguide i iz
ARGk F T8
Modern Physics of o | BEEHALETFHR
Ferroelectrics 3 48 TR e
and Ferromagnets
HFIRE 3 43 234 R R AETHR
Principles of Optics i iz
B EE . |
HE H 5
Optoelectronic Materials and 3 48 Y FEE L;E RIHR
Devices "
GIRMR S Bt 3 48 ik | FmkEAETHE

-11-




Nanomaterials and Devices iz
P 7R . N
Physics of Modern 3 48 2 R iﬁﬁ%ﬁ:&?%%ﬁn
Semiconductor Devices "
AREEREERERAT B E .
inioducion oodemOpial | 3| gy | 1| ik | wTER. K
Technology MEEIR¥R
Jm XA W L N
General Relativity 2 32 ! T R
BT e
Micro and Nanophotonics 2 32 2 e MR
HHEBAE RS
Optoelectronic Technology 2 32 1 e W ¥ %
and System
ETRENE
Quantum Precision 3 48 1 x5 W3
Measurement
Mﬂ“%ﬁ. : 2 32 2 | FE WE T
Mesoscopic Physics
Photophysics in Condensed 2 32 2 ERE ME ¥

B Matters

Az | R AR A E Ty AL
Group Theory in Condensed 2 32 2 A W13 ¥ I
Matter Physics
ETHEAMNEGE T HE
Quantum Communication and 3 48 2 S W38
Quantum Network
Frontier Topics of -
Mathematical 2 32 2 e IR
Methods for Physics
Experimental Condensed 2 32 2 R W17 it
Matter Physics
YRR 5 M AR
Studies on Physics Curriculum ) 1 ) 25 dy
and
Teaching Materials
B BH T REEHRR
Reform and Research of  the | 2 32 2 x5 W3
International Physics

-12-




# 1
RE

Education

AT

Gauge Theory 2 32 R & TR I
=R AE 0
Introduction to High Energy 3 48 e EFYMRARK
Nuclear Physics
KA | i S e
HK B A 5 1 2k +%%Lé%%ﬁn
Nanotechnology i
Tk 4 K il & | EEEHARTHE
Micro and Nano Fabrication 2 32 e iz
R WE 5 L3 R AERET TR
. ) . 2 32 5 N
Material Physical Chemistry i
HREA R R " ‘
\#_ NI 5 <
Thin Film Materials and 2 32 x2H | ik L;E RIHR
Technology &
®EEL GRS s ;
\#_ N2 5 <
Communication Theory and 2 32 R FEE L;E BT
System &
kBTG R . ‘
\#_ N2 5 <
Optical Display and 2 32 & | Rk L;E BT
Phy sio-pyshological Health &
TR = 28 e R 2 [
Principle of Three Dimensional | 2 32 ERE -
Imaging of Material Structure "
oA A 5 B BT
Liquid Crystal Materials and 2 32 F 8 i
Application "
AL A LB 1R T EREEHXETHAR
Analog Integrated Circuit 2 32 R | K. tEBFE5TR
Design ¥
EREHXETHAR
-;rl" C M2 % \ —'\—
LR T T A 2 | % R | B rERESTE
Modern Electron Microscopy o
L
EREEHRETHAR
é NNV L, +
ARATE 2 | R ER | B ormA¥5IE
Nanophotonics J
¥ I
AR A B 5 R
Properties and Measurement of | 2 32 E | kERAFEIR¥K
Modern Materials
ETHHEEETEAR
Quantum Computation and 2 32 R | kERAFEIR¥K

Quantum Information Theory

-13-




i 45
w7

EFRGELETEDA
Quantum Communication and
Quantum Cryptography

32

1

KEREETRER

WL B AR OB
Electromagnetic Metamaterials
and its Applications

32

1

REREETRER

E im 2R X 3R B 1% B L
Propagation and Application of
Self-accelerated Beams

32

1

e S TRER

XEERREEHA
Optical Communication
Systems and Techniques

32

e
bt

S TRER

FHAFE B
Waveguiding Optics and
Devices

32

e S TRER

E T
Calculation Method

32

e S TRER

St F R 2
X

Modern Optics and Trace
Materials Measurement
Technology

32

REREETRER

HeFEfE 5 HERE AL
Fundamentals of Optical Fiber
Communications and Sensors

32

1

KEREETRER

Je B OB A R R
Advanced Laser Technology
and Applications

32

1

KEREETRER

Bt HE S R
Laser Advanced
Manufacturing

Theory and Technology

32

e
bt

S TRER

HEREEAL RS
Photoelectric Imaging
Technology
and System

32

e
bt

S TRER

KF A ERA L A
Optical Phase Measurement:
Technology and Applications

32

e
bt

S TRER

WL B 5 LA
The Technology and
Application of Laser
Spectroscopy

32

KEREETRER

-14 -




i 45
i

I GHOEHA
Infrared and Low Light Level
Technology

32

1

REREETRER

WOt 2

Laser Devices

32

&1

S TRER

AR 5 2 AT & A
Analytical Technology
for Material

32

1

KEREETRER

MR B 2
Introductions of Materials
Properties

32

1

REREETRER

AR TR E R A
The Principle and Technology
of Modern Materials
Processing

32

&1

S TRER

R A AR G REECR
Thin Film Materials
and Thin Film Technology

32

e
bt

e S TRER

AT FPGA WItRE T ALK
it

Optoelectronics Systems
Design Basic FPGA

32

1

KEREETRER

15 E Sk RO
Genetic Algorithm and Its
Applications

32

1

S TRER

5% 377 WO A A
Fundamentals of Strong-field
Physics

32

&1

e S TRER

JE A 25 B A 5 R
Labview Technology and
Application

32

1

S TRER

R BT

Fiber Laser

32

1

KEREETRER

FEAF-EFREEGREL
K

Singular Optics—Optical
Vortices and Vector Beams

32

&1

e S TRER

FEL A B SRR R 2= 4 7
The Finite-Difference
Time-Domain Method for
Electromagnetics

32

&1

S TRER

ANTHEWE S5EE ¥
Artificial Neural Network and

32

1

e S TRER

-15-




# 1
wE

Deep Learning

ANLRmEE R E
Artificial Perception and
Intelligent Interaction

32

KEFEETRER

ETHRSRRAL A
Quantum Network and
Information Security

32

KEREETRER

E2Git
Medical Statistics

32

e
bt

S TRER

WO A
Laser Technology

32

e
bt

e S TRER

Labview Zw#8 X HHE X &
Labview Editing and Data
Acquisition

32

e
bt

S TRER

KRB R LA
Photoacoustic Imaging
Technology and Its Biological
Applications

32

e
I

REREETRER

o E AN
Basic Theory of Chinese
Medicine

32

e
bt

S TRER

o F A RO A W 5 R
Optical Probe and Its
Biological Application

32

e
bt

e S TRER

FAERA CE 5 oA
Writing in the Scientific
Research

32

e
bt

S TRER

KB AL R 5
Optoelectronic detection
technology and system

32

S TRER

PRWF £ F
Nano Chemical Biology

32

e S TRER

o Fif 8 F
Molecular Oncology

48

e S TRER

EMERHA
Biological Experiment
Technology

48

KEREETRER

£ AT SR
Research Progress in Life
Science

32

KEREETRER

BB A EAGARAEARIEE
Nucleic Acid and
Protein  Research

32

1

KEREETRER

-16 -




Techniques and Principles

AT MR LA

Fod Y L2y T A2 2k
Modern analytical techniques 48 FE | kEMFEIEFKR
BEEYNF B . —
M2 N E I oA, e
Advanced Biochemistry 32 FE | ARBESIRFR
WG & R R A B R A
Laser interaction with 32 2k | kmBYETEYE
biological tissue
TEALG KA R R E A 4 5 RE
; 48 £ | RERFESIR¥R

Inorganic Nano-materials and
Its Biological Application

FAME

: %=
Academic Report
FHAR N
Interim Evaluation ”
#HF 5 A5 LB

Teaching and Innovative
Practice

I




BRI /TS B KT

g: = 1F 808 T 42 FR 1 & 8% RR AL Sk 2 ek Gk w /)
1 A ET 1 B HR2EH R, 2005 L i
. BRI, W, .
2 [ (A 4 P 2 & HBAL, 2002 L W
A, JbR R A, e -
3 [i] 4 ) 3 S At 9003 HE sk
4 EAEG Y A AT, L W35
5 =it Mg an HE sk
" BRI, JERRe N -
6 Brie #, 1987 b 0
- WA, B, LR AR N
! RS #, 2001 b 4 B

NI =g=g = Jﬁl N y:
5 KL S i HREE BT R - B
9 H B 52258 3 i B 7506, WU T H Rt HE i 3
10 {5 BT S0 = e ML, RRE H Ao HE i 5
11 {5 BG4 R 3 TR 2, BT TR % Wiz
12 =R abi= KB, R R, 2016 L W
() fl i fh s 2, AL e N
13 B A5 3 hi WA B W
1| WostEs A Em S EE | T %ﬁf%gﬂ*ﬁ# % i
15 BUE o b LA FVREE, EEHE G HE W5
o KL KR G, KIERT N
16 ETRER® Hiptk, 2007 e 4 B
17 AR s S arenm, JbEREE Ak 2 % =
18 SR FIkA, WEFIMYE K2 L& % =
~ ALL’_LL“‘ N N Ah

19 BACHE AR e v G — L2 B A Lo i

i)

-18-




20 A BRI 1) R HE, WK AL BE 1% B
21 JR 7 BI04 215 a7 G, JbRURE R, 2007 £ 1% B
22 | EPRREAPRIT SRR | R, RAE, BRI, 2019 L& 1 1

Z AR TR R SR . s
23 o N B, 2009 L& bri e
EUWIRES : 8
24 HEAE I B RE R 18 WooA, Bl AL BE 1% T
25 JerR AR IR TRESE, TR R BE i
26 Lty — R SR | Bt 8BRS HRGE, 2001 L 1% B

. . ANRESE, P92 f 3 RHOR S H e R
23 M e 2 : 3
27 ARt WAL, 2003 L 16 3

e 2 e ey ~
28 T B G 2 ) COFFLERNS, MARBE | i i
Ji 23

29 AT 3R, FIEFE, Bk BE i

VT, A, Y AT K A e .

H AL

. . NN FEE, bR TR ft, - e s
31| mmm by | SR R L T i
Symmetry in Physics, Vols. 1 J. P. Elliott and P. G. Dawber, s PR
32 and 2 (London: Macmillan) 1979 ok 1
Basic Notions of Condensed Anderson P W, Menlo Park: . -~
33 Matter Physics Benjamin, 1984 wH 1 %
4 Green’s Functlor-ls in Eleftherios N. Egonomou,edlted o i

Quantum Physics by Spinger
An introduction to Quantum M. Peskin and D. Schroeder,
35 ; Addison-Wesley Publishing L% 1
Field Theory
Company, 1995
g6 | Introduction to High Energy | 1 i poping combridge, 2000 L% FTRE
Physics
37 Particle Detectors Grupen C, 1996 L& 1
gg | Introduction to experimental | ppp\ow RC, 539.12 FER, 1986 L i
particle physics
g9 | Radiation, detectionand | ) 5391074 KNO, 2000 o % it
measurement. 3rd ed
Techniques for nuclear and

40 particle physics experiments. Leo WR, 539.1 LEO, 1994 L& 1

A how-to approach. 2nd rev

-19-




ed

Detectors for particle

Kleinknecht K, 539.1.074

- i
4l radiation. 2nd ed KLE,1998 wH 1 B
42 Radiation, detection and Knoll, 539.1.074 KNO, 2000 % S
measurement. 3rd ed,
Experimental techniques in
43 high-energy nuclear and FERBEL T, 539.12 FER, 1991 L& bri e
particle physics
Calorimetry : energy .
44 measurements in particle Wigmans R, 20?)%)9' 12 WIGM, L& bri e
physics
A5 Semiconductor detector Spicler H, 2005 L i
systems
16 Particle Detection with Drift | Blum & Rolandi, 539.1.074 BLU, o i
Chambers 1993
47 Quantum OptiCS MOSCUHy; ﬁﬁ‘@%ﬁﬁ&}iy :‘:\7:% iiii
2000
Sodikn, Numerical
48 Techniques in Mathew N.O. CRC Press L i B
Electromagnetics
Condensed Matter Field A. Altland and B. Simons, e s
19 Theory Cambridge University Press, 2010 Tk I
Quantum Many-Particle J. W. Negele and H. Orland, . o s
50 Systems Perseus Books, 1998 Ak I
, ) Harold J. Metcalf %%, . -
51 3
Laser Cooling and Trapping Springer-Verlag, New York, 2002 H £
59 Bose—Ein;tein Condensate in ClJ. Pf:thiclfs 4%, Cambridge B i
Dilute Gases University Press, 2008
53 Many-particle phyics Mahan,G.D., Plenum, 1993 L& 1
54 The Fokker-Planck Equation Risken, Hannes, 1996 L% 1
Quantum Field Theory in a A.Zee,PRINCETON e Ve 2
5 Nutshell UNIVERSITY PRESS A £
56 Nonlinear optics (3th-Ed) Robert W. Boyzd(,)(%cademlc Press, L& 1 Bk
57 Subwavelength Optics Yongqi Fu, Bentham Books L& 1
58 Introduction to Biophotonics Paras N. Prasad L& WA
Tissue Optics: Light g . .
59 Scattering Methods and Valerii Viktorovich Tuchin, SPIE g DhisE

Instruments for Medical

2007

-20-



http://www.wiley.com/WileyCDA/WileyTitle/productCd-0471287709.html

Diagnosis

60 Handbook of Optical Valerii Viktorovich Tuchin, L i
Biomedical Diagnostics Society of Photo Optical 2002
Principles of .
61 Surface-Enhanced Raman Eric C. Le Ru anfl Pablo G. L WA
Etchegoin
Spectroscopy
KPR TAR R, T2
Rl N N |
62 Solar Cells: Operating Y= L& WAL
Principles, Technology and
System Applications
ETSNITATND . . o
63 Floxible Solar Cell MRS LT PR =4 L& Wik
Semiconductor Nanomaterials
for Flexible Technologies: Yueane Sun
64 From Photovoltaics and Ugang su £ WA
. John A. Rogers
Electronics to Sensors and
Energy Storage
Flexible Electronics and . - .
65 Optoelectronics A. L. Roy Vellaisamy L WL
s J.D. Jackson, =EHEH ft, . -
66 | AMBAAFECE=R) ackson, FiF AU it L% Wi
SETRR
67 IR Pines AR 7 ol H sk BE W
68 A AT SEET AL Tl R 2 R TE WL
Absorption and Scattering of Bohren C.F. and D.R. Huffman, - A
69 Light by Small Particles John Wiley, New e A%
70 TR B RO HSEHAE LA TV H Ak, 2008 B W
e e Gerd Keiser #, Z=RALEEVF, . .
N Q = —_ /A f‘b’
71 JeEREfE GE=RO Tt AR 2002 B Wik
- N H A, BB ) f e .
2008
73 SR 515 5 A LI B R BE Wik
74 PG A 2L Ath PP b UK S Rk BE Wik
75 AEE B RO BB R EA LN, H o Rt BE prinBE
76 SR TR AR K HEH, M, Bl it BE prin B
WA HE Mi N . . .
77 PR ilia MICI‘O- and Nano Mark J. Jackson, F}2%H kit LT i1
manufacturing
78 (e B ESI VA e, EAR, BlE BE prinBE
N L, ERE, ETlk - s
0| misietb o | R TR SRR i
. B ALHT AT TKOCEN . BEA - s
80 IhEEM B S8 _ | N %
ChREM KT8 P e BE i

-21-



http://www.google.com.hk/search?tbo=p&tbm=bks&q=inauthor:%22A.+L.+Roy+Vellaisamy%22

81 ThREA L S N H gkIgEAe, MU T H Rk L& ik
IHEER BIME LS - e, H]4 5 . . . .
g | PIEMERGE PR WIS T bk, i, permammn | it
83 Organic photovoltaics C. Brabel, V. ]%z?ll;(}),nov, UScherf, LE i1
s, HIEEE, BKH, B, o .
81 LB R RS, A R 3 i
HLAL 2B ) R A R R . , e "
85 . 2Tl - L ik
589 R o Tolk itihid
REVR AR N A 4
86 | BYTEEMM. APHAE E M A THHR At L& ik
ZEHh
87 Jie A 5 5 T 4k 2 TR, EWREE, fE Tl R L& iR
88 TR B s TTEEAS, Bl H A L& iR
89 HLA R B F 2 30 BhaE Rk L& ik
90 A REEE R AT 5 N SN AR T ok L& ik
91 TP 5 A M4 Py Tk pR At L& iR
99 Physics of Ferroelect-ric: A | Karin M. Rabe; Cha-rles H. Ahn; 2 Wi
Modern Perspective Jean-Marc Triscone
93 BRI g =EECE AR L DA
94 NATURE NATURE AT e
95 NAT PHOTONICS NATURE AT e
96 NAT PHYS NATURE AT e
97 NAT Materials NATURE AT i
98 NAT COMMUN NATURE AT i
LIGHT-SCIENCE & [ P,
99 APPLICATIONS NATURE AT % 15
100 SCIENCE SCIENCE AT e
101 SCIENCE ADVANCES SCIENCE HAF] brigb A
102 REV MOD PHYS APS AT i
103 PHYS REV LETT APS AT e
PHYSICAL REVIEW HE T -
104 SERIES APS HAF % B
105 APPL PHYS LETT AIP HAF 915
106 CHINESE PHYS LETT 0P AT puRE
107 NEW J PHYS IOP AT e
108 REP PROG PHYS I(0)% AT e

-22-



http://www.amazon.cn/s?ie=UTF8&field-author=%E8%80%BF%E8%8E%89&search-alias=books
http://www.amazon.cn/s?ie=UTF8&field-author=%E5%BC%A0%E7%91%9E%E6%99%BA&search-alias=books

109 Astrophysical Journal IOP BT 1
110 OPTICA OSA T ik 15
111 PHOTONIC RESEARCH OSA BT 1 B
112 OPT EXPRESS OSA 7 ik 5%
113 OPT LETT OSA T ik 15
114 CHINESE OPT LETT OSA 7 ik 5%
115 OPT LASER TECHNOL ELSEVIER AT i B
116 PHYS REP ELSEVIER T ik 15
117 Materials Today ELSEVIER T i
118 Journal of Rare Earths ELSEVIER 1) SiAE S
119 Bioactive Materials ELSEVIER 1) BiAES
120 Nano Materials Science ELSEVIER AT L
Spectrochimica Acta Part A:
121 | Molecular and Biomolecular ELSEVIER AT % 15
Spectroscopy
122 Electronics Letters IET HAF 915
123 IEEE Photonics Technology IEEE ) e
Letters
124 IEEE Photonics Journal IEEE 1) ik 15
125 IEEE Journal of Lightwave IEEE 1) i
Technology
IEEE Journal of Selected
126 Topics in Quantum IEEE 17 1 132
Electronics
197 IEEE Journal of_ Quantum IEEE ] i
Electronics
128 Nano Letters ACS AT % 152
129 ACS Nano ACS 1) ik 15
130 ACS PHOTONICS ACS 7 ik 15
131 Journal of the Amerlcan ACS T i
Chemical Society
132 Annual Rev1evy of Physical ACS 1 ik
Chemistry
133 ACS Central Science ACS HAF Tk
The Journal of Physical HAT Ve
134 Chemistry Letters ACS T I 132
135 Advanced Materials WILEY HAF 915
136 Advanced F}mctlonal WILEY T i
Materials
137 Advanced Optical Materials WILEY BT 1

-23-



https://www.letpub.com.cn/index.php?journalid=10861&page=journalapp&view=detail

138 InfoMat WILEY LURG 1
139 Advanced Healthcare WILEY 1T i
Materials

140 | SCIENCE CHINA Materials SPRINGER LR SAE A
141 eLight SPRINGER T i

Advanced Composites and | S
142 Hybrid Materials SPRINGER LURG SRR
143 | Journal of Nanobiotechnology SPRINGER BT i1
144 | Astronomy & Astrophysics EDP T by, e
145 Advances in Optics and SCOPUS 1 ik

Photonics

-24 -



https://www.letpub.com.cn/index.php?journalid=8730&page=journalapp&view=detail
https://www.letpub.com.cn/index.php?journalid=8730&page=journalapp&view=detail

(EXEESEARMTE) RIZERHEF AN

PRFE 44 AR WY EES ARG WSS 180120002
et . WA -
R TTA iR 4e WL P W R
EEATilINS A VR4, KA

BRFE ) 2R AR Edin) 16 2Ey 1
st g LR R | AT | S238 T | SIS SR | B3R | Hih
i 3 fic g g 0 0 0 0 0

WRARENL. A H I RESR . Rl GRENTERAE B B E PRt oz A5 20

AVREEI AT LA B AT B, BAERI A EE R AR RGN A BT 2R
M, AR ATFHE R ARNRERIE, WA e S S MBS A HE % . A ERFEEOR
AT RERIR R N, FE ARSI R A B AR IR DL S SRR SR AT i, TR
FEARH A ARG . AR BUT I, W GBI 3 AR R AT V28 IR e AR SR R
FEMIRAAE R, E I A EARNE A AR AN AT AT B2 A IR A AR . A E B e Ry
I, ARREW KBS R Wik 5, UAEEPRAR S EHICIRB I, IF
HAEH T # o 4ES %4,

PEEWNE B E GEERS T KFERD
L. BUFEA: T ARHIR R AR ER (1 1)
L L AT ARFFER L. BHIFIE X
L. 2. BHIF 7RIS A
1. 3. A 505t
L. 4. B A i R 1R RF
2. MR ER: BEE SRR TIE (2 %))
2. 1. SCHRI Y
2. 2. ' FA e
2. 3. R RN ITIE
2. 4. SCHRAH DG PE AT A S5 14 1 PEAG
2. 5. CHREBE
3. WAL 5] BRI S (2 ZEW)
3. L IBSCIR A
3. 2. WML
3. 3. L
3.4 IR S
3. 5. bR PE R 4
4. FARIRE: F MR 7 (2 ZEW)
4.1, FARSWE A

4. 2. LJIT Fr HiAE

4. 3. BRI
4. 4. L BRIR I H 1T
5. WXEE (—) : ZFIJHERBIRE RFEA T2 (3 ZM))

-25-




RSB E R

WK FRIE: TOC

LW RS RIL: FR

WIS RIE: ERLE R

WIS RIL: 51F
WIS RIE: SIS R AT
WIS RIE: IS (GRS

WK RS R U, AL (R EE R
WXEE (D)« SRS 1T S (1 %20
6. 1. FAEFIE LI BT

6. 2. 51 5l 3eHs =X

6. 3. PFERM . FREFTT. BT HEH

6. 4. FECHAEIH W in] 7

6. 5. Bt o S5

WXEE (=)« W ERAMEIT (1 221D
7. 1. BehminAE

7. 2. WICVEH BIARHE

7. 3. [B] )8 e AL

WXEE (JU) : %3 LaTex HER T E (2 21D
8. 1. LaTex M4

8.2. LaTex MImfic B iz

8. 3. BELAR (1)1 FH

8. 4. F# 5 H AR

8.5. RAIEHIE H

8.6. 5| H

SRIG: TR ARG AR A, AR S I 2R TE (2 20
9. 1. 2 AR ) AN &

9. 2. WX EHEF I EAMIE

9. 3. [AAT VP I 2 ARG

9. 4. P25 AHRK

9. 5. H WA ARAIAT N

I I
CO N O Ol v W N =

FROTA B BPARERI, WS 1R, WICRE, REILIR 1K

MEZYFX O Sl BARER  OHABRIF AR

R o ) 2B (R %/ 0. AR, IR . O
L RECATE, BT TEAR, BHEUURIE, 2009
PR 0. USRS, EANE ARG S (R, FAEURAE, 2015

3. Science Research Writing: A Guide for Non-Native Speakers of]

English, Glasman-Deal Hilary, Imperial College Press, 2010

-26-



(EXEESFEARATE) RIZEAHEFE AN

R 42 R B M ARG R 170220008
> IZI,F‘EE
AR A WG %ﬁz;ﬁ* e R 5 T AR
e RIS B %
TRREZE 2Pl LA =i 16 2L 1
pim g ot gy | SOTURE |G | S | SIS | S| BT | e
Wi&ﬁ@a 10 §) 0 0 0 0 0

® IRFEEN
AR — 1 TIUL B AR B TRAE, BRSO AE RS, RS2 RS B,
RS REST RHAEBIESE, SRR CEARKT . T BRI A B R R AR A R, A
PRAR L DU ERAE H b
1L BEHE: BB RPN SR N AR R G, R A0 5 v 8 R
FW, FEBHAIERAE ., BER A mIER SRR, IR AR RR
M, BSLAARE ROR, TR ST R G BEIE AR
2. AURHES: AL H AR ERERA RSN, SIEREARZORMEARR TS, #iE
FHA RS A A BORMBEAWEN s b B AR RE AR AT I EERE 1 8 B 3 9 3
Tl T A A a5 A HT i T R RN A NI S J7 30, BRI R O e B %
Wb BRI R IR 5 10T
3. R HbR: BiRAERIRRERTR, 2hlkd: (DB R8N S E R
RABEARGIER TS, HFRBEARSCINSIERE )1 il 2 S Rl S s B fchm L
RERURRITIE S B, JiFr o M DR g iRl R BE 775 (3)IE I B SCH 1A
B ORI 2 AAZR R, BIIRGTREASIRIEE ST (43I 2 #r A k-7 A
FRII G TR SRR AR, FIRYIE R e
4. FRBTHbS: MOLEARWEROR, SREINE . T RIERL A I EARHE ORI KT
T B VI SRVE 2 B BTV 2 e ) R ST 15
® U HIMAER
1. CEER: AR, BT A AR IR R IORR SR ol SL 2 RS R,
RS TREST AR AR AR BB, R ERER AR SN SR TEMAEE AR RE, 52
AR SR G KT, ERBEAR SN BRSNS, FREARNRAR UK
RIS,
2. HUAEDR: PERERCBEARGET %, PEEARTENR A HIEENTE,
SRR SRR R R 2D BRI AT
® U
WAL, AER AR WAE AR, TS R A BIETE, IRmRILREN
ARHE RS SRR

HOEEWR Kot GEENIS & KA

REFEHE N AL 7 ¥, 16 20F, BARZH T .
Bk FARMESRISE (2 28D

-27-




& RV EEARA

& BIEERSUR ARG S EARA

& [T VR A S AR R AT AR AN v

& R A AT ZEAH

& BlAASEE R H P

& HVEREREL, Bk AR A
BEEEREH S EEA (1 220

1o BFERE PRI T TR

2. FHEERMII=ZAER

3. BREFRLFRE A, SREmT

= AT S iR (3 8D

SCHRZE AL 5 B 1

SCI 1] 55 iz 0 1)

SN K75 SCT #3143 X

RGO R

SCHRAH SRR AT SE MDA
SCHRE

VU ﬂ%miggﬁﬂﬁ(3%ﬁ)

BFERSCH R M B R

BHFR ST 73 2 Sk =

PESRN . FR8FF5 . BT HEH

g AETE B

g1 E 51 kg

. P &SR

Fhvk: BIEERSCEERT (3 FED

REE BSOS i

BEER S

BFER S 2

BHEER LG E

BB TR IESC

B8 LM 45 e

S EVeL)

R S EIE = BTN

%ﬁﬁ:ﬂ%mIW%%E%(3%ﬁ)

B8 SCH AR LR

PR BA T R 4 1

R AE % 5 1B A e

=R e WIS a5

RSO LE B SSA X TE A

SCAS R %%

FLvk %ﬁﬁi%xﬁ(l%ﬁ)

I kR R ARG

2. EERER I EEA R

ik

O\ A W N ==
s s s P P

OO ~N N DN B W= AN D B W=
P J s s s P P s s s P P

O\ W A W N ==
s s s P P

T | BT 3 H A SR R AR N L

—. PEAEE 30%, HE




AP RIS I IR, . HERAIRE S 5 5 20%, BREAET
RS, = WRZRIL T 50%, FEEAN2ERIE CEEME
AT RO AR A AR S, RS IR AR IR A 2 AR RV =R

M A% O cliRiEsER O HAbATFHRER

O e A B i T80/ 228 RO A RO
(¥ ARRICEE, AR, RS, 2019 5 —hR.
RIFARR XSRS EEREG, Tl PEANRKERRAE, 2017 F£5—
BEAH 2

[B1FEEEAR S LS E 3, AL, AR T R iR, 2018 58—
[41Z e KR8 CE e, PUF LA R 2, e At , 2015 G55 —Ai.

-29-



http://ss.zhizhen.com/detail_38502727e7500f2602cbe0de0a092c2d0adaa7c1d1a9b8701921b0a3ea25510134114c969f2eae5c8f5b06c49fe3a0bbf055c9b19084bf71cc0bce06eed10ad2d3c4662e29a2bf4937f9c1baf661fd5f?
http://ss.zhizhen.com/detail_38502727e7500f26acaba93c7670206b79ff7858948f0b3a1921b0a3ea25510134114c969f2eae5cdc953cf652943fae7ab5b58846b632c6ff3aa0fc85afb8c59cdbca497da400475f01ef229b275e5e?&apistrclassfy=0_8_4

(EXEESEARATE) RIZERHFAH
b's

PR 44 R WX EES ARG Y= 290220012
B e WERAGA | B BT
REAR A B i Py
e RIS WA, BN, B, Akm, TH, REE, BREY
BEFEZE SRR R 2t 16 = 1
N i A
I Ay e 16 0 0 0 0 0 0
AR ENL . U H BB SR Zer iz GE AR BB [ bR e 2= /5 20
RIEENL
ARARFE S T T\ 70 A 55 57 1) D B IR R AR .
B H R RESR.

AREEI H 12 B 0 SO AT e B CAE 2 WIS VR 1 A ARV AR
WHESCE RN — Rl B 7R 25 BRIV JE i 1 33 M L 75 BHIHE ST fE
NHCHRIEIR S F R B4 .

R

Ao AR T A SR FE T, SR TR AR I A AR BLR R 2 F ST AT
WX HRMEAT L, IFREIRAER BRI S ERE

AR EESERIe I E RS, @0 ZREZ R 502 R
Faf, RS B B R R R

BFWNE LR GBI F T R 2D
F—of: TARIMTESRIECE (2 Z0)
1 FREE 5 AR A v
-2 BRSO ARG 5 AR A g
-3 [AATVRER H 1 25 A RS AN 2 AR AN iy
A EERAN A A R
.5 BFEAG T K H R
6 MTERIEACTR, B bR AR A
8 FARMAT SR (2 FED)
2.1 SCHREA 58 H B
2.2 SCT FATI 5 o e % 0 T
2.3 S K75 SCT #iF] 40 IX
2.4 RGHEAGR Tk
2.5 SCHRAH S PE RN B SR VR4
2.6 CHRE R
5= WO A m AR ST T (2 2ERDD
3.1 W
3.2 WL
3.3 ZIRW

— e e e e

-30-



3.4 R
3.5 R A
FEUHE: BHEAIRSCEERTT (3 20
1 RPERR SRS R
.2 BFER SR bR
.3 RFEER S
A BRI B S
5 RBFER TR IE S
.6 BRI
T BRSO U
.8 BHAIB S Z25 ik
FHIF: BB BRSEE (3 FE)
5.1 BlEe R AL
5.2 BRI TIE R Ry
5.3 HAmie s 5 E AR
5.4 FIEFHELS®XEN
5.5 WAL G RNIEFE
5.6 CATHRH P
FNUE BRI 2 B S HR (2 2ER)
6. 1 Endnote Rk
6.2 Latex/office HEWR
6.3 Origin %
FLh: EARWME SR (2 FH)
7.1 FAREWE A
7.2 LJ0T A
7.3 Bt E
7.4 FELBRA BT
7.5 BER RIS B AR

> B R s

R RGURIE BN . PR RGTAEIR g e, B ENE S
20%, “FIFEGh 20%, IR RS 60% .

MA%H Y O CHBRWERZRT O HARS R
I ex) CEVEIE M AFR EE/ T BBCRAL. HAREFED . RO

%7

L PR ARIEME S22 ARVE R B 4, (FAARIEME S 2R MVE)
P H (=R , PIR2AH ckE, 2017,
2. L. R, (CERBSCEAE) , IR RFEEMA, 2018.

-31-



(SFEFNHEFE) RIEGPHFAN

VR 4 R MAERT /1% VR S 180220005
. WA TTA .
BT F i NN 225
M TTA i sy W 2
e RIS Sed e, XSHH Y
HRAEZE A SERLERE R =4 48 2L 3
PR R LR | AT | S2I AT | BT | ST | B E S HoAh
IR 42 2 0 2 0 2 0
PR EAN :

AURFEER Y BERSYE . K7 57 Y By B — JUE R B R AR,

I S AR R N T E N A 50, AR I SE N B AR, A SA AR Bl R e
RSB RIS SO EA RT3 B BoRMES, vt — P Il G 5
€ B IR .

HEHR:

LA RGEMRAME) E IR R T 7 AR

2EFEMET BRI, VR THIR. SEEIR SRR B0 RS R IR R
FEEIS AL, RO R AR AT 4 A

3. B T ARG EMIRE YR AR SN, TR T IR TR U .

HFEER:

PEET AW FUNE LB, B4R R R R AN, AT PR T R AR B 2% 1R A A B
B Nt 8 R AR 34 W i B R LA

HEE R

LRSS R T A EE 27 T THI ORI 78 B4 58 MR S B JE ), (RIS 15 7R AR MR AR R RS, THA
[ PR AL, WO S AR NR . BUE B AR RTE) ) .

WA ST Gl A 551 S )
1. BT IR SR (8 TR

1.1 HiEZSHR

1.2 &RE. ERAGEMERR

1.3 R EAE e 5 T R EIEs) I

1.4 faigR¥

1.5 W& A A E R R

1.6 AHTAHN L4

1.7 #1285 Fl Green PR%L

2. ETHUNEIL (4RI
1.1 Lippmann-Schwinger J7 £
1.2 Dyson J7#%
1.3 LSRR S JFE

-32-




L BT A S R (7 PR

1.1 A& UM S E AT

1.2 BN AZIERH# A . Clebsch-Gordan F %
1.3 X HR A <y fE

1.4 2% [8) SR 7K

1.5 I [a) S 3800 AR

. BT RIAEAL (6 TR

1.1 AR ARG AR

1.2 Aharonor-Bohm R K2 H 2 S
1.3 #a#iifl5 Berry AHEE T
1.4 B FMA & T2 g8

. TR TP RERE (7 )
1.1 Landan R8ZK A f] 3

1.2 =¥ Hall 3%

1.3 Hall 2 5K

. BT 2RSS LN (10 BRI
1.1 ke

1.2 ZIRE A S [RGB

1.3 P ta-52 R B H e R

1.4 WA MRS

1.5 31 BCS #ig

. AERHRPEET 1% (6 TR
1.1 Klein-Gordon J5 12

1.2 Dirac J5F2 J FL V- THI 8 fift
1.3 Klein £ AT

i
KT | LIRS PR RS, 15 40%;
2 WK A ST 5 H 60%.

M B O Gl EwER O A AT R

BN | GREIMEREM AR, 3/ E%5 . BRI, BB YO

LRJe, R, (EEETF %), EERFHRAE (2005)
ZZHHE |20 ik, (EERTHEY (B, CF) , BREEHEAE (2008)
MRS, (BETFH¥) B

-33-




(SFEFNHEFE) RIEGPHF AN

UREE A4 K SR T ¥ WA 472025043
W i VG A e | ETm
A BB e SN 7D i K
HREEZ SRR S 48 =20 3
P2 PR | AW | SEER T |2 B4E T | SCHUARE | B | Hih
DR E 16 2 0 0 0 0 0

CREEALY ARFE R T V) B 5 W BEAG Ll FU A 22 R RER, AR AR R 1 /22 2L
EREAT R GURM, DA Dirac fF SR RN TL, HAUHRERIEIAD . SR SXARE. #S
FEFEFE N BT, NESE TSR KTV EARAER Y KA S R B PR AR B Al

[(FE BB RER] 48 Dirac fF 9 RS =M SRR, BRI IO B G
HIEWE TR F42 A s BAARS Wigner-Eckart 5B N T ERE 55 2R C.
Py T XS FRYEERL T WP B S RRIZ I (Fermi SN AL PEAZ AR 55 rE R AT
R IR AR SRR (Born A, 72k, S HERE. JLIREBUN) » TH IRE T
HEAHEL

[EERRR A LR AR T 1AW R 71 6 8, B A 5C T ) BF 98 SCHR D
k0 WHRMIE AR B8 I St (1 BAR AL A

CRERH] 46 T, Tl E% P EBE SR EGURI TTik, B A it 5
X T RGO PRIESE AR, B 7R RSB A R

[EFETTR] YA Sakurai. Shankar S5EFR LR LEM NS, AR ERER M E @7
MV, B AT ATE, ARG S .

-34-




F—8 BTHERBEAMER (6%
1. Hilbert #[A]5 Dirac f%5; HAFES AT &E
2. RPHGERAM; MERRESHERR
3. AWERR; HEEMSREAS

F£-® BFINESBRERS (8 %)
1. WREAAESTS =Ff% 5 (Schrodinger. Heisenberg. fHEHAEHZ )
2. WIRTIAREWE OR4&/BRER) 3 MTE
3. Feynman B4R L3R T RIS 0 RoR

F=8 ME BFM)
1. AEhERE; PuafshESEigml; BiES Pauli #FF; SU2) - SO0(3) [AZs
2. fAshEE S Clebsch-Gordan &%1; Wigner—Eckart & A& H N

FE MR (6 2R
1. BRI S S E &
2. BEONERME: T (P . AR (T) 5 CPT &3

BRE AT B (6 FRD)
L EAMPLE: FERIFSRIFHE: SR T Rmai
2. HIPLE: BRIEMER; Fermi BN 5% %

FEANE BEE® (8 %R
1. HUN B 5 BUNIRIE: Lippmann—-Schwinger J5#%; Born ITfil
2. MWRITESMB N e (KgEU 58U KE
3. SHIEE X IEM; Breit-Wigner L3R

FLE EFRRTE5IRETL (6 2%R)
L &R SE T R/ RS FRA; Slater 47515
2. Fock ZE[Al; AT 5 IR T E/BEKER: 2 ARBETER —XE T
3. BEARHBYIE CRir-2XE&. X1 BRE %

A
R (1L PR PR E BT AR S AR G, S EE 40%;
2. FIARZ W kgt b e 60%.

O B9 O CHRREREM M HALAIFH R ER

1Eﬂﬂ$i7ﬁ J.J. Sakurai and J. Napolitano, Modern Quantum Mechanics (2rd ed.),
Cambridge University Press, 2020, 52ERRR, tHSEEBHEICE RAF

1. R. Shankar, Principles of Quantum Mechanics (2nd ed.), Springer,
1994

2. BiEE, (ETh¥) GELRO & 1. & 11, BEAmiat, 2013

3. Bl T, (BTSSR SHNT) OB R

2% H

-35-



(ETFtE) RIEFEMBF KN

WRFE AR BTG Y 1802b0045
. \ IRFE T A .
205 4 1 WL TR DL 2
WA TTA 98 I B e A Wy PR 2R
eI &Rl NS An BT

BEEES] 22 R 2t |48 | 24y 3

73
BT | B U | HA | SR | SRS | SR ET | B | Hift

S A
DE S 48 0 0 0 0 0 0

RN #or H R LR BUa e GREBIREE B ECS B bt ooz Ay 20
AR B R R OB S MBLR, B VR AR T R E B SN AR
TUHR, T ARAS AR [ A R o BB A

FEENA Lot GREMAET LD
1. 258 (4 %0

L1 76 R I S R Ay

1.2 7 1A 2k Ai

2. M S EFRIMEAER (8 %R
2.1 MRS R A AR — g
2.2 TRERE AR

2.3 ZRe R A

2.4 FTHES 02 A N

3. g E T (45D
3.1 Wl E A B
3.2 R AT ET IR
3.3 FR4iEHI A R AR

4, BETHHEMSE TFRMHEEER 4%
4.1 ZImAHEE

42 HRAERUT Ww BB

4.3 FERCHITH AT I E T i

5. SN BB PR SR THE (8 2R
5.1 ARZRVEA EARE I 22 S B g
5.2 ARLRVEA EAR I BT Ee
5.3 JEHKAEARZE A 5T b 1 4

-36-




6. HRETMIHTHIPRE (8 221
6.1 FEAH MG T

6.2 AR R R AU I AR T

6.3 Ara ot gt ot

7 RETFHHERROCE R (8 2E)
7.1 ZRERE T ISR OB

7.2 R FERAGS G LR
73 ZITidRE

8. WEETHBIE (4 %0

F12T7 30 PERAEAE P

O B4 O CHREBEMEN M HAh AT R

5 %M GEEHME M 2 EE/E9 . HRRAL . HARED . RO
(ETHE) , KBy, Bl (20160

Lo AR, (EToes) » BEsdiiet (20160

2, EH4EE, (ERESR) , Btk (2009

3. M.O.Scully, {Quantum optics) 5t 45 H ikt (2000

4. RIFEIER IR, (BT RiR) R (2019)

2% H

-37-




(ETFE) RIEFEMAEF KN

RIE A =Rl RS 1702b0009

i Dﬁil—'i Y N2, 7
WA A B %;;;ﬂj}\ YRR S TR
2 PR, REE, Taks
PR 2Bl R R =40 48 2ROy 3

sy | SRR G| Sein s i | SRR | SRR BT | Mt

ST 48 0 0 0 0 0 0

WRRENL HUEH IR ESR, HEARAL

FEA AR T BT E R RN E IR 7 AR 7oA, o] AR IR 05 1 M 7k
i,

WA ZRIER 5], AR E TOUER R RIR, W w] B AL SR, IFT
PAIT JE& AR SR 78 LA

AR UK i A — S B O A T FUU ) [ AN B, BRI E S I

N R

¥ 1E,  ETJIEHEA: 6

Fo®m, WA SETHALE-: 6 #h

FIWE. HHHYERNFETRR: 2 S0

F4F,  HUEGNETSRHENRTEERETIER: 8 Fh)
Fo5®E., HESHMETESEMATERZPMERR: 3 0
Fe6®.  HESAMAETME: 3 R

FTE. BETHMSETHHALE-: 6 %n

F8E.,  FEHNIBMTHEFHEIR: 8 %W

FOR, EPLFRRTEHNYIERS: 6 %H

B Yy R b 70%, TS 30%.

O A% 8 Ol AERER O HAATF AR

HEM R, womvl, APRIAGE, 20154, B
B2 A Scully M.O. and Zubairy M.S., Quantum Optics (Cambridge: Cambridge

University Press, 1997)

-38-




(FEeEZF) RIEREABFE AN

PRFE 44 F |32 et PR 5 18020084
T e i e WA T A .
HEE R TTA FNTF 15 By LY P

A== B\ FNTT L RIS BREEL. GKEHE. JE B
BRFEZE SRR R Edin) 48 2Ey 3

s | eI AR | LR T | B HR S | Sbiaeh ) B3] | Hpb

H, Hhr L\
RE ST 34 6 0 4 0 2 2

WRARENL. HUEH I RESR . R GRENTERAE B B E PR oz A5 20

O

WRREENL: ARt R B S — R R AR O IRIEZ —, BT R Ll
SRR, T RIS f 7 A T BORRE A2 W EE R .

HEBH: W ZREN S, AR E IR AR AN A YU S B R R B T i, S
BHEBAETRERIN SR, B ARRRA . BRE AR 2 BB A 4R —pr A
=B SRR E I R BB, T AR A B R AE O R 7 A T A 1
LR BT O, DLRHAERN A0S ol A=A 8 AR i S, STt 2 A R R
FKEERFA R (0 DR AN dp B SN B 2T AR o R AL SRR T
3o RO S A B M LA A O AU [ PN AR TS T FCSCHRIRE /0, 3R m s A AR AR,
I AR e I LY

FFER: RGEEFELMDCERIEREIG, ARG IR, i S R A
WP . FBERAE AR LA B AR R R S T R B . AL LR H S, B4R IR
PR BURA G B 200, ZRIRG MBS BTN = AR RN 6 T /R
R =B, TUBHRIL Je M A0 A AXOE TR AR M2 0N T
ARERME VG 10 7 SEATA O FORAERHERT 7T . Tk HE SRR, AN
FOL HL T HOL AUk A 5 € Bt

HEARRR: R HC R G B 4R e A 1 AL ) A 1) PR B A
LG RRUHE. SKWoR . HABHT . ARG 2 FE S MECETBL EREIMAERS, B
REFAEE S, B A B B RE ST, SR VAR A IR iR R ) fE
715 WREEECA SRRV AT, HRIRARA &, BRBBUTR (PEBOE. R E
Sy BEAASIAERZAE D BRBA B A BN LRSI, 5l S84 TR T
b AR SR R SR, s S A R E 5 AR SR, R T SR A R R B SRR
Ao VREL FAE R R AR A S B R AR BOE AN HL7 U FE] Y 1 10 5 FE& 5 R RIT A
R WML AEBAT AT SCUARE (ZERIT 5 FF I SCCIRAMIR 10 78D SElEriR 1 3N
UARRICAR, s A E BT, WL 2EREIR.

HEENE R GREVIS T L)

1.

@i (2 %8P
L1 &ue SARE Mt e
1. 2 RE a2 BT FURE

-39-




AR a5 Rl (6 )

2. 1 AELe Rt 2 (152 X

2. 2 L AR AL R W AR IR T 15 A
2.3 ARLRMEM A Z B P

o CEAEARERYEN P AR R IR A TR (10 22
3.1 FRERMEN R R e i 2
3.2 ARLRPEM AR EE RN

3.3 RPN R AW TR

. BRI N. (15 R
4.1 HOB RN - EE R

4.2 ZUGEBErE A

4.3 FHAE DEHC AT HE A AL VT BL

4.4 Z PR ZEAE AR
4.5 HZEIRGHHK

. =W AR (15 2R
5.1 Tl RATE AR

5.2 Z IR RN

5. 3 WUk S ATAN S 22 AR A S E

5. 4 Tk

5.5 2P = A2 A LK BUE

\ STEVEVE (BN . Ml NI 6 AR BRI ) AR ZR &V (i
HHHR [
BB + IR )

O A% O CHREREM 8 HAAIFHRER
i 1 2kt CEEUIEHER AR 1EE/ 9 WAL RS RO
CIRgette JREANHAD , i, R#EsClE R R, 2015

(e motz— S E) , &b, EHERXFZHRM, 2001
(ARt E) , ANFESE, PO TRHR S AR AL, 2003
(ARG RRAE) , phontEs, WA, Ryttt 1987
HH4H Rotase) , xImise, #otAE, BAEkc, 2011
CIEZete2s) , 2K, B TR Hhickt, 2009
CHELMEGFWEE)  mHaZ, dbat R ke, 2007

Nonlinear optics(3th-Ed), Robert W. Boyd, Academic Press, 2008

-40-



(FEZEZE) RIEREABFE AN

e 47k S R B 170240005
B 5 ‘ "
R A 15 e | RS TR
S HHID B Wi, Bikd
PRI SRR =4 48 0y 3
bt | ST | AL | SN | SR S| B | S
DR g 24 24 0 0 0 0 0

WRRENL HUEH IR ESR, HEARAL

SEAL: ARGV T A 1 22 B R

B EEARIE S, TR E R ARG A SRR AR, AT BONUR] [ 152 AH 5 & k. 3C
Bk, FIOFJEARZE G A R R AR AR AR S E 7 A

BoR: AR RBEZATBOAGIER (EDE) (B3 &R

HOERA: AR RGREARNR, HFRA NS, IRAAHET 2 E A R

EC ANy et
F1E, 515 55 (8 %R

52 B MRS A (4 228
B3 E. B ETRE (8 FEHD)
B4 5 BN EGEE (8 2HD)
%5 F. BT R (8 KD

%6 T, ARRMEREET (2 2R

87 B, AR ST (4 R
58 B, kIR E LT AL (6 2R

1% 77\ WIR SR 60%, PR et 40% (58 10%, PR 118 30%)

- O B X E]E%W%Q%ﬂﬁ M A A I H A
C(FEZRMENED) , 2K, MRRIE TR A, 2009, 25 iR
(AEZR M a2, AIEE, &, FdFRERER R, 2012, B

sHpg | e ‘ L s
CIEZMEer-FE St ) , fetbif, TR0, 5B REHMH, 2001,
F—h.

-41-




(EL&MEE) RIEEABFEXRH

BRFE 44 K JELR P RIS 5 2302b0012
g WM . . .
WM TTA FIE§ 7 B FeH R TR ARG
S e Ari|INE A HIE§

BRAEE ERMER R 221} 48 =20 3
2R LR | AW | SEIR 0T | SRR T | SR | B2 | Hih
i %503 ic

26 4 14 2 0 2 0

WA ENL . A H IR ESR . #OEd GRENTERAE B B E PRt o 2 A5 20

R R AR BB TR —. @ AR, R R G AR IR
FHZORIR, EE AR S R AR h 2 H B B 5 R AL A IR, BEIE
MR R SUOEE . SO TR0 TR, SRE e ST AR M AR
B2 S507 BR AR AE L RE ST, WAL FSAAESR B RHA Y, B R R A AT Ll se ik
S5 A ZX I BN 75K, A e 2 5. R E . RERNE S,

Her

P E N

AN

cr

SSa

WALzl G 315 S )

v R AR R . RIEAIRIA], TR
v IR ARLAERR AL ——ARZR MEAR AL AR, TERRY
VR E S R — R, TURI
VGRS R — =, TURI

v T R A TEIR AN, TURIY
LRI I ——2 TR, TR
RLR NG ARV AN, 6 PRI

48 2

H1% 075

i WFEVEL & 20%, PPT JB/n SRRV & 30%, HARHE W A 50%.

M A% O Sl AERBR O HAATF R

EHEM | GERDIERI S 40 (E%/ % WAL, WAEG . B0
sy |1 CERIOEE) RIS, P9% TR

2. (ARgeMust) , K, MRIE DR R .

-42 -




(FZRIE) BHFEAH

RELZ R 7R R B RS 230220008
W £
TN R %;;i’%}jj\ YRR S TR
2 —
PR SRR R =40 48 4y 3

sy | SRR G| Sein s i | SRR | SRR BT | Mt

2oy e 26 4 14 2 0 2 0

AR, #UEH I EDR . HUEpa GEEVIIRIE B BUS E b s 27520

W ATTRIER 2], SRR RS ER: R SRR, B-J)-FRE, ARk
AVER, B PRk A RS AR RS, RSB, SNSRI, ARk
P 7 S B A DA% T A o 7 9 A il 4 AR P S5 75 2 T R A AR O B RTR .
LUJE B0 78 27 AH S UR BRI TN S8 4T 71 244

W A EHEEN A, BRE A SL TR SRS, B TR, BT HEAAOR R TR, W
FAMBRFROE, MEERT, WO RIEE KBS R RE S,

HEEWE Ker e GEENIS & KA

WREAR

— BA SRR RS E:

L AR, RS BIIR: TR AR R I S, DR 248 5% AN AT ) L 28481
2. BRI B BIRSD . RSN SRIAIRE): FARBIEANMEIBE, REVEHE T A A Hik
2. BLBHRAD. SR IREN IREN 7 RE SR AH B 7 REEAT SR AF s R B =R R BIRE T I
RBNRER, EIRIRSN ARG A MR DL RARS) RS0 A SR A BEEIRIL S . 9230
PR PR Y SO AE TRESEPR BRI, el e B A 8 AR

3. SEMIRBN: BEMRGLMIREN, EILRMIRSIIRE, JFRMEEIRSN T RE I — U, BARIZ B
PRBN 0 — RO —— 5L IR B0 ) S A O BELA Ak P P B S

4. BEHIOIRSD: TR SIABRSD, B HEIREN TR KA

5. BESHRIIRSN: BARRRIIREN 0 — R, SRR IRSN TR IR TR RSN ) —
AR T R eI RS2 AR, SRAR T SRR B 5 R, AR ok B fR] R 10 75 2 ] L

(10 226D
=, B--FRK
1. HEREEAMES . ERNARG . PR RS EIRE 1% RGERF % R 505 A& 1A
AZ AL, FEREHs 127 R BRI TUAS PR R 7 2 R 8 1 LA B4 5 0 7 £ el 4 o ) e 22 B R A 2
bt
2. H-F-FE LR NI HZ: 1% RS IR, GRS X I BLPLAL S SR RS L
LI B SR, BRI RM %R, EFEAE AL,

(4 220D
=, FRKERMER
L A BARREA PR AE RO BRA . BUSIRE . U A M ) B

-43 -




BT PEARGRAR A L B = A ST R

2. P BFEAMER . i RERE IR LTI B R RIL R, IR RE AN
JEHIR A, BT A TR S A B E LT S RERHE S/ NIRIE A AR SR O e s U e, PR
fEFRES L. FREIE L FoR. DR, RGO .

3. FRMISATS HhE. BUN: TREAEAEGTAE, BT I S BRI RS A
JEBAN =3 Z R AE I RE R 2R 1 T I IAE S BUZ B A0 SO AL

4. RSOV PRI T RRRE A AR DR BT

(8 “£H)
DU B AR S P B R A
L FEBAEE PSR PR AL . B A RS ARKE . RAEmE .
A 55 SCHAE AN AT A B AR A AR Hh B AR R AN AR
2. FRAAETRHAELE . AR SEHR. ENIVEREE . —4ER PRk HETE TR
BB TR, BRAR AP BRI JE LR, R RENe i L — YR A R AR L
3. FMKEhERJRFEN 5 AR BRI PHDTRE S, SRR Ak ER KR BT
A, [FAR/NERIRAS BRI SRR FIAH/NERVE OSSR BT BRAR P 40 5 5 BRI R/ 5%
B TIRERST A PR IR AR G SR AL RO SR A R, BRI R
5. JCBRKRFAR L [ 3% 2 AR AT . BRARTC IR KRR b B0 150 3G A S A2 AR SR B, SR ol
I ZE RN AR IR AT BT, AR B 2 5 URR O 4 AT I R
6. EEFIRIGRN: T BEOE RS, 1R s R LR

(12 Z£/))
F. FEEPERS S
L PR ST . PR R, PR SO RS, T RS T R AE R AN BhER T
b FR RS P S R A Hh AR R RS R

(2 1)
N EAFEGSEREREK
L ENFEY: REBHSTFE 2N TEREEEANF, 1Y 7= AR R #ES LU E
MHEBLSE RN ] REE B 2 B R Ny, B S WL R SRR A TR 53
HIP 30T P R B R &R
2. PRI TR BRROREYEIR . e SISO iR, T A R A S A
e

(4 1)
. R R
L ARV T RE . AR VEE IR S AL BRI ST R SRR E S &, B A B AR
L MEAR I 5 PR WAL .
2. ARLRMEBENTRE . ORI RS AR RSN BENEHE S AR — YRR b Bl T R S
fipts BRI A PRIR IR A4k, ARZtEIRSD.

(4 1)
I\~ B AR AR REHT AR
L R RUSEEATAEVE T 7R P p 7 A T A AR s R 8 A ) A S I

-44 -




2. [ BRI T AR AR RO R, W AR R SO ST

(4 ZEW)
Mt 48 2R
1% 77\ A PPT s SACTERTT Y 30%, BRFZIB LA 70%.
M Bt O SR BamES O HALAIT B RER
15 FH#p4 GEFEAEHEM AR 1B/ 24 HMEBCRAL. HARER . MO

Lo (AN 5 1E#: MIi. RER. EHEF: MRS Mu Ry
s ARG 20015 RRIR: 38 R

2. (ESEIREEAN) o MEF. FIEER. BETT: HACRAL: EFT Tk AR
fhs HAREEA: 1981 RRiXk: HE—hR

3. (FEEERALY 5 AFER: FEME HARERAL: Bl kL HAREE A 2003;
IR 55 —hit

>4 H

-45 -



(BFAF) RIZEMREF RN

IR TR e i WA 2902b0031
DT IN K iﬁfgjé\ e T
EE ALl BRI, B
RAEZ SRR R SAin) 48 2y 3
P2 Eh bR | AL | SEs o | BB R T | SEHUEAT | B o | oA
SR/ 48 0 0 0 0 0 0

WREERL. B H IR ESR . #r ik

WAL WA NS ERDE S TREA R ST 17 (CWEYPDE 75 REDE 154, JLIRAE.
Jeik s WOLHIRSE) HIHEAERTE .

A H I RESR: A ARIEN A, BORPAAER RS E R BB AT, Xk
S BITREAL XOEII IR AT TP AT BUSEREABE S M ER A BONRZIMIGR,,
F125 5 ST S BRI A5 0 T SETE, IFREE R I SO BT 2R S S B B2 A
BIZ I T

HUERNK: B IR A R BT AR TR 506 5 S BRGSO SR O BE Bl TR R B8 0, D B M 2 42 Dl o
TGRS T AL ERIT N & R BB IR, Oy WA SR U 78 LA R BN J5
MNFEG B R B SR 50 AT AR iy e % o IR BB BSOT T 2 B AR PRAR T R Phik — e 3R [H
FEIGEA L 6 TTRE T T A Rt LA R AT ML A H AT — 28R e R B A oo 2R AR BILLE i gt
JEEHR 73 U P2 9 4 1 B 1) — S g R R

HEENE KL

1. R HEBERFE (2 28D
FEAF L B ER A Sk, KRN R, FRF R EENE.
2. FEwiFITREA (4 8D
Fw R TR IR, ARPEEERE X, RS TER, RS
3. HRLPRAEAS R LG (4 2R
HLREPAE 2 (A (AR HE, PR EIMES, P M, JUese Shs e ian ol
&
4.  HREBAEN TP RfERE (4 228
HLRE I IR e, IEZS A0, BT AERE, PRRGETE SR R IOAE R, B/ A
e, EE R
5. EHSRAT (6 FED
LA AE SR RLR T B 3 5 O, Bk, M eEE.
P % e G N R IRy (RSt X ) e
6. AT (42D
WSS, WEREXERFL, MR ESRNEE TS, JeFriARm .,
7. IR (4 ZFEHD

-46 -




10.

11.

12.

R IR, ISR, — 4k 4R =415 00
B (4 2ERD)
FL R S, BRI B ROR S, BUREIHAES, &R /NERSRINEEHT, #
P51
RS (4 220D
HLRLE IEES, RER, T REHMPDLY:, MEMERESHOLEIX.
T (428D
FEL R (AN (DA M A S A 4, AFEZREM T kis 535 E .
ATh (4 2200
LR AT AR &, RIR AR BRATH SRV /R TS, BB ARG MATH 5 g,
AT R 5 0 2 rh A B AR 4, 8 IR SE IR o
THEHEBAPIE (4 228D
HLRG DA LI B M, A IR 224 vk B BRI A R

2 VL

i b O 49X O CSHRE BB & HAbRIT R,

1. Max Born and Emil Wolf (35) #B 78 (&%) , O CGELRO,
B Tl H R, 2009

ZZBH 2. K, FEA,  (BESLBRTEPRBREER) B , BT
Tl H At 2001

3. fLEBRR R, CREREER) , BT Lk ARE:, 2003.

-47 -



(BFAF) RIZEMREF KN

BRFE AR N Y 170220007
= b WA T A . e -
TN RALE [ YRS TP
A BB SRALE
TRFER S 2ERLFEA R E4iNy 48 0y 3

sy | RN G| Sein s i | SRR | SRR B | Mt

i 73 Fic

40 8 0 0 0 0 0
WRRENL. A H IR ESR, HEARL
BRAEEAL:
ARG AR RIR, X e s Ll il A 7 AT
HEEK:

AR N3], FROCBALSR. A AR 00— o, ERIeB T ik BLROE R

BRVE HOFEACRE R, T IRAH DG AR M AR . SERUANIRRE = )5, M E & HT i 7ok

Pttt BT CPARIRAIE IR S5 R RE 7, EAR A BDCALHR H B A T5 7

B

D EAROAR R L S (2 A B B A N A, TR S E AR ST SU T 1A
WIRBT L ;. ARG AR A AR — PR T @ D A IR AL, T 52
pie PRI LR =8 ptidie

2) EEAHEPR B A AU B N K DG 3 KB BN BROR A =}
i

PN 7 e
- IR (7T R
T Maxwell HFEA (3 BRED)
”’“J* JUFRDGIT A, (2 BRI
F= ARE Bl (2 BRI
B RIATH AR R RS (9 WD
#—T Fresnel-Kirchhoff T8 AR, (2 K
% 4 Fresnel 7% fl Fraunhoffer 75 (2 MM
VU E B RUR AR E AT (2 PRI
AL 6% Fourier A (3 #RE)
WAL T AT 5 A (7 BRI
B BRSBTS R A (2 BRI

P
1]
1k

% il ﬁﬂézfz/\ﬁf??m@%ﬁ%ﬁs&%ﬁ (2 BRI

B OGBAE S BRI AT S R (3 BRI
FVE LS (6 B_E

B PRGBS (2 D

BN RWEE T (2B

-48 -




=0 TEM AR (2 PRI
AR LR MM LR (6 38D
B AR AP (2 3R
BN AR (2 PRI
F= et (2 PR
JeUE EUS (3 BRI
1 OKHEEH (1 ERED
BN ERIECE (2 BRI
FLE LRI T (3R
B SWIEEEN TS (LRED
BN IR E AR OCER R A S DA (2 BRI
F\E e AT (3EED
B WA EN TS (LRED
B AT A (2 3R
FhE AR RESSEE (4 3R
BT A0 (LEED
AT Ha ARG (2 BRI
= ﬁ’éaﬂﬁ%ﬁ (1)

e

E VY HEHR, PSS A7 20%, % 80%

O A% O ClREREN & HAATFHRER

1
AN mtae) | weiEss, T TR, 2016 4 (B 5 B0
exny |- BLTRE ERD

2. RIS (BRpid)

-49 -




CRITFHIIEEAM) 1RTE R RAEIE AN

T KRR R 170220001
TN Al | T
SR Y il DK, R

PREEZE SRR =4 48 0y 3
pat | ETUHE | LA | S | i |t | B | S
IS A 48 0 0 0 0 0 0

WRARENL. UEH I RESR . R GRENTERAE B B0 E PRt o 2 A5 20

R VPR S B DN E L —, R Re BB R AN SLIG AN 7 Wt S A . A URAR
FEPFRL T B AFIR, B S TR MIRHIT AR T 4 2l o

FAATHE m eV P A B R TR, DARAR SRR R I e i, DRI 5 b v e B S
SOAHREVR B ) — L8 i 5 7, 35 A R A K e e SR IR e L B K TR, 15
A oF 3 ] I it A7) T 7 4 P S SRR A i JaK

HEEWR Ko HE GEEW]IS & KA

B, e (3 ¥
KB M EEAR N . mRe B Sse T B RrmEEANm . . K SMEEER. Krr
I3k

. mElkTEs Y (3 ERD)
EALZEA W, SLIGARBR BRI AR BR R FHZSTE]S TN SR ()32 B 27 ] 7

B BT SBRTEAMALEN (6 D
BAia AR TRER TS . B SRR, FARXIFRIERINT . A fR s K5
T RS

R SFRIEASFIEER (6 20

SPEE N — B, Noether i, I E] ST AR HATFHRSFE, MIATILHIAR L. G AZHAI C. G
FIRSFIE, €A, CP ARHRAN CP MR, A [FDRL 22 o 4t

IR RN, B (6 A

SRR, SRR T ARG BAT RS HSWMER. SRR

FoNE: BT OSSR TEMRE (6 D

-50-




B IR T BB IR AR O . T SRR TR HERA
Lo X AL IR AR P R

HEE. JMEAEM (6%
SR A EAERM V-A g, CabibboRl iR MIGIMHLHE]. WA= M. T
WG BT AR BT E AR TS N

FI\E: PRAERA  (65H))
Higgs ML, Glashow-Weinberg-Salam F5H 4t —¥ i, bR ERAL, TR,
Higgs IR I, bR AE 15 7Y 13 )

FELE. EWRYFEMCPALIR (624F)
BT REMIR A SCPHEIR, BT MBI TEAR I, SRWEEfI Ay, CKMARFE X IE A 56

FEI ek Gow IR (Gow)

O A%t O CHRPEREN O HA AT RER

BTN 7 F 2. 2R VAN N /Y

6 Skt GHEREHEM 2R 1B/ Ed%. HBCRAL . HRED RO

PNFPESE S, HIRE. B, DU EEAE AT 68

David Griffiths, Introduction to Elementary Particles, WILEY-VCH
P, Verlag GmbH&Co. KGaA, 2008

PR TR, MARE. BKE, IURPEEAE AT 63

-51-




(L) RIZEPAHF KRN

BRFE 4 FR T PR 5 4702a0002
=1 i Dﬁ'j_'f = 22

R R ST ﬁ%ﬁ%ﬁ TR

e EATilINE A 0 1

BRFE ) SRR R Edin) 48 = 3

Ty B i | AT | Sel b | BT | SCHReT | B ES| HAl

dELs 48 0 0 0 0 0 0

WRRRENL. A H I RESR . R GRENTERAE B B E PRt o 2 A5 20

AR RS R EEAE AR, DO S, R nl M ae B2 i) iz e M, REE AR
MR R (0 RNR X7 ikis F I B AR 7L A . BBUTR R SRR N A, miH5 DL,

51T 2A AT SR SR (A MBI PR A8 47 3K

PN R e GBS & )
1 FERMEEREER (6 BRET)
1.1 BREX, T8, BESE
1.2 AR, FM, FESS5HEMER
2 BERORIBERL (12 BRED
2.1 BERIRHEEAM S
2.2 BRI HIEIR LA
2.3 FHEAREE IS
2.4 BRMEM
3 SUQ)HEF SORG)HE (8 )
3.1 EEEHEEI — AR
3.2 SU (2) Bt SOQ)HEHIA T LR
3.3 SO (3) KRMEM
4 FEHFEAH QBRI
4.1 ZFHHZEREE X
42 SUQB)H SOQ)REHIZEAET 1
5 XPEREE (8 BRET)
5.1 XIFRBERIE XL REANE TR
52 mlE, Mt SmER
5.3 XFRBERIANTT45R0R
6  mHE (6 URI)
6.1 HE—REH RS
6.2 MBI TATZFROR

LTI 5 220
L
BRI e

fE#Ed |0 A%V OO EMET M Al AT R

-52-




LERELE, AMAEO,  CRERD o dEstRedifRet, 1987
2.5, (BT R UE) . BEEEHERE, 1998

J. P. Elliott and P. G. Dawber, Symmetry in Physics, Vols. 1 and 2 (London:
Macmillan) 1979

%4 H

-53-



(SFFHITIE) RIZERHFEAN

BRFE R mEEg Y= 1802b0039
I - WA T A .
WEMARA FHRF 15 By W R
e =il Al B, YhR4e

BRFEZE SRR R Edin) 48 2Ey 3

sy | SRR | S SR T | SRS | SR BT J

dELs 40 2 0 2 0 4 0

WRARENL. UEH I RESR . R GRENTERAE B B0 E PRt o 2 A5 20

BREEN:
AURFERE YAV FUE MR ML B IR, TR S S G B PR AR .
HEEK:

WS ARRER 22, ARG B2 M PR T B TN R — D RGN, XX —
SIS R AT —RE I T, 45 Ja Bt — 20 2 51 SRUREE AN NS SR BHA 0 7 TART T R
i

HFEKR:
VIEEARN RS, BT 5, PR MRS 1 R AR .
R

ARSNGB AT i, BENE D — S AR X Y [ B SR

WA R HE Q& 51 2
1. et EFERE AR (2 22
1.1 MEERAH IS AR
1.2 Ao i PR e 2
1.3 HHgGH A A
2. kK -FERUE H S AL R4 20
2.1 k& -FEHIE 2
2.2 FEpLIEFE
3. BT RLE (6 %W
3.1 BT RLZHEIA
3.2 BT RLGMEREHERT
3.3 JIEEFHENE T RERR
3.4 BT XI4ERTTHE
4. Bk (55D
4.1 BIRZE 2 RG ML 5 R AL
4.2 P RGMTK RGN BB 5 2R 2L
4.3 -t e
5. 2 5RETFIEREIE (455D
5.1 & B R I

-54-




52 ETIERIETE
6. MAFIEAIG (5%
6.1 7S5
6.2 Ilf St HoRbR FE A
6.3 H RAFRA Gk
7. RIS GBI (5 220
7.1 Ising 5%
7.2 XY HEA
7.3 Potts 17
8. P (52
8.1 “FHI7 B 3 A AR
8.2 Z Ak i il i) 3t [F)REAE
8.3 “FHimH e N H BT
9. WE ARG (4 %H)
9.1 BEfh-52 K Wit e 2R
9.2 M
10. EHAHR SHEBRET (458D
10.1 HEEFAAR
10.2 BHIE MR EL L
1. KRG (4 28
11.1 FKA
11.2 TR A

1. a8k,
Fzora 20 WESTEPHE.
3. WIARHEHK

M B&UE O SR AgSwHEA O HA AT R

i 1 2kt CGREME M A4 8R S AR/ 5 HRRAL. HRED . IO

LZREW, (EFSiHmEE) , SE5HE B, 2007 £,

ZxE45H
SAk Scientific Publishing, 2006 %,

4. FPOE, (FBOEV: G5 RRERRAROR T AR,

2. L.E Reichl, {A Modern Course in Statistical Physics) , Wiley, 2016 4.
3. M. Plischke #1 B. Bergersen, { Equilibrium Statistical Physics ) , World

2006 4F

-55-




(ElF3EIR) RIZEAEF KN

BRFE R [ A F i Y= 1802a0007
it o b . WA T A .
WEMARA JE 15 By W R
A== B\ JEE, BEFE

BRFEZE SRR R Edin) 48 2Ey 3

g | YT S | SR | PIE S | SRR B | e

H, Hhr L\
e 48 0 0 0 0 0 0

WRARENL. A H IR ESR . #OEd GRENTERAE B B E PRt oz A5 20

[ PR B e R DI RSB T T T AT B — TR AR AR, EEARE A RGBT
O[] A B B B A 1) . R DO AR ) R G e O RO 0 WA, B R 4
JEIAVESE R AR IRED A L B AREIME . SRS TR L. A TAHEAEN . 8
FHME. REmEER. ARRIRET, UDRETAME T 2 AREHRR A NER, XL
R AR Y BENE FUREAT IR A, AE B IR 0 2 O B [ Ak BRI T 24T O IR
TR Y 52 20, A5 2 A oF [ 4 47 2L A6 AR 5% 403 AR AH 5% B BT 98 0 1l A B A TR AN T
fi, R EAR AR EAR T, R R R ST T ARST T LSk A Stk

Bl A B RER T EAFTHAMAR, ARREZ A, RIRSRE AL ESERER
e e, AL AR R R . ] 1S RO R SCHR 1A A 5% B BT WS AN E R,
WIS, bR ARANAREZR SN SH5ER. 2587, 85 8ArE
VBN S I BRI S8 — o HL [ A 10 2 W0 Joit A K A RE 22 T FR AR LA PR B A4 02 30 1) A
R o AERTFCRE — [ R 1R B WL AR I, 2% 2 5 B0 40 2 () B 2 — e Rl e, IAE
F P, 5% 3 R EORBEAE 0 AT AT

WA R HE QIS 51 )
1. AL MAIRE T FE R (8 TR

1.1 Bk RS EI% R

1.2 PR X RR M RA 925 2 22

1.3 A7 HLIH XA S Ao ko

1.4 P B2

1.5 Mg HR R AL KRR

1.6 BIRAIT AU IR E T 1h

2. FF (8 HRHY)
2.1 ikl )i
2.2 MEURRRE
2.3 fajIEAAHR
24 T
2.5 HERVL-E R A

3. HiRT (8 PRI

-56-




3.1 Hed K1
3.2 AR
3.3 Bkl A g B
3.4 ML e
3.5 FRAER Y B e

. SEEIE (8RR

4.1 FEEBOTHAER T

42 HAEHHTRAMIGHE TR
4.3 HTEEIRYG A IR
4.4 EFIEE) TR TC A UL
4.5 Lk N E

4.6 rHLREL

4.7 HTFREGHI ORI

. HAETMHEALER (6 TR
5.1 HAEHIEE
5.2 M5 ST AHEAEH
53 ATHIHERBEIE
5.4 ABET-HTHEH

. S 4 ERED
6.1 M FRE AN BT
6.2 HLAETHHHAEH
6.3 BCS #lip

. ERRERHE TR R (6 TR
7.1 HMAAEAR Y

7.2 R

7.3 RKKY HAEH

7.4 T RN

7.5 t-J A

7.6 T REPE RS

EITA |AEER

O A%VE O BRI ASEM MIALAIFH R

i 0 2kt CEEIMEHEA PR /T HBCRAL. IR TRTO
FRRE (55 RO % 30E it FIET 2002

Z%AH (AR GO SSERE R FEIETH 2002

-57-




(SFEFIIE) RIEERHEFAHN

BRFE 2 TR o A [ AR EE Y 290220014
WA HETE St BT
YRR 7 3 o
RFERIEA *& B e B oA
H F BA R R M. SR
BRAEZE SRR AR E4) 48 0y 3
oyt e | UHR | AR | RERTR T | SEHUERT |3 ) HAl
I 45053 B 48 0 0 0 0 0
WRREEAL. BeE AR BURR G R RS E Br b e & A5 2O
PREEENL:
AURFE S RSB AR R R % 5 TR LR IE R R
22 H B RER:

(RSB AR EL ) AR YR & T i) — TR L & R AR, R T B
FEARRAE, RV MDD RO A8 5 R PE T FRER R DG R o PRFE
() B B2 A 2 A B4R AR S5 1, 751\ [ EH R R AT BEAL S [ AR B Y SR AR L
VEBESRAS I, DAHEABERE AR L TR B B R

ESE43%1 8

AR S, koA BB E A B O FEA R HE . FASRIRT 7T 7V, RERS A
B2 23 (R R0ARR AR 70 Hh ) — S I GO AT R, I 7 PR ABEZRY 25 R AR [ 44 1 12k
Jii o

HENBERZH GFEAEETRED

T ARRESRAN X ERAT 6 “FIf
- AREENINERRE I T 6 “FIf
= REIREN S SR IR 6 IS
0. @R sk iz s) 3 I
fiv R R R 3 S
N~ RETER 6 “FIf
€. &REMHETHR 6 IS
N R T E R 6 I
s BT T 3 A
o BERRRE 3 A
b ZasuRE: MG, REES. REML, B, v8
W M. IR BT

-58 -




O B4 O CHREBMEN @ HALRIT R

i FH ks CHEVEBIE B 28K AR/ AL, B ARG RO
(R, @%EE MR, KR, Wik s .
Lo AR, (AR , SRR, 1988,
2. TESPRE, (AR , JERURSE A, 2000.
. 7’7, ¥ Y, liZRKRE ft, 2013.
PPNS i EFFE,  ( EAREARE)  ARR AR

Antonio H. Castro Neto { Introduction to Condensed Matter
Physics ) Department of Physics Boston University, 12th April
2005.

-59-




(SFEFIE) RIEERHEFAHN

RIEA e S [ AR B RS 1702a0010
Py :
BRI s ﬁﬁ*%ﬁﬁﬁﬁ SR TR
2 e
PR 2Bl AR =40 48 4y 3

sy | RTUHR |G e i | SRS | SR AR

i K73 Fic

48 0 0 0 0 0 0

WRRENL . A H IR ESR, HEARRL

BRERENL: PORMEE 54022 LR R (RO BT .

FFEEW: AT A AR A E R A R B AR 5T 5, RS AT 2T B N R
PRI TT A ) — S 0 SO AT R, JF ST RIS 25 PR [ A ot S T . A R I
AR R BEAR R L SR, T BRI E :  BUCM B2 . OB TR FRk it
i 5 S il i S AR AR DR Bt 7E AR

BEHEER: AE CRFEWEL) © EEHCE) . (BEETRESHR) SFIRENA.

BEERR: ERDWE A R ARE R, e ORTE BB @2 A2 2 2 R S A0
A IR A T R 1 [ S0 44 BE TEN LR AT B BRI s A i, AR AR BB AT I A JR
WA o BG5RA RN 3] S B AAG , EE 5INSRRT TR S, SOk S A AR 5 [ ) A AR AN A
Lo FEBLIERS b, RIRRLF ISR GV SCHR,  FIOT RSB . BUACH BB B
THAR MPRSEEER % L id R AR DR Bt 7t TAE .

HEENR L2

B RG22

Fom BANS S 6 FE

FoF RS AR REER 6 R
HIUE AL 6 St

B BT TR RS 6
FNE EBETI6 N

HhE BT ST 6 N

FNE LSAEBETIE 450

BILE BARIEYE 4 A
FtE Tt 2%

I ER: RERE . R, MBS G REET RN HE B

TR ep, et R, QIETE.
ey DRI O CREASEH @ AT R

BRKOR EIARER B RO REAAHRREE, 2007

1.Neil W. Ashcroft&N. David Mermin, Solid State Physics tH5EH H K
Z%HH 2. HRE, FEM, FiEyEs, FiERSs R
3. R, LA, BEAYHEY, mEHE R

-60-



4. R, b, BEARDES, R R
5. C.REZR/RZE, WARMBEGIR, 5 Tk htt

-61-




(BFPFHRIGE) RIZEPHFERN
PREE A FK s e REEG S 292025046
WAL TN foskig . | PR TR
eI Faskas, o, G
R AT wp | a8 | s |3
PR | SR | DU | SR | || s | St
kS 48 0 0 0 0 0 0

WAL, HUEH I EDR . #Ur s GEEVIIRIE B BUS E b s 27520

R0 7 oluil e R B Ot BT SRR B SR T T B U I
FHITHIAZ O UREE . SRR UHR R 770 7O A AR R B S BORTT %, B R 170 1 S5 M RR T 2
RS S SR . WOE RO =K NE, BRI A R AR B
GRASEIEOR, BRI A SR A7 i 1 o T B R R SR A RE T, s A A R
USRI S EOR QIHAT T R SR . ATRREEE & FEAEE G A A0 S WU ) e B BLIF R, DA
HEB MBI, Bk EZEBWSREERER R, SIS EE D AR SE R K
JEfRME . EWHERHER A SRR, RIARIIRE 5 AR, BiRRE
S5 SLHA S
HEEWNE R GREVIS T LA

TE M=Ky 7 7R B, Ul 5 RIR, WObEs Lot )
I =2 HOM 5 5T %

S P S 5 i 2]

B JETRERE (6 )

BE: REYERIT EOLRRS (3 )
BT SRS HUR (3 20
FITE: P2HUN AERMHKE (6 A1)

By, RS UL

FBHE: RHOLIEREARRE (3 2R

FNE: WG (3 5

FLE: RORERE KR (3 R
H\E: SRR SURAT I AR TAEREL (3 226
FIE: IO S IEAR R R R (6 25D
BBy, WO RO

BtE. BOLR TAEEB (6 20

FH—=: PO TAER (3 28D

FTE BOLRRE R (3 FED

F=m: Bobuk LR (6 28D

. CEA R GURYE BB O P SRR ST R :
HENENL G 20%, PR G 20%, BIREG:H 60% .

AR M B O Sl BamES O KA R

-62-




CHEME N EM AR 1EF/ L. MR HRES . RO

%45 H

1.S.Svanberg, (JHE T THiEE) , Bk, 2011 4E.
2. R, wte, (RTWEE) , hEBREER R A, 2017 4,

-63-




(EFDTFRIEF) RIEBABF AN

BRFE R JE T TG Wi YRS 230220011
it o b - BRFE 5T A . e -
A BN R R HH B %

TRFE S 2E AL IR R =4I 48 0y 3

sy | SRR | AGU | Seln s i | B AR | SRR B | Mt

O 36 6 0 0 0 6 0

WRRENL . A H I RESR . #OERA

W SR T 73 16U B AR R A 2 R N R ), A TREER A 2], (EWT AT
ATERIEAR > TRARE BT BRI AR, IRy AT
BB AT FAL A B RRL A T, IR SR T AR R AN T L B RE UL B ol
SCHRARE ST, AT B e L BB PR TE KT

HUE N Nt

Spectroscopy covers a very wide area such as atomic, molecular, material and biology for
identifying structure and chemical properties. Since laser technology is developed very fast, the
importance of spectroscopy is recognized in the chemical and physical processes even related to
spectroscopic markers for the protein structure and nanoparticle structures. This courses start with
fundamental aspect of molecular spectroscopy in theory and application, including:

1. Molecular symmetry (6 2] )

2. Quantum chemistry (6 %K)

3. Atomic spectroscopy (6 =i )

4. Rotational spectroscopy (6 2ZH))

5. Vibrational spectroscopy (6 2~ )

6. Raman spectroscopy (6 =K} )

7. Electronic spectroscopy of diatomics (6 22 )

8. Electronic spectroscopy of polyatomics (6 2~ )

Y

MAIL O Sl ESwER O AT H AR
i P kA L

-64 -




GHEYRE) RIZFAHEF RN

TRAE A TR T WA 5 1802b0024
W A ) i e
A BB WE. B, kil
PR ZRFAR S 48 =2 3
P2 PR | AW | SEER T | 2R T | SCHL R | B | Hih
INHOy 48 0 0 0 0 0 0

WREAL U7 H B REDR . Ber Bt GEEM R B EUS E brfb o =807 20

CHEE) RAERY B A ERE MR TH LR DI SR LB AN TR F B,
BRI ERCA T, R B R — TN R . TR — TR P A AT
¥, SHEWYE. SIGYEIF IO = ORSOH:, B R R SEERYE, R A
e, FHEGEZHYHE IR, BUETHEIEMTENEF SO =T m &R, JFER
BRI A B S, BRI TR TR R R AR SN Se B RE T, JF
HAEZEA LA 2 TR AT RS IHRBEMREN A B, H2ER
it 1 g NP R e ST AR R T, BRI B T ST, IR AL R Y
REJ s (AR ARG TS, 70 T AIALBE — LE B e R AR FE A TT V5, B IR IR A AR R
R FIRE ST, MR AR EE A B RO RE J1,  DUSRSL I ORA AT TT A R SRR T T o
WAV BEILAL . AR ATl R R BRI R SERR, RiR AR SLHREMBIESE, 5l 5%
AFHERE R EME S E R, i SHLIARESC R, FBMATIE B w5 AN (B -

HUEANE JCEAE GETEDIS T D

BT i 3 )
& Matlab i RE=Ain)
F= TR BUERE 6 2
HIE  REBOEUTE 6 2
BhE BEMS SR 3 2R

BONTE WM T RERBEME 6

BEE W T RERBEME 3 e
BNE RIS 6 “F I
BE Tk 6 “FIh

Bt ONLHAESITEYE 6 20

e v

O B9 O CHREREN 8 HAh 2 IFH R
BT | GHEREY:) X 4%, FRethibod, 2021 455

SB[ CHHEEEER) 22056, =5 3A iR, 2010 4

-65-



GHEYRE) RIZFAHEF RN

AR TR Wi Ym S 290220015
W 515 A R e Rt
A== DK ZR U . R HR

IR SRR 2R 48 =20 3
P2 LR | AW | SEIR 0T | SRR S | SR | B2 | Hih

A i 48 0 0 0 0 0 0

WREAL U7 H B REDR . Ber Bt GEEM R B EUS E brfb o =807 20
R ) RAERY AR, 2 DITHENL A LB TR T B,
IBRITFEBCARITIE, RRE B I N R TR B TR R
FHIRTERNY, SEIRYIE . SV IR I 2 i = KO, AR 9
SCEE. ARREHEE A I

TEREIR S, XY EEARTVE R E AV 1, B DA QS 28 —
FICERIIAE s W T NE SR TN ERIE T A, R BN, BEEAR NPT
I AT — % BT FEARL S BETh s b T AEER I ST et A, ResAE
APRFETEA_EIRANSE ], A E NS QU i AT

HEANEJCEAE GRTEDIS T D

B BRI G S R IR 4 SIS
B ARSI N R 8 “FIf
B=E WO TR B 6 “FIf
SEVUEE: (W) 7 R AU R A 4 SIS
VYRS TRl SR SN ] 6 “FIf
B 2Tl AR ORI 6 “FIf
BNE: - MEEEIT AR 8 “FIf
B VRN R 6 “FIf
1 VEN ik

MEZHVE O CHREBEwER O HALRIT RS

BN | GEEIMERB 2R 5/ F . HBEAAL, R R0

LtEESS ] =P g OREFRZFH )

2. THEE Y, B, (B HRAD

3.An Introduction to Computational Physics (11 E ¥ 5
W), Tao Pang, tHFEFHRA A

4. AREME M R HR. TRE e (EHEAEH
W)

2% H

-66-




(PBERIESHFIL) RIEEABFAHN

RS FR VIBRFE 5 #Ek W5 180220001
TITE N N i Wy
HE I BA RS 7 S PG

AR SRR R E30) 48 =S 3
PR TR R | Sk | AT | T | B S | SRR | B RS | Hih
INf 25043 Pic 16 16 16 0 0 0 0

WREENL. B H I RER . FEE K

PWHER S AR R IRIE S EURe (WED LA T B U .

HH b (R EE 5 #UEA R T LW FU R BT @ N 21 g e [ Sk A el
AR P20, WEYER AP U BRI BREMABE I A Al . B MRA
S5 EEARIEN >, MBS B0 T a Lt 7o s R A
BRI 2 BB M S, ERMBEECEN - BONEAMTE, B SRR = IR
DB BEWIICRE ST, IO N EY B s 55T AR m Y
F o B B E At

PN 2 HE
B 4R 2 “FHY
BT PEYEEE AT 4 e
BT EATRORFNYERFENE 4 %6
FE BHREPEEM BT 4 FE
S YR SO s S 4 S
FNEE PEYEACE N S RS 4 2R
FhE iR EEE IR 4 22
H\E PN E S RN 3 2
FE IR BB 3
T—AH 16 e Bl 5 sir. 16 25

RARPEVEDY (WriRy HiEh, k. PRALEE) A& Ohik

ik LR
PRI w0 s

M B9 O CHBRKESwER O AR I AR

HER | GEEIMERBRBFR (E#/ . B, R RO
HEYHEIRIE S A SR B RE 2021 4 8 H

PIFP Y EARCARIR T | R m S H0E ikt 2008 4
m P YIEAR IR S T TARSESEHECE R 2009 4
DB B U ERURSA R 2009 4
ZHEFH ([P ERER U I B 5 TR R 2010
Art of Teaching Science 2008

Teaching Physics with the Physics Suite 2003

How Students Learn: Science in the Classroom 2005

-67-




(H28F3]) RIZFAHEF RN

R4 R PlLass2> TR 5 1802c0060
o IRFE 3T A
By BT gﬁi£,5,k‘ 02 e
1%%35)\ J\}\ SIS FﬁEi’fj CI:@IE%IK]D
H A BARK 7 o R S b )
Ey =Sl 77 I A ETR =4ty 48 FIr 3

L W P 7R SEE | SRR [ SEHORET | B | HAh

S A
INHy 36 4 8 0 0 0 0

WRREAL U H B REDR . AU Bt GEEM R B EUS E brfb o =807 20

(HLES 1) T TR AR . APRIRESE: DL AR 160 22 T 5 — 1 158 XAk
T2, OB TSR MR RS TR I AT AR EA R
STHBEA 5 P 7, FEUERENLIS 2 5] 72 BER A5 55 BhLBF 9 F 1 S
.

VAR B Je A PLER 22 ST IO A L Bl R 5 LB LI B 2 50 5 e B o
SUSNE, AR PR ST SR AR S Se By 3 AEURIEAL b, SRAERESS
USRS A B RAR I, S NLas s SIAERRME BRI . A AT T
TSN DL K Ji 7 [ 545 o 30y 22 25 3 T ) S P 7 i

WA AR, BERAERENS

®  ERMLAS S I IS AL AN H I

® EfENLER S IR R R ARIT T 1 AL 5 k5

® [ RN S AR AV EAARRL 2 v 1) N 5
® WL AL AL & 57 1 T VR AL B B v REURTRHT 40 1 A
®  HENS [ AR I SCHRIFIT R ] L AL A 7 ST AL AT

APRFEREAE PSSR SR ST E NS5 RRE, LN 8 7 A2 B 152 [ B 22 AR SRR g
Yo E B L ET o RN ORAER 55 N B BE S MBI TR R O RE , /A SRR 22 X
(R 7 TAR AN A2 N T e SR AU 2Lt e, 51 3 A R R R B
RIEFR, HFRRI SRS BT AR

HEE WA SCEFE GETEYIS T D

—E: WESER QD
BRI ARG (4 D
B MR SRS SR (6 SEI)

& H

-68-




HIE: WEAITNE (4 2R

HhE: TWEFTNE (6 220D

FNE: AT IR (4 2D

FEE: HlasA I ERPEHE R I IR (6 22D

S\E: HLas 7 IEMAR S S P RN (6 2D
BILE: HlasAABmB S0 T/ (6 22

B Hlasss RSB P N SR SR BT (4 22

RIS + TR

F 12771
O B%F O SR EmE M AT B REM
5 A CGEEME B AFR MBS/ FEd HARERAL. HAREG . WO
L JAERE, a7, EERF M, 2016. 1
2. BN, Gt FI, ERREHREE, 2012.3
3. BT « 3KE, BTHRESES] (PyTorch i), A RCHEHL AR
#t, 2023.2
Z24H  |4.Simon J.D. Prince #, Understanding Deep Learning, The MIT

Press, 2023

-69-



(REBSYIEFIL) IRIERREFERN

IR TR BERASYHEFIR AR 18020040
TITE I a7 i e
S HD BT Bl

R Iy R T TSN 3
Ot | SR |G | S Hr S S| BT | e
SRS 48 0 0 0 0 0 0

WRRRENL. A H I RESR . R GRENTERAE B B E PRt o 2 A5 20

AL AVRFENH TR MER, 9Bt 7 AR I B AR FE R T T B JE Al

H -

1. S ssil & 12 ME AR B RIR S, T2 RO R S EL 2 2 R R A AR
2. BRARSERLP BRI AEREBEG, SRR RIIRGNY, A A B AR — SRk BARURET e
WiFFE P e B2 ) AW 78 7 i AN 7T T B .

3. 7RIS TR AT IS TS 1), B IR E 35 ST A SCER I I Y e

BR: (BT, (REAHWED) . (BIIEEGHYED

5% €

1B RSB B 7 o, SRR By A (R B A 7E 595
2RI ARG, LIS I TS

3.7 MEHTIMBLAT E BRI TE AR, IR ARALET .

WA L GEERS T LERD
F—8 W GRED
1.1 Pt A Z ) (1 EREDD
1.2 BERASYIERERE (1 3R
1.3 EEERASYBLAE M P S E S MEEAEZE (1 PRI
BB YWERNEH (6 BRED)
2.1 MERAZEM 5AH G (1 BRI
2.2 B AER AR DG IR @ (2 BRI
2.3 RFRIE R AR S (2 PRI
2.4 WA ZAMAEER (1D
F=F AMEWHRE (6 ]RED
3.0 PWAEEMESH S M (13D
32 dRT R BT (2 BRI
3.3 kg St (2 TR
3.4 HEE BAZE M B (1 BRI
PYE Bloch 3 /7% (12 #H)

-70-



4.1 PITREFEFAEA (2 BRI

4.2 H A (2 PR

4.3 BOIRAH TR (3 PRI

4.4 HTIERI N IIesh (1 BRED

4.5 HT{ERI T iash (1 BRI

4.6 HTH5ET. GTFIEM (2 R

4.7 Yk BT RETE AN R L (1 PRI
FHE BAREH (6 TRED

5.1 FFREAL R EE (2 PRI

5.2 SRS (2 BRI

5.3 3L EE. REAT AT F (2 PRED
FAE FEEEE GBEED

6.1 Z AL R ik ek (1 BRI

6.2 Anderson Al (2 iR
FHE BN EHE (6 BBED

7.0 A ESAES (2 e

7.2 Fliigh (2 e

7.3 el S B ST (2 BRI
FNE BRESYHEEEE (6 AP

8.1 H A M kL (1 PRE)

8.2 1M Hh B I (2 )

8.3 WA KL (3 PR

X LURE AR S

P
O A%t O Sl BEmEN M HAh A IF R

(6T CEEMIE I #M ARk ARG/ 50 thﬁﬁﬁﬁ\ IR WK
(BERESWH ) (B, Him/eEY 9, S%8E Hhkt, 2013 4,
R
L (RIS CFB) , Mum/4&EY 9, =% 80E Bk, 2013 4F

P 2. B'asic' Notions of Condensed Matter Physics, Anderson P W, Menlo Park:
Benjamin, 1984 4
3. CERERSEL) , ML W, (LAREE R, 2001 4F

-71-




(BETFIHE) RIEFEMBFKN

PRFE 44 R BT PRGNS 572025002
. _ WA TTA .
il o e
M TTA I s WP 22
eI E AN DA FIRF. R EP . 5KEN ., BRiG. 3% T
BREFEZE 5 7 T R 2EAf 48 22N 3

Ry | MR (AL | SRE AT | SRR T | SHERT | AR | AR

S A
INHOy 48 0 0 0 0 0 0

WRDEAL. U7 H B RESR . BB GEEM R B ECS E bt o 2807 70

iR E R SR TR MER B, THILITEER . B T LR A%
ERE R E R R SR A EOK I S, AEURAR T 51 S E R A, BBk ERE S [,
Hh [ PR S s T R B B BRES R D A, R 51 S ARSI A R B S
fFl. HTETIERR. 02 BEE, HalEbr g s A, 5l 2 A RESENE
TR, AR S BATI & R T

FEENE Lot GREMAET LD

1. B, AFETELREEFIFERAN GIRED , EFWEEA 3 IRND .

2. BB, BFETIEEEE GiEn) , BETEIRTR G .

3. EPUREAEAL, GRS G ETHEE GERED , BFERER GERED .
4. HEVIFMEAER, OfFEELRFE G , 2B T7THE GiN) , ARG SHEE
(GURI) , LEAFAAE S BRI .

5. BT IMENESLE, AEETHETHE GRED , BFRETIE GIRED , JBR
BOERTHAR G .

6. TSR TIHE, AfE A GRED , mihE TR G .

R0l B

O B4 O SR BwER O HAbRIT R,

CHEIME R EM AR AR/ T BRI, HAREES . RO

BREM g, r G, P@ERE, KERTHERE 2007 .

MRBR, BTN B, BFHEESETIHE, R, 2005,
ZEFEH | ARES, (EFUENEFR L. ), BEEHRRRAL, 2011,
HKE, FOouh, (BrHESR b T, BlEElaE, 2023,

-72-




(REFLIEAR) IRIZEABF KRN

PRAE 42 B AR T SEB AR PRGNS 1802¢0078
. WA TTA .
oy 4 oK gL
AT ki s LB A
A R BA Y kEE. T2 6. KBS
PRFEZE T 77 [ ME TR S 48 = 3

Ry | MR (AL | SRER AT | SRR T | SHERT | AR A

N A
A i 36 10 0 0 0 2 0

WRDEAL. U7 H B RESR . Aol GEEM R B ECS E bt o 2 A0J7 20
URAERE AL [ PR AV ST USRI I UR,  LERI A @ I B SRR 1 A i T A A 7 B2
AN BT, INREBFERAGUHTIT T i) AR M E PR S 1R OME . SRR SR
JE 7 e« PRI LRI T R SIS BOR S B, I ELA R SR R A ATV AT S SCHR B FURE 7

BN LR GEE & E T D
1. 258 (2 ki)

11 ARTFRES BEF N IR

1.2 B &7 AR SE iR it e

2. JETFHIAHEAINZER R (18 BREY)

2.1 BOCHEH G 1 FEA R 3

2.2 JeEER AR ZE 2R A . RGP

23 WIRTINEEHOR (HEBE. D62

2.4 W EAEEARRIREE A ZZRAE . F2H A )

3. RIETHWEER LOE (18 22

3.1 WIETREAMFRA (F74. B, 1)

3.2 RRTHEALEIE GOCNE. SO WHBORE . EHLEE & SE)
3.3 WETREMESAR (W7, ZEFOEENE. BERNES
3.4 WIRTINEESH S (ISP, BRI D

3.5 W ETRIIFURIE R mIE. YBTsT)

4. WIR-FPREat st NH AR (10 225D

4.1 ARTETSERE (E7HE. BETHRHFR

42 REFETFEE (ETLE. BETM%. &THF6M

43 AR TR FREENSE R G E7eh. s

44 AFEFEFEL Otk NTHVEH . Feshbach H:4R)
4.5 IR BRE TR

-73-




F# 0730 AT
Bk MHEwHEX O Etﬂﬁfiﬁﬁﬁéﬁﬁﬁ O HAlA I REAM

CGEEMEH B AR AEF/ T, HRPAL. MRS RO
FGE, (R TFREOAREISMEE) AR AR, 2007 4E
Harold J. Metcalf ¢, {Laser Cooling and Trapping) , Springer—Verlag,
245 H  New York, 2002 4

C. J. Pethicks %% (Bose—Einstein Condensate in Dilute Gases) , Cambridge
University Press, 2008 4

-74 -




(BTFEEASETALERE) RIEBHBF AN

WRAK | RTHESRTATERS | RS 572025001
TN e i s
S sy

R I R s | 48 | %4 | 3
iR TR Cized Wt SEIG |ERIES | SR | 3 S HAth
INHy 48 0 0 0 0 0 0

WRDEAL. U H B RESR . Ao GEEM R B ECS E brfb o 2 A7 70

PEREARTEIR LN, ERAMENSGS I TR RE T REELL. daiite. Hl
SR BT RS ER TR R E AL, B E NS HTBOv =
R 5] A A R Ty B NS T B

FEEWNE R GREVIS T L)

1 S, iFEHEBREM. = THEBUR (3D

2 B4, BT 158 TF48H RN E74RE0% (3R

3 ETEN A, (3 RIS

4 BTHREE. Grover HiE (3R ETIRIEHOL (3 )

5 EEI AR, BT AR LR RS (3 UREY) IR Shor L, HZ&M
FESRAA HHL 535 (3 ¥

6. BB THIE. OB TAMEERMARS GiEN) ; ARERSGL B FEE (3 ;
T BT NLERERTELEHMMNA (3 #8) 1777 (3 IRE) ETHEms
(3 BREY)

8. BT, ETEIE (3IRKD) HHRZM (3IRKD) BTV (3 IRE)

Hizdia | EA

O B4 O CHRBBAwER &M A AT R

CHEVMEHEM BAR A/ T MR, ARG . BRIO

(M BETritEE5E T8, Michael A. Nielsen 1 Isaac L. Chuang, J&#K
2 RAE (2015)
ETHSE S EEEGEE 15 EA2)) , Giuliano Benentis Giulio Casati
R F1 Giuliano Strini,» #2#H (2011
BE4H (201)

Classical and quantum computation, Yu A. Kitaev, A.H.Shen, M.N.

Vyalyi, American Mathematical Society (2000)

-75-




(HItHIETF) RIZEAHF KRN

PRFE 44 K WOt eit 2 PR 5 1802¢0035
B S WA T A .
HEE R TTA H e & 15 By LY P
A BN R R N

BRI 77 A B R Edin) 48 2Ey 3

sy | SRR | BB SR T | AR S SR BT J

dELE 40 4 4 0 0 0 0

WARRENL. #OEEE I RCER . #EERS Gl IR B BUS B bR oe £ /0720

BRREDL: TH] P A B A 5T A 78 26 ) PR RS

HFERRER: (24 R EOOCIEROAR M RIS AR, 1 RO 6 1 B R .
A

e, BRSBTS AR I ST OB 1 RIS M M . BR TR, NS R SR
N MG AP 90 B 58 SR 7 B4 Sk o

HR, @ S MR R TR, A AR AR SR AR U BB il 5 - RIE I, HF
W B E PRALE, T AR E MR AR KRB L, NS TGRS0 e e R X [
I 3G

HEFE WAL HE (ST 2B

ik H Al AR (4 2/
& pine

WO

PN

U GRS

T2 B 4 Y

|

i R %% #

HE
o ot 2 of dF

FEAX 5 5515 SR (8 %)
FeMt AL

FPAX S A HLI AR G 1A

55 5

g

BAAHBOR 3%

HURE P35 4% (BOXCAR)

eI s

6 ZTE ST HTAX

|l

|

g i e i i R i
of o of o of oF o dF

o SFHE N

1]

T B O (6 A
A IR
BotikE

b %% b
of b

|l

-76 -




= el W oL
SEVUAT R R O
B IR AR AT R

VI E OGRS R (6 2B
B ARSI
BN mRBERBOLIE R AR
B A NSRS Pad OB g R
FUUHT S RFERBOL IS AR
FA LA HRHOLIERAR
FhE BRI EERAR (4 220
T BOGH 2RISR
N IR AR
E=T 20 TROLEBAENIREIR
FUUH BOLE S TR RS R
FANE L2 RO HAR (4 221
S AR TR
AT mIR A SRR
=T XL E L
EYT &2 B OGS EAR
FLE BOLR 2R (4 %))
BT HKBLZHUN
55 A BT v R 2 U OGS
B 2B U
F\FE LBk EA (4 220
F— W S TEERETR
5 OBHTDGIBECAR
F=N BT SaTROtHEE S
VYT R i R A
ZH ) (4 221
SEES S b (4 220
1. PR FEAL ) 25
R |2 IR
3 AR
O B4 O SR ERmEBM  MHAR AT R
f8 okt (Hobbilk2E B—45. L) (Y R/RK X, MBREEGE 2, W55,
Rl st 2012 4, H—hR
L CEOGGIE 228 3 b)), A B F b A =] H AR, () F b Rr )8 3%, (Laser
% HH Spectroscopy Basic Concepts and Instrumentations) (Demtroder,W.) -

2. (WOOLHEEARFEESNM) , BiFE, B, T ERBORS .

-77 -




GHERRSYIE) IRIERREFRN

TR AR THREERSYH W5 5702b0001
N Elﬁ EF;}\
TEL T 7 2 NN L%%EEJ\‘J'_'\‘ THI 24 [
ESEavilIND A B, JERL X
R 77 ) B UR C4in) 48 =2 3
P27 2 i | AT | LI | e S | Se e B R S) | Hit
MR 46 2 0 0 0 0 0

WAE AL O H B EER . FEFERsk O R BB B bRtk o 2= A5 20O

CHEECRSE) RYEZEG T M MEREE, BAZ R X, gk & bR
SRBUTRZ USRS . OHEBERESYE) PRI R EE NS, E1 0 FH
SRR 22 B A AR A A o AR 2 B e R A SR, AR R R
PR BIMESE S, BRI AS oT  5 K R & R ) BRAK 2 1t i, TR N T o B AS D ot AR 2
T REER & IR S HFHE .

WA R ERESYE) R, A RE EREETE T ¥ E R B 74
B BERBRESY R T T SRS EAEMER S R AR
S B AR R g T RN TR REEORAEA BT RN L BRAE aEAT AT S B — 1
JiR B 55 DA Az F B — M SR B T R e A A TR B AR R ie) @ . ER T A ERAR TR R ) T B 5
VBRI SE SCE R, KRIRGE,  FEES I S BERME NP, SR IS MR A
AP CIRAE . BT URARE Y ), BRRE ISRIT TU AR B M SCHER . BSOS AR I RE 0 AN B BRI ET
AR, AR RAZIE GHEERESYE) BT ESRN T RENE AR rAR,
BRH GHEERSYE) BB AR IR FRAEE . SRR RS .
FRH A E . R E TR ER 2 AR R EE NS . sl AR ],
AR R B B YERIRH R 55 7R AR R ORI KBS O, 51 S0 9T A T 1) [ K
KGRI B2 5T TAE .

PEEWNE M GEERSET LERD

B WEFIL Q%D

% —#5: Hartree-Fock 1Tl (4 22K)

F=m WKIMESFRPOETE (4 228D

FIUEE: % R ELL LU Kohn-Sham 78 (8 22K))
FhE: TR IR (4 20D

BEONTE: fRTERLLER I B R R BT (2 22D
FE. [EARRMENEEZ KBS (2 226D
FINE: BRSSPI EENE TR (8 221
FILE: BRI (2 R

FE: MEHHEIR MK TR (2 225D

Bt ERESHE R EE R ETEE (6 2R
FrTE: NTEBINEEMRE RN (4 55

L Ve

fE#dr |0 B O CHBRERER M HALRIT R

-78-



(
L.

HERE I EM 2R AR/ T WAL, HREES . KO
Electronic Structure: Basic Theory and Practical Methods . Richard M.
Martin, Cambridge University Press. 2018, % 1 ki
Density Functional Theory: A Practical Introduction. David, S. Sholl, Janice
A. Steckel. Wiley-Interscience. 2009+ 2 1 hit

2% H

e S AN

11.

12.

13.

14
15

KER, AR, MEE, SiE, GFEMEEARERD  CEsiRATE X
AR, 2007)
IHENL, AR, (GRRAEREEISRAHY  CRH#E L, 2008)
s, (), GRSEEUE L, 201D
WiiE, XIRE, B8N, GREMEEE) (Tl ik, 2012)
Ffe. BiEENS . MRS, CFEMEREE) R TkH AR, 2023)
BREET,  CHEBERSYIGORMEIBT) OB HihRAE, 20100
Nadia T. Paulsen, An Introduction to Electronic Structure Theory (Nova,
2020)
. A. R. Leach, Molecular Modelling: Principles and Applications, (Pearson
Education Press, 2001)
K. Ohno, K. Esfarjani, K. Kawazoe, Computational Materials Science,
(Springer, 1999)
W. Koch and M. C. Holthausen, A Chemist’s Guide to Density Functional
Theory, Wiley-VCH, Weinheim, 2000
D. Young, Computational Chemistry: A Practical Guide for Applying
Techniques to Real World Problems, (Wiley, New York, 2001)
. J. M. Thijssen, Computational Physics, (Cambridge University Press, 1999)
. M. Springborg, Method of Electronic-Structure Calculations, (Wiley, 2000)

-79-




(RETFZRROEMENER) RIZEERHFE RN

WA | DURE TR %03 K W5 1802c0076
W 5\ T i Wy
A BB it

PRFEZE T 77 [ MR S 48 =20 3
P27 LR | AW | SEIR T | 2R S | SCHUARE | B | Hih
DR E 48 0 0 0 0 0 0

WREAL U7 H B REDR . Ao B GEEM R B ECS E brfb o 28077 20

BTN S R RN 1 BT R A, AR 2 ML K,
PIER S SUEA FOAI, BERAME . SR, R T TSR K R,
CHaEREMEY: BRI N —FTE. smRNERTI R TR, I
SRR, AW LA RS 2 B HERRYE ARG, BAA
A R A PRI — 1T R A B SR 2 i S A R B R, EAR SR
BT FENR . AR IR Tt h iREEAR . RGN HIEHESE
ATLTH, RXITRREBCEMZC B BR K 3RE S Al

URREAR A [ A TR K 22 AN 75 80bA 2 5 UF SCo 38 e o B AR 2R 1] R A BIF 78 15 A
e, WEIRAE TR . RS, AT EEPESEE L AW R i) A A
BE 5 SEFRGE RGO SUEE B 32 SCHEFOU . WAL BB

HUEANE JCEAE GETEDIS T D

Part 1: Path integral formulation of QFT and quantum many body problem (16 Z&Hf)
Lecture 1: Classical field theory and its canonical quantization
Lecture 2: Second quantization recapitulation and beyond (I)
Lecture 3: Second quantization recapitulation and beyond (II)
Lecture 4: Path integral formulation
Part 2: Perturbation theory and Feynman diagrams (16 2#if)
Lecture 1: General structure and low order expansions (I)
Lecture 2: General structure and low order expansions (II)
Lecture 3: Ground state energy of interacting electron gas
Lecture 4: Infinite—order expansion
Part 3: Spontaneous symmetry breaking (SSB) (16 ZH})
Lecture 1: Plasma theory of interacting electron gas
Lecture 2: BEC and superfluidity: SSB of global U(l) gauge symmetry (I)
Lecture 3: BEC and superfluidity: SSB of global U(l) gauge symmetry) (IT)
Lecture 4: Superconductivity: SSB of local U(l) gauge symmetry (I)
5

Lecture 5: Superconductivity: SSB of local U(l) gauge symmetry (II)

-80-




Lecture 6: Superconductivity: SSB of local U(l) gauge symmetry (III)
Part 4: Renormalization group (RG) and universality Gi&if, 3 ZED)

Lecture 1: Introduction and RG analysis of 1D Ising model

Lecture 2: General theory of RG

Lecture 3: RG analysis of $\phi 4§ theory (I)

Lecture 4: RG analysis of $\phi 4$ theory (II)

%77 3\

1. )5 8 E.
WR_E S P
3. WIRMEE .

N

i FH okt

M B9 O CHBRERER O HAAIFHRER

CEEEREM AR A/ WAL, HAREES . RO

2% H

WETFENFEH:
A. Altland and B. Simons,“Condensed Matter Field Theory”,
Cambridge University Press (2010).

LIRS PR e PN R (EYSEHIE

[1] J. W. Negele and H. Orland,“Quantum Many-Particle Systems”,
Perseus Books (1998).

[2] A. Zee,“Quantum Field Theory in a Nutshell”, Princeton
University Press (2010).

[3] Mark Srednicki,“Quantum Field Theory”, Cambridge University)|
Press (2007).

[4] M. Peskin and D. Schoeder,“An Introduction to Quantum Field
Theory”, Frontiers in Physics (1995).

-81-



(SFRTEHTYE) RIEERABF AN

BRFE 44 K mERT 50 Ty PR S 1802b0044
it g b . WA .
W AT gk P+ 7 24 Yy
e EATilINE A SKPHE . TEER. P

WRAE 77 ) B R 2ef) 48 = 3

gy | TRV |AUBET | S R T | SRt | B RS | Rl

i 40 e

42 6 0 0 0 0 0

WRDEN . BRI R ER . #UA s GREMI R B ECS E Btk o= A5 20

AURRE M BE T AE — SR RIT ¥, H AR Rk A B S 1 5 20 14 B2 1) R At MR 2 R 2 3
B TIRIET 00 1OV B PR AT R, R SRR I AR HE % . TR B BUAEAE LA
AR T YA PR R T RO DI S, Rl — RIIBHE K I TTk, IR IR A AR
SEBIHTAA W IR ZR B2 RE Mo [ Bn A0 70 3R 32 SRBLLE BV IR 1 7313 A [ s B 00 A L ik
JRIIA2H, DL PH AN G35 AR AR SCHR S e T 4R AR 25 & I 2k AT

PEEWNE S GEERS T KFERD
L &t (1R
2. JETRLIAL
2. 1 7 AR (2 TR
2. 2 BURKEAL: R METES (288D
3. T IIRE L
3.1 AT RES BT EE (2 TR
3.2 HESHMPIEREIEL (2 PRI
3.3 WA EMEAEN (28R
3.4 BT RSB E N (2 PRI
3.5 JRFHIHEMLE (2 BRI
4. BURFor T IHIRe g 451
4.1 PR -BAMGEIE LS 7> T3 aek g (3 BRI
4.2 WETor TR sh 5IR3N (3 BRED
4.3 WETHTFERIREHRL (3 TR
4.4 KUFEF53 T RO ARV 5 BRI B W) (3 PRI
5. fEiFFETAME
5.1 B3 R HH SRR AR (3 IRE)
5.2 JRFAMEMIBA-ZFBHIHER (3 RE)
5.3 B HIFFKTUE (3 RIS
5.4 JRFEMHEAEHSA 01 (3 ERED
6. AT = TR
6.1 EFEAE N (3 PRI

-82-




6. 2 Wl TR THRAUATHTEERE (6 PRI

A [BE IEEIRAER
M B4 O CHRPESER, O HALATF R

i FH# GEEMREHZEM 2FR . 1EE/E%%. HBRAAL. HARES . BRIK)
Mgz, (JRTFUHEE) , SEHE BB (2008) .

P B, (BEETFOTYHEY) , BEFHEE (2018) .

PR, o -], £08, A/ & F]
(R B et Eie) » JERURSA AL (2014) .

-83-




(BEFZAIER) IRIERPABF AN

TRFE S FR B 2R PR 5 1802b0041
I " WA T A .
R TTA T i 7 2 Yy PR 2 B
e =il ISl SRR, B

BRAEE 77 A B R Edin) 48 2Ey 3

AL | PR |G | SER b | T SRt BES | HAl

H, Hhr L\
e 41 3 0 2 0 2 0

WRARENL. UEH IR ESR . #UE GRENTERAE B B E PRt oz A5 20

BT 2RISR SME RGOS, WK, FORBE. BB AL
PER S BATRI 28T, MBS o MR R SO Ab BRI S B ] R ) A R0 . AR AR
) H bp e 1k A PR T 2 AR PR A SR A B AR T i, AR AR R B BR MR, 559522
SREATRNAIRE ST, RS KRB A RO SR S AT IIE A, RIS AR 2 Ja A
A BT R MLAR 55 i i R B8 e SE R AR A AL . 727 ST A ERREZ A, 27 N
ZHRA R EE T AR

HEEWE Ko GEENIS & KA

1. AEabEE® (3 ERED)
L1 ZRETFIER
1.2 AHEAEF R BN )AL AT
1.3 BRFCHE e Wick &R

2. FURARIRERE E X R FIXTEA (5 BRIN)
2. 1 PR T 5T HHEE AR AR B 2
2.2 PORT 5 TR RTAR AR R 2
2.3 Dyson J7f%E

3. FIRMEARR B IR AETTE (10 BRI
3.1 H HRLT RS AR R UK
3.2 W IE) 2% (] 5 RE & 2 (8] B AR e £ iz 2 5 72
3.3 FeJIAE R RS AR R BOR AR
3.4 HF-HLFAE R RS PR R R AR
3.5 BT AR A% PRk R AR
3.6 A HRERECE BURAE PR A2 B R B OSBRI RLH

4. A PRIEAR AR B8 HOE URRIEIEL (15 TRIF)

-84 -




5. ReMeR B s th IR (15 BRi)

4.1 FRYETRE bR R B i) e X

4.2 FAYEHS bR oR B ) 8 HL - 284 7 30

4.3 ToZ K EAT IR RAVERS bR oR A SR f
4.4 A ZAAH EAE R FAUERS bR oR B SR f
4.5 FIF FEE A3 SR A RE AR b o e AR

4

5.1 ZRMEAEH N2 E

5.2 FET AR EU Kubo 23X

5.3 R MMz Hit

5.4 FETAEMRERERI AL Kubo A

5.5 K&K R ET V5 % AR MR B & AR T 10 B
5.6 MM RET LS A B IR 2% 8 R TR B

SRR ML AT H ) &R 40%

-
BRI s, 60%

M A%V O A Es O A AT bR
i 1 2kt CEEIMEHEA PR /g HBCRAL. IR TRTO

1. Mahan, G.D. {Many—particle phyics) , Plenum, 1993 %F
2. Green’s Functions in Quantum Physics, Eleftherios N. Economou, edited by
Spinger.

3. BERSVIRM RIS, ENE, BEER AR
4. FIE, (ALY , SEHE HREE, 2002 4R
5.8 B, (EIAMEY) , SSEHHE MR, 2000 4

%4 H

-85-



(VEHE MR ZE) RIERABFRHN

TRIE TR Y HE 2 W 7T 7 i WiEYm 5 180220002
W i il by i Wy
A BB R

PRFEZR T 77 [ B R S 48 =20 3
Ry | T | W | sty | e | @ | st

DR E 33 15 0 0 0 0 0

WREERL. B H IR ESR . #r ik

2017 SEHEFITNE KA B A N o “ IS — i smt” B AT 41, A
B AR BT SR QU R R TR, BTG B A A A e ST o 1
PR “HIMIE” WEERINA, B IR AR DR AT RE 770 1 K e B AR R B
. RESHZER (WHE) MERBE (WHED REFFRRYI B BN HE2 8
AT, BRYB AR N A B TR IESE ANt . Hodr, ARE (BE
W7 E) RSLIH T B AR EE S

WREBBUA TR T FRLEMA, “BAN” % “BE” . (MEAF
WEFET5R) 1 R BohEls “REBEBUAEE” B, AR
RS RE R TR SRTHITFUIT R I DU KA L 3R TR 0 AR T R 1R A RCE f 3
FREOFERL b, RS B S A B AR AT RS AR R . B R AL A
KBRS TRIBIENY L 22 3] AT SR RN 2 ST A DY AN T B8 (R Fa AR o ko
BOFARIE IR B BUE B H Ar, IREZIR R BB R IRE R AT S|
FBBMEREHNE, BRERRE. KEBK. AW, EESFER
MARER RN A, Plea i RMEAE U RN B IR,
P ORIRFE IR RN BE J1 85 97— 20, KRB RAMMEZBIE S .

FRENREBBRER LABEAWT:
(1) EHERERBERS

M T2 BCE SRIHIL), AR EEETT TR A AR T E A RCR, 8h
Z I E bR A i AR IR R R IR A 3, R AU R E PR R R
WEFCRGIAT R T, B AR 58 E B AL . Bldm, SEXEEAEE A, HEREN
Shiubt seva s S A, Bl Rs e, BhcZz 7.

- 86 -



(2) ZEBWRRBEHF

PITR(ERS X5 VS Wi oy I D ES] 7 Yk S S S - S S NS R T B P EES T
AV AESN, AN ARERSREET ARG B0, A sk
UERE TR, 28451 2012 SEIFHRSE “ R4 A R AT XUE e i R A A a0 (1 [ Fe
LA P A e e o=, e o B e w7 A R ) SR ST Gl
(3) XML BERIBEHS

i e s A BN AT P T B K LB B A 5, B E SO [ PR AT et 7T
FEOIRAES, EFT AR S B QB 1 R AU bRRTia e /e, KB .
Blin, 4R RAE E R E AR TZOWTIE SC S AR FCAE DT FU e AR LU,
PRI T AR A RIS 2 [ PR ATV BB W IT, S A G BB tB A A B 1wl g
(4) HEAREH RSB

AW TR ECE, DL E2 A RA RV R, AREER:
FEPRANBET 2 A WT U PRI FE B Bldm, vl “ EAaRHECE T M CRTLEEE
RORZE RSO 28, k22 AR RS2 BRI 5T EL PP R S 2

PEEN A BCwHE
F—9F BEW T TIENERRES (3 )
B BEM OISR (3 2R
F=UF BE ORI R (3 2D
SEUUPE ZOE IR T (3 2D
ST BE LR (3 )
SN BE QR (3
B WEIAEL R (3 2D
% )\WF SPSS Gttt fE BRI (1) (3 22K
FILUF SPSS Gttt fEZ BRI N (2) (3 221))
EHUF BET RIS (3 0D
FH—iF BHETABRER S (3 20
% 12-16 JH, H R (15 Z228)

FRREEIT L L& TR R, BT NE R,
(1) RPN 5Lk i) 50%) L& AL

4 TN AN K, RS IZ200 TR
B, 30%.
HRTT SRR Rl AR . BRI RS, G
20%,

DA 1T RS 1 7 BB A B R AR BN A, 2
e E B Gk FFE S E AR AR R IR S, AT R

-87-



ARMERS . A JEREERM, 7o KBS .
(2) ALEVEEI, AMARRES, b RS I 50%.

WK RS N AR DRI, b7 &2 5T B AR (haly
e T SIS ST IR RAE 5, FPAR 222 O R A 5
Rz AE T

i P b

M B4V O clREREE O HA A IFH AR

CEEIIEREM AR A/ WAL, HAREES . RO

2% H

[LI2ELR0R. BEMR A TESTIL. REE B RFE. 2009

(2] %, OLHESHEMR L BTHO - JERITE RS HkcrE. 2004
[3] KRBk, WEEE M. Wil KZE et 2002

[4] (38) 5. R 453, SKLL 5. HWEWM RIS, CGEIURRD.
e AL, 2004

(6] &M, #ERWIPREML T E PEBFEEEA BRI 1997
(6] e, =EML HEELBAHE. LMKt 2001
[7] el SPSS EHE AN . w52 A k. 2004
[BIRLLZE, Wb e B nl R 78, ERF A REOR bk, 2016
[O1RLLZE, Wb JEaa B nl R 78, BB REOR bk, 2016
(101874, EAEWHF ITETE, 2012

[11] (&) Mghmd iy « =i/8 5%, BEWITE GE/NHD . 2016

FHR L2 TR P 3L«

[E K hiRFE: https://www. icourses. cn/sCourse/course 5246. html
(HBEWHFTTE

HEKF S https://www. icoursel63. org/course/PKU-269001 (X

D p A T 5D

i K =2 T P :
https://www. icoursel63. org/course/icourse—1002423001 (g At
S5 THENHAD

HE K5 https://www. icoursel63. org/course/CNU-1461184182
(HEW TN

-88-



https://www.icourses.cn/sCourse/course_5246.html
https://www.icourses.cn/sCourse/course_5246.html
https://www.icourse163.org/course/PKU-269001（教师如何做研究）
https://www.icourse163.org/course/PKU-269001（教师如何做研究）
https://www.icourse163.org/course/icourse-1002423001（数据处理与工具应用）
https://www.icourse163.org/course/icourse-1002423001（数据处理与工具应用）

(VIEHENEMR) RIERABFARHN

AR VIR Z0E MPE 7L Wi Ym S 572025004
TN R i Wy
ESEavilIND YA MV

IR 77 R R Sy 32 v 2
P2 i | AT | LI | e S | SeHReE ) B R S) | Hit

I #or iie 24 9 6 0 0 0 0

WREAL U7 H B REDR . Ber Bt GEEM R B EUS E brfb o =807 20

ARIER AR EE (WED LR EIREE, T2 T4 TR SE AR IR
SRS AR BE DEFKNEE TR, FIWECE £ S #1%E Hbnildt
EE S . VB ENE SN ZICEE G JENEEMEE
AN G, RGP P BCENE . Tk, TB SRy
FUAIE YA AR EREAT. o VRREPR IR (OB Bog v
Whk @S (Ebez) » YIREEE R R T E s &, £
N B E R AR SEA RS BE GRAERED o BIEIRE R ORI 2 M IREE
XAV RO FET SR, BEEAGRY BRI E NMME . TR R
BRI RIE R, WMBEEEF AN LAEEARNS, Uamk R ENRER
FRN H AR B SR

AR 51 v E, FREAES 5HE P, R4 R URE R I
AN SRS AR AAR AR S ER G A . I8 I AR (1 5 ST A B 2 1Y)
Jive AR DUR 22 AR IR L R IR N B b, BRIV B ENE SN A, HEEXY)
BACEIATE R, AN DB AT T A S B A AT
o SR .

HEANEJCEAE GRIEDIS T D

Bx—: it 2 Fi)

TENE: AREITE K. REAR LR AR, IR RS
TOREE . MEEE SYE APPSR

BRZ: HEZIT (9 FH)

TENE: LERIARYEME; MRGTHE AN R E, SRS
gt HEWrgE T ISR vk SPSS EH A it N o

BR=: HENSEREM (9 %)

TEANE: BAEMERS LR A ZRAREE, R RRE; (550
TR S BT % BRIV S U R 1% MR AT A R
X 73 BERITTH B S FLsEma s SPSS AR E W& I R H .

BxlM: HEITN (6 FE)

TENE: BEIBEE; BEH SRR ER, BEHIRA S

Brh: YIEHENES TN (6 FR)

-89-




TEANE: B MRIGE G T ol 27 AR B, Dy
SR TR S B ST T 5 R AT

%7

E TN BE,

PR AL A S, 25 RGTRE S L. T SR AN
KEGEE, BB G 20%, PSS 20%, RS
60% o

i FH bt

M B9 O CHREREE O HAh A IF AR

CEHEMME M 2R RS/ 9. WAL BAREER . TR0

2% H

Pbe.SPSS FEH B Geit IR (B8 2 O ML w5520 A ikt
2012.

RWRE. WGP 55——SPSS #AE 5 N A [M].E K. B KR HR
#2009

LA, BT B R N AT RGO R FRIA R S S SR (i)
MIKF: ZRABIBYE KA H Rk, 2019

SR FE TR0 R IR I R0 21 5 2 pP O 560 - A B IMI KR R L
ISR R, 2019

SO AN R B PR PR SRR M. B HEARITE KA, 2013

BE SO I TARAE 22 A 22 B VP U M. B3 R AR H A, 2008
NIEY, XIAO Y, JOSEPH C. FRITCHMAN, %. Teaching towards knowledge
integration in learning force and motion[J]. International Journal of Science
Education, 2019, 41(16): 2271 - 2295.

DAI R, JOSEPH C. FRITCHMAN, QIAOYI LIU, % . Assessment of]
student understanding on light interference[J]. Physical Review Physics
Education Research, 2019, 15(2): 020134.

-90-



(ANTEEHENH) RIEFABFAHN

PRFE 44 FR NLEGEHEMNH WRFE 5 10574202607
. . PR A7 T A

o7 S 29E L%%IJ\‘J\‘ .
A Bk A . BEFER

PRFEI 77 [a] B iR SAiN) 16 =20 1

L e P 7R SEE | ERET | SEHORET | B | HAh

S A
INHy 8 4 4 0 0 0 0

WRREAL U7 H B REDR . AU Bt GEEM IR B ECS E brfb o =80 77 20

AURFE B IR B 2 B E W LA S B RS BT, ALK N TR B
R0 E I R AN, R M W U I s R Re TR R S ST . SRR
HEEREZHRM (DeepSeek)  YHE SIS R HE1L . Python 15 5 2 B Al 14

(ESP32/Phyphox) PURALHR . PRFE5R P EE 2RL20E Wt 7t A= G i [nl IR 5l T 24,
BN TR e T H R B SePressh, TER “ - THE-RH” R,

SR AR A ) AR URAE AT N A R AR B e I AR R g R A 2] 2
Ja, NRg: © B AL BENHPE AL 52 E; @ MAZ7ER 1 TiEts Al 598
SEE/ B SR A S H s @R AWM E & iR F A S T R EOR -2 Y R A1)
BV RES o

B EE G NE PR BE FRZH] (40 PhET. Phyphox. Tracker A JFii
AlABYE) , BUEERYHEATH T HBA RS, [F B LLE R sEA
DeepSeek A#E MR, #RAHEHILHBES; @i Al RET R SHE TR E, B
AT “SLAER N7 ARARALSS, 51 S AN LRSS AT & i 8 kR PR A dy kL
K EH M

HEA WA SRS GETEYIS ET D

T NTHEBEEE S5 RBAARER (2 228D

TR R REAT Y E AL (2 2D
0w WA BRI R (2 R

FVUEE: FET Python fmfZ BRI S Z HATH (2 22K
FhE: VSN SRR GE3E R (2 FED
FNE: A AN TSP (2 220D
Fhw: A SIS R (4 3R—KD

AAEPEPEOY (TR B, 5. MRkEE) (30%) « AREETEPHY (/)

.
PRI e s aon s,

-91-




M Bt X O H iR ) E 9w b1 HoAt 22T H AR R

5 Zht CGEERAMHEM AR 1EE/ TS BREBEA. BRE . RO
[1EEIT A, N LRSI (BB 2 B JEERKF 2025,
[2] XU ZE BT AL B8 5 2 W BE S 56 38 5 B 98, b B 25 2
i, 2025.
[3] X, S S H ot S AR R R AR B R,
ZE&HE ([ TR R, 2025.

[4] ERI. BEHE)I. BRIE. & B A S2 e N H 7 5 Sk,
oMY R S R A, 2023.
ZZF|Y):

Physical Review Physics Education Research

-92-



(HtHBES) RIZEAHF AN

R R R 170240003
TITEIN P FERE RERIL | owirs s
S A 2. K]
ARG J7 B IR 221 48 =2 3
bty | STUHE | AL | S | D1 | SRR | B | e
RECLE 34 4 2 2 2 4 0

WREERL. B AR ESR . Her ik

Lo AL BRI A B A RO E R AT T TR RS BT &

FEIOE IR LS B AR OC I B AR SRR R A

2. HM: TROCN FHOSAN AT A Wk BT, PR, BRI
AR RFEER e 55 07 R BORPRHE . T7EE. BUR. R BRI & 5T E
HER,  BE R RBOCEART 2 F AT 2 e m,  BAT R4 1
B %A, Aoy R BU@RERS R 51 S eSS AW

SLIERIIHE R ARG

3. EDR. FAREHROCA A RIS AR wIb B Bt 5 5t
WO U TRESEIRIRE 11, JFRE X seie g RkiT 0t B M. 2
75 S I RO DT Ve B T RE S P I (A RE 7T, WIS E MR AR

Gt BT 54

o

FREL: BACUEREfh, FEIRIEAR AN AR %, LABOLN

SUEARHERE TR AT IR T B, BRI SR D A Ot

FHATIS SR S22 R R R Y E RE 7 AR it Bt FU I RE e g 2 5

£

N

&
S

A N S Ak

BOLRBEESANHE 1w
Wokr=EJREE 3 2En)
BOGEIRE S =GR 14 220t
JEF G 6 FE
BOCHZR A 6 i
BOETAE T S 12 220
BWOCHINFH KA KR B 6 241

|

Sk HE
S O

BHEERER

cr
yils

i R R R S H B3 30%, IR 70%.

MEMIEC O CHRREEwER WAl 2T H AR

'fﬁﬁﬁ%&*ﬁ CEOCREEY FEE BB Tk e 2012 58 6 ik

SEFE | GHOGEBE LN Y BREY B BT Dk AR

-03-




(HtHES) RIZEAHF AN

FE A FR WY = AL SR 230220007
. L RPN
o7 £l L%%IJ\‘J\‘ . g b .
IR TTA W 1 B HeH RN 5 TR B
2 A _—
ARG 77 [ 5 R C4in) 48 2y 3

Ry | MR (AL | SRER AT | SRR T | SHERT | AR Rk

S A
DE S 34 A 9 9 9 1 0

WRDEAL. U7 H I RESR . Ao GEIEM R BB B brfe o 28007 70

L L. BiFRmh S AR BAT RO M E R A T DRI R ST i i 22
IO I 25 N TR SR IR B SRR it RN R

2. BI: 1 RBOCN U AT A 7 Beih s WHFT. P, BRI AN
FIHRRER R AT E AR HE . J7EE . BOR . VA DL R A B AR,
RE LM RO RS 2 Wt AR e e, B RIFIIBTE . Za. 3
s AR LA REATAR S &R 51 WA D A S WAL A, A
AR B 5

3. ER: FEIRE HIBOCE A F I RENs R s AP B ik 5 Sl
IO TR I RE T, IFREME XTSI 45 RAEAT 0o tfrs B, IRETTR
F AR DO U 18 B TARESE B i) UK SE AR BE 77, AT 2 SR R GERI BT
BAT S YD

4. BRRL: HARGFREA, EREARQH QN RRAINE,  PUEOE N 4
R R FEARTNEM T B, BRI R 70 B AR DO I 45Ut
LS RHA R BRI B /0 AR BT BT U R h e 25 5 5 IR A 0 . M5
L A R RERAERI AR

B NH LCuH

BINE BOCRBEERNA 15

FIE BORT AR 3 R

HtE BOLERIES SR 14 50
Fr—'  ETHIEI 6 R

wHoE ORI 6 R

Fr=8 ot TR SEE 12 S5
BT WOCHIRA R AR R RS 6 S

It 48 22

TR |t R & 20%, PPT RS SR 4 30%, BIK IR Y 50%.

T ek MBI O CHRINERERT & HAR ST RS
CRoeJRERY FIRE BB Tk ik 2012 55 6 ki

SZEFE | GEOGEBE MY BREY B BT Tk AR

-94-




(FFEE) RIEBERHEFAN

RELZ R 2k SR RS 1702b0011
L A7 TR
A oy %;%é}ﬁ}\ YeHRRE S TR
AR o
PRAE A J7 [ B SN 48 2E0y 3
g | P | MR | SN | Bt | ST | Bl |
DE AL 48 0 0 0 0 0 0

WRRENL HUEH IR ESR, HEARAL

(IR Hr) AR BENER (B2 PERT . JeatEm . e BEA TR B SE) 1)
FRbe A URAR (057 S B A X AR AR B S A SIS ORI AR
BA AR AT REMINR, IR 2 A A A D AR BOR IR W U RE ), it — b2
SRR IRIT N AL AE B SR T ALl AR ER 8 B 2~ S AR ) B 2 B
R WBVERT . ASCERMISLIR T ik, A I e R (BORE, S0 SR SE) Bl
L Belb Ja N SR AL TARST Mo & B SE A, DRGSR B 18 5 S SRR BB
KARG G, P LAERE B B A % o VR B SR H AT K& 2 AR R T
TR E B Te R ARBUAE 2305 2 R AGE R

PN 7 e

G5 PSRN R R T AR (2 220

%0 ot [EAMEAE T e (6 2HT)

F1HIt PR RS (6 2:HF)

B2 500 SR B R AR I Re 2L (2 %:H)

3T SR TS A (6 %K)

E R/ 5T R AN ER (6 )

5550 PR T (4 2£0)

6T TR pn & GES )

BRI ERERRALS (2 20)

¥ 8L &E—F iR (2 20)

FOHIT PERIRRE R (6 %K)
EAN |WIRER, FRRSUS 50%, STt 50%.
s O A%t ™ cHiRmBamES O HALAIT B RER
% H XIBARL,  CESEYEEY , BT Tk R4

-95-




(FEERMER AT ) IRIERFREFE RN

WIE TR E| S5 L A i AR 1702b0012
i Dﬁil—'i Y N2, 7
TITT N i e | RS TR
0% PO B
BRI J7 T A B =4 48 0y 3
g | P | MR | SN | Bt | ST | Bl |
DR g 42 3 0 1 0 2 0

WRRENL HUEH IR ESR, HEARAL

FEAK. BEREBM:

AR N3], R TUA T M E R AR N 2 e L MOEBOR I 7T
MIAR SR AR, BE S BRI [ AR 5C T My SCHR, - ST+ 73 A T UM g ke i) R R 25 5 e T, T 40 E
LRMEIE SO A R A AT IE VE AL, 3 9 [ KB A MO AR SE T
REBHSEEFLTRMNT K-

FECA% A B 1 PG LT 0 (5 2 A JF BRI AT 55 30 20 0T AT O B sk 10 4R i W B S B R A
it EPHRRIIFRICEBOCBOCE ST, S BIE 5 [ R b 22 80 DL A BATT R AR J 831,
PR RS2 AR, KoK D9 R 5 1) e R At DT ik

BoR: BOAZRMER Ot  (BOURBEMER)  RZiEes) SikfE.

HEENE g

H1 % L TR T Ty Y 4 2ER)
9B L RETIR I eeeerrereeenerreermnrnnnne et ettt 4 =2t
B3 B BIHTE SC L L - oveereeeerreerrereeeeeereeeteenteiteeeee e 4 22
B AT BRI EL e eererre ettt et 4 =2t
5B B AATIE B eererreeeeer e reentti et et 4 =2t
% 6 % ilé}m% ..................................................................... 5 #EH-
BT B A RIR I eeeeerorerasssroettiumiiaisiiisitsii st s 5 220
W8 B AT AT UH ] -eevveenennrererrrerneernerneereereeeteeeteateeee e 5 22
59 B PRSI ET eeeeereeeeereee e 4 =2t
510 B PR BB PR B - v eereeemmrmmmreeeerenemneen et 4 =2t
11 %;ﬁ;%ﬁ%ﬁ .................................................................. 5 £}

T PIREW PR RSTE 30%,

O A% O ClRAREM 8 HAATF R

1 FH #0bf G. P. Agrawal, (JEZRMYe4F%62%%) (Nonlinear Fiber Optics) , HT
TolkH At (2010 426 H 1 HEE 2 RO

1. G. P. Agrawal, <(JEZeMa4F%) (Nonlinear Fiber Optics) , H
ZEZHH Sl H Rk
2. J.H.Franz. V.K. Jain 3, RENER; CCtlEH45R%)

-96 -



http://202.116.41.246:8080/opac/openlink.php?title=%E5%85%89%E9%80%9A%E4%BF%A1%E5%99%A8%E4%BB%B6%E4%B8%8E%E7%B3%BB%E7%BB%9F

(SFHREDF) RIEEABF AN

RIE A RSN A RS 230220005
R
A b4 %;%%j;\ YeHRRE S TR
AR b
PRAE A J7 [ B SN 48 2y 3

sy | SRR G| Sein s i | SRR | SRR BT | Mt

ST 24 4 14 2 2 2 0

WRRENL HUEH IR ESR, HEARAL

WA TTRRER 23], A E R ERERMM L 5ThEE, B ERAR=RamikR (&
YIRS, BEEERS. WRERAS) MBS SEERZEIH ndhiik s
WM. WIRRGE AR ) ; BARMRAmEs . MERE. 9% o
WS> THUR] AIER: . 40 R S At =k =i DU (0 BRERT 7T4T 22
WA

PN 7 e

P 2

RO TTHE

F—dr: DR (4 58
1. ZHPR U0 R

2. FERIFTVEHOS G A
BV AfgE—M (4 ERD
1. A%/ AL 40 M L

2. W SAMEK R

B dEEE (4 ZERD

1. Jishiip

2. W EThRE

3. MEE 4R

FEUUVE: AN RS (4 FRD
L. P 2 oA

2. BUREERINT

3. VBRI

FhVE: AfRE R (4 FRD
1. ZRRIARE BRI (b 2B B IR
2. WGk 3
FANVE: dEE SR (4 ERD

1. W e shAs A%

2. rhialf4E s

3. Yz

FEUE: Az S G (4 FRD
1. BAILEAEHE

-97-




2. YefafiE

3. Qe kR

H\PF: dUMEIR (4 2ERD)

1. ZZAkEA (GPCR/BEELAZA)
2. BoEMHRS
SIUE: UMUE R (4 2R

1 CDK-J& {11

2 K56 B AL

3 i 4 M 3G B e

B+u: giM b SRET: (4 2R
1. FHifussnett

2. J{TTERE (Caspase ZEL)
F—dk gUMIAN R (4 R
1. RGBS

2. BRS04 RREE
BTk B EE (4 2R
1. BEEHA

2. HHHIRIT IV

Mt 3t 48 )

BV ENR R

MAHI X OCHREAREN OHAATF HRER

e BB 7 (80 i UL, Ay RO
sppg |l ETRARENE AR ARG

2. HERR IUEYHT: BRI RGE

-08 -




(AR EHIIE) IRIZEFREFARN

R R KA R EE RS 2302b0006
THEE A7 TR
I BLE ﬁﬂgﬁj’\ YeHRRE S TR
S AR 05
PR 7 R s B R =40 48 4y 3
g | P | MR | SN | Bt | ST | Bl |
DE AL 24 4 14 2 2 2 0

WRARENL . A H I RESR . Rl GRENTERAE B B E PRt oz A5 20

H H L ESR

L FARGURPDRLI A & S B 5 5

2« TIRARKLT . GORERAE PURE S PRSI A SRR Sk 5
3y TIRGRM R ZhReRrE LN o

WA GEERS T LERD
RREAE

F—F YRR EAESEHR Gt 4 %5
L1 GoRprRl i E ARE &

1.2 YRR R 2

L. 3 G KPR 7T B M a3

L4 G R EL 3 BT 2

BB JORNTRH & TERERE Gk 8 %)
LTS GUORM R R, T7iE . TERALEERNGE /) (2 220D
L1 SAHVERR P P B

L2 YRS TER

L3 AR SAHTERR

L4 BRAAHTER T bR

2 WA S GURM R R B . T7iE . TERALBERNGE R (2 220D
L2011 YliETk

2.2 IR — B RE

2.3 M R

2.4 JURRBAE #1128 J7 1 B EL A

.3 [ AT S PO R R, T7iE . TERALBERNGE /) (2 220D
C301 WA Sk

- 3.2 YRR R [ AH ) A

A GUORM B B SR FI . A TERWIERRISE R (2 2R
A1 AR AN

4.2 AL PN [FHF A

DO DO DD DD DN DN

-99.-



2. 4.3 HALRH AR BB

FB=F GORMREER (—) —bFtkee  (GL 18 2R
AORMBLHIEIR (5 0D

P SEERS T e R

-2 JERI I ZL RS A AL B AR
AORMBHE RS (5 )
1R

2 ORI ECR O

-3 AR R RO

AURMEHIBE (2 221
AORMBHBOEYERE (4 22D
R % S

-2 BB YNRORL T RGN KR 5 AR (14 18 ' RO
-3 AN KN T IR RGN

A A R EVE AR B A S R I 6 R
3.5 GURMBHES AT IR (2 2R

3. 5. 1 YBLMIGK S5 i AH BAF

3. 5. 2 B AAK G B

W W W W W W W W W w w w w
BSOS R W NN NN DN

FBNUE FORMBRWEMER (2D —H%. RE B¥E Btk G 10 2D
4. 1 GORMRL 2R RE: #ik. SREE. BERZ. TRAR. WP, (2 2R

4.2 ORMBH AR RE: IR B3 I UK. (2 2ArD)

4.3 POKAPRLT R AR RS FEBEER . B, B SR, (22D

4. 4 GORM R RESAVERE . WRAE . WAfbamPE. WA, EMiAH. 4 220

FBLE JFRMERNESRIE Gt4 2R
5. 1 GUKM BRI . TES R AR 7 (2 220D
B. 2 HURMEBHIE. B MESEYETERER) 0 (2 i)

FAE OB 3k 4 26D

6. 1 PUKAEHEAEY RS TN (2 %5

6. 1. 1 KA R}

6. 1. 2 K25 ik

6. 1. 3 YKAEYME A S5 2B

6. 2 GUKAEHE N7 TR - KR TERE, Ak Akl (1 528
6. 3 PEKAMRIAE B 2E . i BEVR. MBS N (1 228D

7 A 1. PPT s 5RTIMARTH I 30%, RFER S5 70%.

MAHI L O cliASEs O A AT B R

i FH Hohs CHEEVIEHEM AR 1EE/ 9 WAL RS BRIJO

Lo 5RHYE UK RH B fho Tk At

ot
PEVR e, m aokmmes woRi TR LR

-100 -




(EF#EBFESER) RIEBAHFAH

PRFE 44 F5 B8 ik S HEAR PR 5 230220004
= WA T A . . .
WM TTA 8 AE 7 B HeH AR S TR B
A BB ¥ A
BRFE G J7 [ B R E4iNy 48 0y 3
2R Erh R | AT | SRR | TR S | SO | B =5 HAth
DECLE 34 4 4 2 2 2 0

WAL ZOEE B RER. 2Rl G R B E brfk oo =80 5 50

A ATTRIE ], [ ERGER: RPN, A REEAR, XJ6/CT BigH
AR, IR BAGHE AR MRL, JEURERZ R BUE AR & PET. SPECT, JZERugHAR OB+
JENTRAE OCT; J67E g PAT) SEBRARER 2 BAGH AR JE 2 5 5 R AT URIAE DG SESR A . v
A DLJE B VR A FE AN S0 4T R Al

HEFENE S CLZHE ST R 2ERD
ﬁﬁ%ﬁ
v BlAER:
P 25 R BRI Bk R 58
2\@$%ﬁﬁﬁﬂﬁAMfm&%¥ G DURZAF B
(4 %8
=, EEREER
L PRI AN S PRI IIRE AR e, PR, FEoR, FERHPL, AR, AR FHEEN
AR RO SIS, AT SR, TSR, FAUELAREE, BER A
BEAEL s P ORE A R AR R SR MU SRk AR, A R AT SR O X R, 0 R AP 9 11
SR, R SYIAHEAER B IR W 2 AT
2. MBAEE Y B R IIEA TR AR ST (UG EN) M kel ] A
T N
3. AME MAGES; BAKRA: BAHAS UG HEARIE, HHS R B BRI
WS, SRS, EGRS SN,
4. BFEZEHMAEN RN ZHHN L HBCERE, ZEEHESHREMLE, £
WA R RO WHnR SRS AHER, LRMEOER, BEEE, 4k
PG
(8 %))
=. X%/CT REHEAR
L. XRRREH, X ZMr= 4 LR, X RIS R & .
2. X R, X R IEARAIR, X RIS R R
3 By X R IERE, CT MER, CT MM AEERIE, CT ALK, mEGEH, HifirR
4. CT MFIMEIR, ZHARME CT H#HL, 7R CT, ZHARWE CT 57 H CT M.
(8 %))
9. BREIEIRARAE AR MRI
I PRI, SRR, BRSHRIZEIEE, Wi fE, Ahemsrsl.

-101-




2. WEHAREG AT (BEI S BRMIY EE SR mL S50 2D-FT k)2 HEg
I Tl ) .
3. BRI G R, "I ARG 5 A AR RN FRR NP RS 2 (1 BAR JR
i,
4, BEFERERG R =S (ML W58 RS S aP) BT HES ) BRRES
Hla] ) AH Bty WEEREG AR D .

(8 ZEI))
Fv R SR B & PET. SPECT
Lo JBURHERZ R BRI AR AU U AR A G R U RIS s oA
M U s U R RS YR BUT R R A SR EEMIZER K
SRR R A B AR R D
2. v AL CREE PERESRAR B2
3. HOET R ENEZ S SPECT HIRG R HE; SPECT EUE 4 i 5 i S 42 1l o
4. IEHFRBTHENLEE PET B4 .

(8 ZEW))
S~ BEBEHEAR OLEMHETENTBE 0CT: St &R PAT)
L e RAEHEAR MRS : H62 AR s s AR ObiERRE: e m Pk, xRS
2. OCT TAEJFEEE (JREE, RGN HE, ZOFEA, HMFER) ;5 0CT BffFEs. 3. 0CT &
=8 B BAR o
3. JGRERN (FRARSRAE, BRIZRAE) ¢ JeAEBUEER CkJgElse, JEE, %, FF50 ¢
FERG RGN E CRTRNBE RE, 2ok RS, FOERRARAS) .
4. JFERGRIESENA CERE: MIEHNEER, MRS a7 B, 6 MR hRe
ZHGI, 2R ARA I 55D

(12 Z£/))
Mt 48 2R

EX VN 1. PPT #is SRR 30%, RFER S5 70%.

MAHI L O cliASEs O A AT B R

fit FH Hohs CHEEVIEHER AR EE/ 9 WAL RS RO

L (B2 BB ) 58 R MR KRS ot ANRIA SR
2% H 2. (BEEMBEORZE) B REW]; difh: BleA it
3. (BRAMAHAR) 158 £, HR; Hikoh: 7R R

-102 -




(RFRAME) RIZEAHF RN

BRFE 44 K JRF 1% e Y 472025042
e e WM - o
WA T A M A 7 B =Y LB
S e Ari|INE A ERiERGH
TR B DA TS E3i) 48 =2 3

sy | SRR G| Sein s i | SRR | SRR BT | Mt

ST 45 0 3 0 0 0 0

WA ENL . A H IR ESR . #OEd GRENTERAE B B E PRt o 2 A5 20

BREENL: AURFEERL T W HLS I BT B A Tl iREE, B AR B (K S Atk 0
IR E R Sl A BRI SR DL A ELAA SEIR T 72 P IR B P S A SG A2

LA A R CREAZ Y E b S A P S AR . BRI BRI SE86 T 0. R
LAt b, 7R E N ANRREARE R SR ) SCG I R

BoR: AEEvE. mEes. R TYBEE T SRR R AR .

BUERAL: I SIAURRE, SR SR I A L VR AR BT, A 2832 Y & Ao R
BRI M AR TR AR B S, 5 97 S A 13 o SR R S B I R VR AR 2 AR ST
YIRETT . EUEIEAL b, SRS R B AR R AR U R, R RIRATT TR AR
F i) R — R SR

HEEWE Kot GEEN]IS & KA

FE: JEFREEAMER (4 88D
JRFRZBI R B AR
JR A% H i
R A% LRGSR
JR 1% B PR 5 0 R
R % B GE 1 i
JR A% [R5 e
B BUNTESER (8 ERED
1. R A e it
2. TR AR
3. Alpha T4
4. Beta FAF
5. Gamma 48
6. %A
F=F B 5ER (8 BRI
1. %
1.1 TR R B A 1 ot
1.2 -8R
1.3 Yukawa Theory: 1% JJIF37E 8

A o e

-103 -




2. R
2.1 WA
2.2 ZJBAFAE S8 UE S
2.3 FeME A N
2.4 SRR
EWE: BESVPHEAER (6 BRI
1. Jii-¥, alpha f1E &1
2. B HIERT
3. Gamma H2k
4. 1
5. Wok
FhE: BRNSRAME~A (8 IR
1. SR
1.1 #% N
(WA 3 AS RIEKE
1.3 A% N
1.4 %R B
2. FUETUST YR (alpha, beta, gamma, electron and neutron)
3. MR AETT
3.1 F&E 1% % (Ion source)
3.2 JBURTERZ FRASOL M PF J7i%)
4. TR
FNE: BIRMEA (8 PREP)
1. R 2% R B veit = )
2. HWillgs 2ot 5 @B TR
RIS DOPNEP VAR REASIESN
4.1 Alpha #£il
4.2 Beta Rl
4.3 Gamma 3
4.4 RN
4.5 7O EE RN
FLE: HEE L EERYE R R E S S A/ (6 BRI
1. JBURHERZ SR e B b
2. SEEGEAOMEEL
2.1 kg LR R TTE
2.2 WOt ek AE i = ik
2.3 FEAREREE SIS
1% 77\ i FE)10%, 1E30%, HIR%E K 60%.
M Bt O SR BamES O HALAI HRER
15 FH#p4 GHEMEH R SRR 1B/ E g AR HARED . RO

L CRTEWEL) , SAEE, LM, MUK, JR7Betthit, 2005 442
2% H T
2. Basic Ideas and Concepts in Nuclear Physics, K. Heyde, Bristol and

-104 -



Philadelphia, 2004

3. Radiation Detection for Nuclear Physics, David Jenkins, IOP Publishing Ltd,
2020

4. Techniques for Nuclear and Particle Physics Experiments, William R. Leo,
Springer-Verlag Berlin Heidelberg, 1994

-105 -




(ETFi7e) RIZEFMAEF KN

REE TR =R/ a7 PR 5 4702b0001
VR £ 5
A TEA ﬁﬁz@j’\ BRI
e AN VI % |
PR J7 [ B R =4I 48 2ROy 3
SR LR R | AU | 2300 | B4 S | SeHuARE | B3R | HAl
Ay A 48 0 0 0 0 0 0

WARENL. A H IR ESR . R GRENTERAE B B E PRt oz A5 20
WREELL: AR TV B 7 B — e Rl Lo AR R iR AR, bR RRE T
DR A A AR AT S5, D9 SR8 S AR SCHT I R 22 F 7E S b
A . TRAER M E PR IAT b DU S A R PRIE ML= 09F FE K S8 PR o

oA HPRESR: 1AM E TR RS MIEAR T, 2. BEE TR EATT R T
3. BIRE T B A R B o B KB M T

HOEAA: AR RE DU T IR I T e R B I A A B GO S 1 R HEAT M) B A

HEEWR Ko HE GEEN]S & KA

Introduction (2 %K)

The Klein—Gordon Field (6%#i)

The Necessity of the Field Viewpoint
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M1.3 Overview (Principles of Effective Writing)
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Unit 5 Paragraphs (6 hours)

Unit 6 Original manuscript (8 hours)

M6.1 Overview of the writing Process

Putting your facts and ideas together in organized prose

M6.2 Tables & Figures;

M6.3 Results;

M6.4 Methods;

M6.5 Introduction: 3-5 paragraphs;

M6.6 Conclusion & Discussion;

M6.7 Abstract;

M6.8 Title;
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Unit 8 Writing Practice (Introduction, Abstract, Conclusion) (4 hours of practice)

Clauses

1 paragraph = 1 idea (3-5 sentences)
Give away the punch line early
Paragraph flow is helped by
Logic flow of ideas (cohesion & coherence)
Parallelism
If necessary, transition words
Your reader remembers the first sentence and the last sentence best. Make the last sentence

memorable. Emphasis at the end!

Prewriting
Collect, Synthesize, and organize information
Brainstorm take-home messages
Work out ideas away from the computer
Develop a road map/outline

Writing the first draft

Revision
Read your work out loud
Get rid of clutter
Do a verb check
Get feedback from others

known (background)-unknown (dilemma, shortage);
emphasizing how you fill the gap (novelty);

transition sentences;

N ITR [ PPT R 5ASRIEN E 30%, ARSI 70%.

ME%# X O cSBRESHER O HABRIT R
EHZE | GREVIEREM AR (E#/ g HARRAL. ARG RO

1. Stanford A i
INFF R RIS S
3. W L ATEREIR

2% H

N

-241-



4. ANFAECKERWHE LG RERKM
5. B SEA R B SRR

=242 -




CEBRENEARSRS) RIEFABFRHN

PRFE A R SRR A 5 RS R 5 17020052
g
VR 3 A BIF% ‘ﬁ;@é JeHRLE 5T R
L&A INI DA MIEZE
B B IR =4 32 S0 2
PR R Erp YR | HT | SEI 0T | SE e S | SEARE | B B HoAh
Ry e 12 15 5

WREAL U7 H B REDR . Ber st GEEM IR BECS E brfb o 28077 20
BAERAL: AR 75 B AT SR R 2 3R

FEEW: W ARIERES, ERTFUE T AR A ARG s B R A SR AN T ik, B AR
I 5 ARSI B2 P R 22 70 M AN Ak BT i

BAER: A SIARRIERT, B ERE OORRMMESLR) o ORI (B
LR L) SR URTE.

BUEERR: W IRARREC:, kSR T RIRATE S P RS oK, B F R BOR )
ARJFERAN T, B4R TREN R RSO B ER, B4R TRR R IR 22 b7 152

BRREEE: ARSI G0 BRI BOR K AR s, DL H AT AE 6 A I BoR 7
B, REFFR A S RGR MREAAE I, REAAENRIRA SO, BEOMBEZE, 5l
ARG P SRR e 54 2 A PF K IR B A alok, 51 3 A E W AL K AR RIS
G IR, BiR A RO NS REA G TFh 83T B EE G IR ARS S SRS 1 T IEAS 1.

HFWA S OFER & T 20D

F1E i JCHRINRGEMEEAR TR, SCME AR F:ZNHTEE, HaER
IR R (3 PRI

552 B OGBS R R R A, RS AR R E R, R E RS
FER LA, RAMER SR S AR S R, DG RIS S AR BN, S A AR AR (R e S
B (6 )

535 IR REESR: SRR AR R AR kR, ROUE, SUERBCEIRIRE, R KR L
Ua, WOLIEIRE, FALE AR (3 PRED)

54T GRS A ER AR el ARBRIE, GRS, MERIRINEE, BARERN
a5, JGHRNWEAIE (3 PRI

5% MFERGA K LD O LN RS, WHWE R, RSB
ARG, AN R THREE, RO, A SO ES S RIE g (3 IR

%6 T LA S IR AR GRS SR B g S, §TE O, W H B AA,
R SRR (3 PRI

B E ABDCEERCERN: SRADEREN RS, Mkt BB RS, AR
ROEHRN RS, FIHYECEFERERAGERN RS, HAaobBal &% (6 SR

% 8w MAVCHAINFIARE RS G XEs, SR ENARN EERNEOR, S =4 R
AR, SCHEBRIEAR, S EEaE LR (5 BRI

-243 -




H% )7

FA CPI ST 30%, WIRERIE IR & 70%. )

OA%I O CHRIAREN M AT R

it FH At CEEMME R # 2R 1R/ 2% HBURAL. ARG . RO
SRR S R4 £l B TR, 2021, 56 4 i
Lo kB, SCHRRNER, R R,
N 2. ZEids, BREERE, 5E6Y, Tk fo
SEHH R, BRIHEmF, HEJe, BT Tkl

3. (30 Bz (Coaton, J.R.) %3, Je SN, RERFEHRAL.
4 TR, RN S S AR, BEA AR

-244 -




(MARUFENMF) RIEBABFE AN

WREE AR PR [N e TR 2302b0002
‘ TIEE N
o7 = £l L%%IJ\\J\\ \ LR 0 2, e
U7 BBA R REH
PREES] EBIRE ) 32 ) 2
PRy | RTURL | HABT | ST | AR S | S| B A HoAth

BN | 5

WRFEENL. U H I ER . e R GEE R B S bR o 28177 50

YRAL 25 R ) R AR FE G g KR L DL SO AR R 30 0 8 5 SR A6 B 9 5 1) T i
P— 1T TR AR, 46T 2013 45, ARURFEM N (Z0A o EER W RN E (2024—2035 ) )
GRS, DAtk SOOI E M N G140, CAGRM R GOR 2GR GOR IR E N #i Ak i 4%
TR, FbA (R RS N CYOREBHE” BEBEE, FEREE RO R, 78
PR ARAE ) EARRFRAR BN RN, Bk AR REA SR, HBIRFEAEN
FKEEW. LIEMREFIRIERMEN, By /scoimt e e NA 8578 Bbn. B Lo, 5iih
AR S SRR A 51T, I ELIDE 0 R B R YR A e A DG TR

HFWA S OFER & 5T 20D

F—& g 2 %)

L 1 A2 e

1.2 9RBH

1. 3 YUK ARLEE Atk & rF S

L4 YR A YR R BRI R

BT YPRMERREIRRBE (6 25

2.1 GURAPRL A i

2.2 DYSEAL = BRGORTTRL B il RAE S A5y T A&

2.3 2P ARG T 10 2 B S B

2.4 YRR 50 5506 1 3R T A1 K S

F=F FET DNA 3 FHIGURMELE M AR REDM T (4 Z5D
3.1 IHRERLIR — 9K &0 T 43S TELE ) o A b 1

3. 2 DNA &1 PRI R 11 4R oK FTURE [0 72 ) 4L B 78 2R W43 Bt b (D 82
3.3 DNA B A &1 A1 1) 2 26 7E AR AR I w14 1
3.4 DNA EAH HI B g A B i ) 2H 2B 75 AR 4 43 A o 1 2
FE FORERB L (6 20D

4.1 F LR R A Tk

4.2 YRFEDR B Ak e LA s Rk A5

4.3 GK Mgk

4.4 WEPEGIRFE R Hifk

4.5 BT w5 TR ghoR I R 3k

4.6 FETHE S I 9K R R

-245-




40T GORFE DR B s S 4R T

FAE PRBA RS (6 2B

5.1 YKL R LR

5.2 TR IRIGIKR IR R G

5.3 pH M B4k 4245 R 45

5.4 EBINYIKE L RS

5.5 i -pH WUEBUR IR E 20 R 4

5.6 WHBUIKE L RS

FANE MEARERIREGY (6 %65
6. 1 HEh¥m KRz R4

6.2 XEhHE PR RS

6.3 ARV ThRe AL 22

6.4 KL SLBITR G

FLE PRGN REME (2 %D

7.1 GeKZ R LI

7.2 YK 2P R 25 1

7.3 HHTGIK 2 S VEVEN B 7T
7.4 GeRZYSEBIR

Eoill [ BE
O B9t O CHREREN & HA QI H R
fEFZOE |11 Phas, mEeE, whih. goRAE ). dbnt: Tk iREL, 2010,
(1] XeSre, B4, 285t GeRAEDMEIIM]. db5T: fess Tl HiARck:, 2024
(2] Pndfiss, okileds, RYERL. GURMRHG GOREAR M. JE5T: A2 Tl H AR
1, 2023.
(3] Tz, DUKAREETRAE S A 22 BT M0 dE st BlaE i, 2014
ZEAH (4] VR goREmESHA M. dent: BlEEHAGE, 2012,

(5] Mt R, MR, IR, 3. geRAeadi]. Jbat: BhAlaRet,
2010.

- 246 -




(HFhEZF) RIZEHBFAHN

BRFE AR ¥ IR 2 Wi YRS 2302b0005
N WA . . .
WEATTA &1 S=< RN W LE B SRS TSR
EEATilINS A AR

BRFE ) RABRFE Edin) 48 2Ey 3

HoAt

H
4l
A

B bR | U | el ot | A5 T | SEEeE | B3

R 24 4 14 2 2 2

WRRENL . HUEH IR ESR, HEARAL

WA TTIRFE M 3], A RGUER R SR AR, R LR S R, AR
AR SR A, SR TR S R, i AR, 40 DNA $id S8 2R LS,
MMAET . S REAE A, IR S, R IR TR A T L, IR R (R TR
¥, R L Y, MicroRNA AR, e 2 74EFETT, TSRS, A s
IR BT FU4T T BRI

B NE MR

TR 2

S HCy A

vk MEEME (4 2R
LR st 7 7 5

2. R i 7 B

3. JiyRg FE AR

4.5 W /41

FR AL AR (4 D
g2 A

2. Jigs L A

F=iF: AKEFESESMME (4 55D
LA A KR 7

2.MAPK 15518

3.PI3BK/AKT 15 5 18 %

4. mTOR 155 JH %

SV kTR SME (4 D
LGS K1 S5 s i R A2k Fe

2. J SR R R A IR A0 L e 7%

SEhE: A EAFMIE (6 D)

1. FLAZ 4 e w20 R B 1 2 L

2.2 F A BRI R 4 5 IR 1 e AR

FNVE: 4 DNA i S22 L (4 228D
1.DNA it 51& ZhLi

2.DNA #3515 5 % F 18 i

FLUR: gifustT. b SEEAYE (6 2R

-247 -




2B BRI T 53 AL 5 g

2 400 B IR 5 L] e

3. Ji g 448 i s 245 1L 741)

4 .40 534 5 e

S\UE: MR RE (4 20D
LR PR S i

2. P05 2

3. Je 80 2 4

4. 20 R+

5. J19g G g% 8 S AL 1)

6. 1B IT S AER YT

SELUR: R A AR B A o T (2 2R
LR A5G 5 I8 A B

2. Jiged L A B A AL

FHvk MBS EDY (2 D
1 JRg 72 231 L

2. MR A5 T

Ft—ik MRS L (2 20D
1.DNA H A& 5 iR

21 EH OB g

-+ 3k MicroRNA FIffR (2 £
1.MicroRNA 515 5% Sl %

2 MicroRNA 2 5 i kA4 ke
FH=dF MRS FEIRRTT (2 D
1 J98E 7315 5 2 T 4

2. JHR oy B )y T R A S R
S0P TS ME (2 D
148 B

2. JW PR 4 i 2 150 R SRt

Mt 348 F

Y

MAHI  OCHREASREN DA A IR ER

M TR TR &5 (F %t AR OL. AR - RO
ey | RE A PRE AR DR

2. AR MR Y)Y TR AR R

-248 -




(EMSRIEHEAR) IRIZE A F KN

WEATH A W 230160001
TLTEIN A O F U EERR e
SRR B WA

TREEZ BB IR E4) 48 0y 3
g | e |G | SR T | S S| BT | e

s i 48 0 0 0 0 0 0

WRRENL. A H IR ESR, HEARL

AT TRRE T MBS AW A AR N 22 AT i, s RO IR 2 A R DU E A AR 52
R SR IRTURE . Ber A E T ARG A QM SRR R, M EERE
BeRE, B ER RS SRR BT A TRE ). EOR S A B AT SE BRAE R SR UG L AL PRAL
L EGIERGE ST W ARRE, FER ARSI SERSERIEARIMVE BT R TR, NJESE
W5 0V B Al o

PPN Je
Fw BRI GFD
L1 AW eI BRI 5 s F 45
1.2 S0 & 2 AR 540 FLHE
1.3 WRRRER 505 A
B RRAEHER (6 %I
2.1 e B R LS 454
2.2 FEAH & Y EHEAR
2.3 AR EG T
2.4 O R R 5 R
BT MRAEYERREAR (9 R
3.1 AR IR A BN 5T B R AE
3.2 AR HECS I AR
3.3 Al W EEE
3.4 AR TR Tk
3.5 il G AR
B AV IIEAR (9 2D

-249 -




4.1 73 )6ICEHOR B 5 B H

4.2 H AR 2 w5

4.3 BB St

4.4 AEHRIER GHZE. HEND
4.5 HIKEAR GRIEHE. SRR RER)
BAHE: ST EWERREAR (12 %8
5.1 DNA/RNA 25 4iifk

5.2 PCR JF# 55|95 it

5.3 ¥k SEAR

5.4 FREITEA VIBERG D) 5%

5.5 HAL 5oL

5.6 Southern/Northern blotting

BNE: RIEESIREOR (6 £
6.1 UM o

6.2 ELISA SE50 it 5 #:4F

6.3 Western blotting £{ AR

6.4 Gl A HOR LA

B SGELBRIHEIE (3 FH)
7.1 BT RS

7.2 HlE A EL 5 S5 R b

7.3 FHIHR SCEIFRBIE 5 52804k 58S

7 A A, PPT 45 5ACRAARTHE 30%, RFEE T h 70%1

9 T 1 E Hosh N
6 ) 24hA M Bt O SR BamES O HALAI HRER

CEEME M 8K AFE/ 9. HRRAL HRED . RO

1. (EVSEREAERAR) TiiEE: F8, A gmE, HRER:
I REBHE B RckE; 19915 7-5359-0798-9;

B2 HH 2. (EVEMEARLEEAE) wEE: EREWE]: HRER: i
TG R kL s 2019; 978-7-5621-9720-1;

3. (BB EMHEIEERY T EE IKIER, AN T g, HRER:
Bl Kbkl 20205 978-7-03-063678-2

-250-




(EaREMRIAR) RIEERAHF RN

wRa | T jzfﬂfgﬁicme YRR g 230220012
TTE TN AR WRAT Dtsteess T
BB R e pRE

L eyl B 22 32 =2 2
P2 Erh bR | LT | SEBG A | e Thie T | ST | B 52 HAth
I Aoy A 0 32 0 0 0 0 0

R NI #or H R LER . BUA e GREMIREE B ECS B bt ooz A 20
LB N — 112 AR E KRR, B S AR RA W X gE, HRREZR,

WOTEAR R S e, (EarRlet it ) & Bt E s R A Rl 2 R R A, &
I A AR A i B U A BT A BT . BTERRGET 0, DTSR A A ORI AT
JA R FCAE IR AR . BESRATE T AR AR 7 3K 1 TR 1Y) IS 5% e W08 B0 B 1) R IR 2 1t
iR o) R TR, IR AT SRR 4R

AR 2 DA RS, BRI LA AR AFES IR E 2 MEARTHT 2 A DT

16 & (225 .

HFENE ST Gl 51 S )

A RHE I N A T2, R T B2 5] [ Y AR a2 AU R 1 SO AR, L
FRAE 6 M B R . WA AV S50 T BiEs. S, K
A, Y PREEYSE . AR — G E RN I IS R E RS HAh R
X EFERVIREE . AR SR 2S5 108 2R 2 ST BRI AR dn B 2E i i g
AR 2 HE 8 M2 M A SE I =GOt et g, RIS R/ Z I &2 34, &
NI 4 N, FRit 32 2

1. B AR SUMO eIl Al ThRewt Fidt e (BH R

2. BHRBEESH S RENHFIR AR (D

3. HHEEAE S F AR AR D

4. F R RN R (RN

5. beta 4 B AN R AR IS HLE] (R

6-8. T MR AR A T IR UF I T R g

M U AN [R5 S U IR, £ D S U [ A A SOk Atk -, SE Rk 1 RS AR
%7 |REEIEREN . 5 B SO LR DRI ARIR AR T A Sk Y
AL B O HrRE S UL TESUREN A T

M B9 O clREREN O HA A IFH AR

R T N e N SN TS

Nature. Science. Cell. Molecular Cell LA} Nature 1T £ %155 E prE &

% N
BT H A

-251-



(RERFNE BMRBARRIRIR) IRIZEFABF AN

PRFE 44 AR WL AN T Fe 5 A A JiR B WSS 2302¢0013
NS . WA . L .
AT [ SCH e 8 TRl S TR
EEATilINS A vl
BRFE ) RABRFE Edin) 32 2Ey 2
st g LR R | AT | S238 T | SIS SR | B3R | Hih
DR LT 24 4 2 2 0 0 0
WRREEAL. BUFH B ER . BRI
HUFH B M ER

WIS ATTRFER 22 3], 54 RGuh F 3R A WA 2 oy 7 AR ) 25 S 0 J B0 55 AR 45 e 4
PEo 1l RE M LIREAER, 2 B SR SRR 4T N RGP R:Alh
BENE 2
RN
P POBERA BT AR . OLREEARRR . L WME-TERER, =,
WoERE 5 AT TR GAIER  —. BT RIsEEARSE ,  k
JEEE TR EARRA = W WO RET IR, UL ORI R
(5 220
F YR EA DNAHA T PCRAEARFEHAFEMEAE R —. AR, —. PCR KM
&, =, PCR RPN/, VU, PCR 514%iH)EN, #. PCR [#MEZER, /S, PCR
48 o B e ) — SR B ) S R R s SR gateway FEARIEH —. gateway BRI A
T BP RN KILTRIEE Y B PCR %558, = LR RN L ORIFE Jedr 38 K B 74 PCR %
E o WL RATHEFE G e . 16 i)

9=y

—. PCR M J Ji 7

RS gateway TR A ;

- nfeTiE FH O S SREL E O S ) SR

+ e 5 R e B e ORI S R 5

< W IR IS IR B RS N BL. 5 SR

HE

B SMEBCZ SN H % DHSa B2 MMM % DB3.1 B2 s RAT
HEZ S AMABIH %% BR1 BEZSHEMH %, 6 %8
Bt 32
1% 77\ i
M B oCHRMBEREM oM AT R

B W T & (R %, RO, t IR RO
sy |[FEEEICE ST RO

2.4 AR BT & U

-252 -



(GRS EA) IRIZEAEF KRN

W T BT IR AR R 23020001
TN U e | Rir s TR
SRR B P

TREEZ BB IR E4) 48 0y 3
g | BT SO | Ses st et S ien | BE | s

RE T 30 4 8 2 2 2 0

WRARENL . A H I RESR . HEERAL:

AR, ARG ERE X FHLRIOE T, X HLATH 2, H4h. i
WOEE 7, 20N el o, LA LB R ARG E I RL R i, ZrG i, (il ot
SSHRHIR G AR ROR . 224 DR R T 4T T BRI SRR LA

BEEWNE Mk

L X & (3 PR

11X ek rn 2

1.2 PR AL x 2586 AN IR S R R0 T AR i B
1.3 FEARN

14X B0 € &t

1.5X SR GG 73 A A it PR )
2. X FHERATH i (6 PRI

21X STEATI BiE B 7 B (1)
22X HHERATI B2 3 = BB (1)
23X WHERATH A T I TV

2.4X SHEEWIAE S H

2.5X HHER IR/ FE B

2.6 R HCRRE B E

27X FHERAE LR Ay A 9 R

3. AT RIS BT (6 BRET)
3.1 B Ah-n] W1 o A ik R A
3.2 HEHPAAA YN LS — 0T WYL
3.3 BAHh-0] WA e R T

3.4 SEIGHIA

3.5 BAh-n] WG 3B i et g
3.6 L Ah-n] WL RE B R

4. LLAMETE AT (6 VRIS

4.1 B 5r T LA

4.2 Z 515 T LA L

-253-




4.3 fEST I AR 2T AR TR A

4.4 LLAMGIE 5 HT R S ) %

4.5 FHIEMR WS 5 7 T S5 MO0 &R
4.6 B HALE VI RFELL SR
4.7 TEHAE VI RFAE £ AR

5. [ ZR L A A R R i (4 318D
5.1 FaE AN 3

5.2 [RIAL 2R i o0 #r

5.3 s Hrid AR A

5.4 S HTaE RN

6. La It (2 BRI

6.1 AL

6.2 ZEIIIHT

6.3 ZER i BRI

7. BAGHT (5 PRI

7.1tk 33K

7.2 ST B A
7.3 A% AT AR
7.4 ik ) YA E BT
7.5 SIS
7.6 RO X
7.7 BABHE AR B K
gt FA: 5 SR B B0 AR SRR VR S E , 8B & 30%,
WREIEML & 70%.
M B4 O SHRPAREN O HALAF HRE
15 FH 20kt AEiEL
sEB 1 AR5 R AT A HOR  [M]. [F35F R 5 H R, 2006
2. FRARSR AR W IR E AR 5T 5 R [MHLK 2 H i, 2007

-254 -




EFEMUFRIZEABF AN

URFEA R A WA 5 2302b0004
WG B, 3z il U
EVE LI lIN Al BRI AV

AR WAE TR i) 32 For 2
Fripgy st g | RTURR AW | SRR T | B AR T | SSRIARE ) B | Sk

I Ho0 iic 16 4 6 2 2 2 0

WREAL U H B REDR . Aot GEEM R B ECS E brfb o = A077 20

WA TTRIER 2], 2 E RGO IR R A RS 5 Thhe, S ARy B 54k,
WBREEH 5 ThRE, DNA FPalillse, FEPRIE . JEDR S50, 20 914 2R 15 sk b
BAERIR, DA DU A R AR R T T BB S .

HUEANEJCEAE GETEDIS ET D

TR N2
1 ¥R J|EARMSHSIIEE EHS: SERMNAER, EERPN—. S =
DUk 2544, HATRPIEMH SRR R R
PR FEREREAHS LR E AR S REHEIER 7
(2 Z21))
2 W EARARNSE S
H s EEBEPE
PR FEREEAREEN E T CRINEMLEYE) RSP i
(2 Z21))
3 MR EmEERSE S
B AT S
Bok. BREEARAFEEM ST Gk S8 AU AYLERIToE. &
T AR EE) 1 IR H AN Stk vk

(2 £
4 PR EwEARKSE ST
Hd e AR BT (BEHE)
TR BEEE PN EEN S E—— AR R, R A EA RS
AR
(2 £

5 W EARmE St
Hd e AR E TR CRIKR)

BOR: EREEARMEEMS B E——HEER R, R A A REA RS
RS
(2 ZH)

6 PR EARKS A5

-255-



#H s A TSR
PR FEIEEAR —REE UGN
(2 ZW))
PR EAFRMO S EA EBmEE——WEA MR EAR

N
%)
R AR AR A0 B 1 A S5 A R s B L T R X R R B8 0 T

ﬁ.ﬁ tl\ |

V
D

s

(2 ZW))
8 WHY BRSNS IIEE HA: BRIRMAR, RRM—. . =%4M,
IR 5 DR < Z, DNA 5 RNA ) X Jl
FOR  BERZIRI AR ST, 4E R = B A AR FH 7780 DNA 5 RNA (191X
9 HHE  DNAJFAIMIE  EHS: DNA FPAINE ik

(2 ZW))
BR: EARENEEIR AL 2= 2 AAR I DNA 7 51 1 S B R 0 FE
10 P EES R EiA: BELSAFEARPEAFE ST, RS ERT
.
BOR: BEARIEDLS F BOR B A S5 2 iR o A2

(4 ZW))
11 % ERESER B RRGHRER ST RSB S6EI7T 7%
PR FEAE LR S5 40 i 005 DR AL

(4 ZW))
12 % EES%m B BRSWER S MAEAW, FRESGWE RS A
I
BR . FER IZT 8 9 AL AR BN A8 RN AR 5% B 28 R AR S MLk e 2 RV 97 12

(4 ZW))
13 YH%  dufufi EEA: N RS AR
PR FEIEMME AR E S R R U e

(2 ZW))
14 Y% 4ufuf A AT
PR FEE TR 15 A AR ) AR K R A AR R S AR B SR AR E

(1 Z)
15 YH% aupuEIE Ee iR S e
BR: AR MR I R AR S A0 R IR R ok &

(1 Z)

Mk 332 S

L Ve

O B9 O CHREREE O HAh A IFH AR ER

HES | GEEIMERB 2R (E#/F . HBEAAL. . RO
g

PR L5 MMAEMAT: PR ITVE R R
WERR THRSE IR E G5O Tl ikt
WS LR BV AR EOE R

SRR HIEA BV s Tl i

2% H

= o=

-256 -




(HASEMAELANBEIER) RIEEHBF AN

AR WOt 5 AW H 23 ) A BLAE A RS 5 2302b0013
TETETIN e o T ERERS
EsEevi|IND A T A

HREE IRE R C4i) 32 0y 2
iR | B UHR | AR | LR RS | SeHuEAE | B s s] | Hih
DE e 32 0 0 0 0 0 0

WRERL. #EER I RER . HEERL

AURRE T AT FCAE R AT B, AR B B RN RO 5 B dr it Ao A= K
TEIEMHLRE) M AR AL, S R R = A & R A RN, HAE it
fifi b, S ST WP RE X e RN S TR A2 W RT . IBA R A AR ST, i o A
J B AH R AT 45

BN K
B RS (%R
L1 WOGTE AR 5 v i 1 F A D
1.2 sk e s AR
1.3 W HbR. 05 % ik
B WORREIERL (3 D)
2.1 WORRIPE A SR CREdE. M. Ttk SR
2.2 HWHBEITEOEREF N (CO2, Nd:YAG, Er:YAG, #E5T, Jekhiot, 2 SmiEotss
2.3 BotMEEIEAT N GBS Bkob. P Q. BB KILEIME
B WAL (4 R
3.1 S HALUHEAER MAEA R il 8O, B, Gt
3.2 KEOEESH WIRRE. B REL SR REET. ZRARK
3.3 ALVEHER S MES A (g i)
3.4 WHSOEFREEIE R (K. HPERL MR, &KES
VU SR EAE R SR (4 20
4.1 Reifede. HOBRERIHAEE
4.2 IR AR S SRR R RS
4.3 POPIESIRE: ABE, B R4, Bk, KL

4.4 IR ECE R

-257 -



B B EAER (4 %0

5.1 BRSO I R B

5.2 Jesh vk (PDT) « JREL. 6. EAE RS R
5.3 AEWIRIE (RSRIEBORIRIT ALY ERD MILES 4l
5.4 FANBOCHI RO ROV, (1 DNA $5i65)

SENE: OGIRER SEORHUAH ELAER (3 240D

1 &5 B RS ik B S 2

6.2 Joii 5 RN & b B AR

6.3 NHI: WOLHA . FEEALYIE IRBHEAD
L. SBRARL S e EAER (3 FED

7.1 S Bk O AR I 8

7.2 FECRURL, BN, BB SRS W b i R A
B\E: WOLBW S RGHEAR (5 %)

8.1 Je MW EfHE (OCT) R &)W H

8.2 WOLHIDE MU BOAR 55 it i Il

8.3 PG G HUEHAR (T MR SR %)

8.4 ¥ RO ERE SIB S HAR

8.5 LREWOLTH R

EILE: BV R RIEYE (4 20D

9.1 GPRHEARHHAEFLGEE (NEIKFER AT
9.2 FEPRHOBTE A M EE b i) B L H

9.3 JGEAE R 5 o QAR I Rt

.0\

EX YN AT, PPT 45 5ACRAARTHE 30%, RFEE T h 70%H

M A% O clRiEsER O HAb AT RER

R W T &7 (R AR OL. (L IREE . FRUO
1 CHOR SRR I RN R ) %
e A, 1999:
Z%4H 5. (BOBES) CRE) , FRMRERAR MR, 2003
6. (EMBEE, FURR) (ESE) o o ER A
fRAt, 2017,

-258 -




(ZNARMBEEENFNR) RIZEAEF RN

WREAT | TR VR R | R 230260010
T TN R . | rs TR
HeE DR il

BRI IEAERFE =4 48 0y 3
g | RV | R | S| Bt | S| Bl | st

DECLE 24 4 14 2 2 2 0

WRRENL. A H IR EDSR . HEERAL:
AR URFEREE A G ORI L Fe A S B AN B ek e, JF HoOM B A N A T
AW SERR

N R

1. T&HHR: (16 2E0))

1.1 THGR MR ARES: (9 220D

111 A4 AR K

1.1.2 ToALAKM B} S A L5 44

1.1.3 ToALAKM B — RFE

1.2 THLGPR B RRZE (9 2205

1.2.1 ZOGHUKIRL: 81 ri, BRI,

1.2.2 HATEHLGKATEL: 9K BRI, Fe304 9Kk, 2 fLEEGK Bk

1.2.3 ToALAKM KR TE M

2. NG MBHEAED Z RN CCENA R SERITIE) (20 246)

2.1 NG B e A S . 2593k .

2.2 TTHLGORMBHE T A N . 2993k, BSR4

2.3 ToALA KA B AE Fo At A= 44 v (1 LA

2.4 5ENGKA R LI AR TS TFIAZI (4 240 o B4 AP AN, BsRE
SEATWIT IR, A BTG RIE A= 4 27 A0 ) S5 A 70 3 i, 5 A B2 ST RN AT
3. GBS JFRE T A RARMLR . (8 i)

R A LR GRS 1B DL AR REE RV G iE , ol i 30%

BRRAEA E 70%.
M B4k O CHBRWESmZS O HAAATFERES
15 FH b AETE Y

1. M1 RED-THAR R EFEL [M]. RS EH ARk, 58—k

2. PRI JURPIL-VIRGOA R RL 1 & sl S ERERE T [M]. A A KA
%4 FEA:

3. B R, BEAPETERBEARA R f 6 5 R [MTAGSE T HE Al
#t:

-259 -




- 260 -



	学术学位硕士研究生培养方案
	§1.1 自然单位制
	§1.2 度规和逆变协变矢量
	1.逆变和协变矢量
	2.度规
	3.闵氏空间和欧氏空间度规
	§2.1 狭义相对论基本原理
	§2.2时空坐标的Lorentz变换
	1.间隔
	2.间隔不变-光速不变原理的数学表述
	3.间隔的分类
	4.Lorentz变换-四维时空转动
	5.时钟延缓和长度收缩
	§2.3 Lorentz群及表示
	1.Lorentz变换连续群
	2.空间转动O(3)群的李代数及表示
	1）李群及李代数
	2）O(3)群的李代数及生成元
	3）O(3)群的二维表示
	4）O(3)群的三维表示
	3.Lorentz群的李代数及表示
	1）Lorentz群的李代数
	2）Lorentz群的生成元
	3）Lorentz群的表示与对应的Lorentz变换
	§2.4四维协变量和Lorentz协变性
	1.Lorentz协变量
	2.固有时
	3.Lorentz协变性
	4.能量-动量四维矢量
	§2.5韧致辐射
	1.韧致辐射的电磁场
	2.韧致辐射的电磁场能量
	3.韧致辐射的微分强度
	§3.1 量子力学绘景
	1. Schrodinger绘景
	2. Heisenberg绘景
	3. 相互作用绘景
	4. 绘景变换
	§3.2 二次量子化（谐振子）
	§3.3 非相对论性量子力学的散射理论
	1.散射截面和散射振幅
	2.散射理论的格林函数和Born近似
	3.分波和相移
	4.S矩阵和光学定理
	§3.3 相对论性量子力学
	1.Klein-Gordon方程
	2.负能态和负几率密度困难
	3.传播振幅破坏因果律
	4.Dirac方程
	§3.4 费曼路径积分量子化
	1.量子力学原理的路径积分表述
	2.路径积分量子化与正则量子化的关系
	3.自由粒子和谐振子的量子化
	4.传播函数的路径积分表示
	§4.1 从经典力学到经典场论
	1.经典力学
	1）牛顿力学
	2）Lagrange力学
	3）Hamilton力学
	2.量子力学方程和经典场方程
	1）波函数与经典场
	2）Hamilton力学与Heisenberg绘景的对应关系
	§4.2 场的定域性
	§4.3 Lagrange场论
	§4.4 Hamilton场论
	§4.5 对称性和守恒律
	1.经典场论中的两种变换形式
	1）时空变换
	2）场变换
	2. Noether定理 
	1）对称性和守恒流
	2）独立参数确定的对称性变换守恒流
	3）时空平移对称性和能量-动量守恒
	4）Lorentz转动对称性与广义角动量守恒
	5）内部变换对称性和和荷守恒
	§4.6 Maxwell方程的协变形式
	1.真空中Maxwell方程微分形式
	2.四维矢势
	3.电磁场张量
	4. Maxwell方程的协变形式
	1.《生物实验操作技术》责任者：麦鹤云,邱才训编著；出版信息：广东科技出版社；1991；7-5359-0
	2.《生物显微技术实验教程》责任者：主编金丽[等]；出版信息：西南师范大学出版社；2019；978-7-
	4.《激光与生物组织的相互作用：原理及应用》（张镇西 译）西安交通大学出版社，1999；
	5.《激光医学》（朱菁），上海科学技术出版社，2003；

