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Material Science, especially surface and interface science, has had a dramatic
growth in importance in recent years due to the increased interest in nanometer—
scale structures and materials. A number of experimental techniques, theoretical
models, and computational methods have thus been developed in order to better
understand and control such surface and interface properties. Synchrotron radiation
has also become an indispensable tool for such systems, with over 50 such facilities
worldwide, and several new free—electron laser sources for time-resolved studies now
coming online.

This course will first introduce some basic properties of surfaces, including their
thermodynamics, their electronic structure, and the theoretical approaches that are
used to model them. We will then turn to synchrotron radiation and its principal
spectroscopies use to study atomic and electronic structure. Special emphasis will
be on spectroscopies provided by synchrotron radiation: photoelectron spectroscopy,
x—ray absorption spectroscopy, x—ray emission spectroscopy and diffraction.

=. REHEER

FI PR PR S IR G L, B3R AR S R ) B IR IR S S IR R
BR BN SV IRE ST, LK BAEME O fE

163



. REHETE

WREPH . REDHE. BEYS) RERE.

I REHFARTSZH

HHENE

REHZNE oo

#HEFA
% —1f Introduction/Z 12
%5 i} Synchrotron Radiation/[] 5 & 5+

%5 =ik Probing Matter with X-ray/X J&#4 RHE
|

#PJUiF Basic Parameters in Electron and Photon
Spectroscopies/ i T FlG Tk 2 S AT 3R

Sk X-ray Photoelectron Spectroscopy /'
TRETE

751 Ambient Pressure X-ray Photoelectron
Spectroscopy/iT i k' L AEE
i3 JH WEHY., Ba
-tk Special Seminar 23 (F) .
3 M} SCERBE L PFiR
% )\IJF Auger Electron Spectroscopy/f# &k i, 1
e

S ILYE X-ray Absorption Spectroscopy/X Hi4k
VLI

%5-+9F Extended X-ray Absorption Fine
Structure/X 5 42178 1R i

#+—uF X-ray Emission Spectroscopy/X-Y &
i

%+ i Lecture on Free electron laser and its

applications /H H HFHEOEE &

164



1+ =9H% V4P Physics and Chemistry of

Interfaces/ 7t [ W) ¥ Ak, 2

F+ U In-situ Characterization in Catalysis

i 00 56
BRI

75~ BT ARSI TTE

SEHENE (50%)  HIKB ST (25%) .

G, #FMASEHE

(—) HEFEFM
4 =2 P
Core Level F.M.F.de
Spectroscopy Groot, A.
of Solids Kotani
Jens Als-
BACX e Nielsen, b
iRl Des BAK
McMorrow
(D). =%+HH
SEEZ = Iz
Physics of Harald
Surfaces and
Ibach
Interfaces
Soft X-Rays David T.
and Extreme  Attwood

RS (25%)

H ik
CRC Press

HERS AR
Za

t i At
Springer
Cambridge

University
Press

165

SR e

st onHB R s S

tH A H

2008-03

2015-04

R H

2006-00

2007-03

ISBN

9780849390715

9787309112696

ISBN

9783540347095

9780521029971

X

X



Ultraviolet

Radiation
X-ray
Spectroscopy sp
with = Springer 2020-00
Cramer
Synchrotron
Radiation
X-
Abso:Si/ion J-A. van
Bokh i
and X-ray okhoven, John Wiley & 2016-00
. Carlo Sons
Emission .
Lamberti
Spectroscopy
Auger- and X-
ray
Photoelectron  Siegfried .
egime Springer 2013-00

Spectroscopy Hofmann
in Materials
Science

N FARBEHE
PEARSEAE D IRAL . WL, FIRIE ST A 1 5 SO AL

s FAf Ui BA (AT i)

166

9783030285494

9781118844236

9783642273803



(ZIELD BERHN

—. REEFRFER

URFE A PRI9E L

o % fLFkHPorous Materials AR  IMSE2302
WHZE (AR R 2oy W 2132
FEm A (MEEE S TR BRES.  |P¥x
: EWIB R 1L 1, 1k 11, PER AL,
g . y f
BB E gl
FRREAL: MR SRS LY NS

—. REFAN

I JLHE, ZUMRHAIZE B . 8. it LG B SRS AA H EarERE R R H
s, gl 7B T MRERFZE AT 2 BRI FT, AU 12 408 2
[PIRE T R, T H 2 I A2 A8 R U T 5 o

ZALRE R . MR I T A A S R AR AE R R I — T I R Tl R, IR
NTE T 2R RN LA, AR, SRR R DIREN . X T TR A
R Z MR U, BFEEEA . SE-APVE AR (Metal Organic Frameworks,
MOFs)  HAh-BHLHZE (Covalent Organic Frameworks, COFs) . ZILENLESY
(Porous Organic Polymers, POPs) PAMANLTZFLA 8 (Porous Organic Cages,
POCs) o RFEN W MR 7372 n i itk R 2 FLAEL: IR G ST ABTRNTI & Rl 2 3¢
Jrids @IS M RLRIETF B (RN X B ERATSHT . 20400 RGBT 5
), IRAWERM B RE LA IIRERN. H o 1ZIRFERT B 2l 2 RN X 58,
AR Z AL R AT, T MR B 458 55 11 e 2 Ta] 1 5% &R S HLAR AL A A .

W S Z IR R A R E R R R A S 5, R RS oM g a8, KRR
FENRIIRE T, N EMRIRLEIE 5T fe 5 2] FoAth B URFT T 5 S8R Al

=, REHFEER

FIVINFIBE ) Re AR 2 ALAMBHETT . 0N DL LT G5 R i TH SR, MORHIR S T B
CHMINE LG BRI CARAPRERAET 2 G FOR . X BFZATS . 208k, #
BEATHLFATSSE) o SRl X 2 fUM R S M I 2 BEAL DL REAL . B RTE . Thig

167



MR G523, BRI K 2 LM RS M- TERERIRIOR &R, N4 Ja NI REPER B
HIBEFEFT 1 2tk

LRE RIS  EARIUE AL T AR S HE SN R, AT A R — 28 SE B AL 2 ]
o REHRZ SLM R RHART R, BARMARHIEAR T, R Rl sk B 0 5 E i A
[

W
m

. REHETE

WEHR S IR A DREPROVE, EUIHRREAR RN AR b, SRR B R
WERIHE, RABKRECETTIE, 5134 BRI SR E . 8l B A S 6 A 45
&, AT BCEARE, WO AR TSR, Rl A G B

I RESFNFELH

FEHENE T
HER  [ETER [
(EEFRRD %?ﬂ@

AP
R

T RERTH .
PR i 2 Rk
Ry,

FH Z JLM BRI A

o wbh e

LAl (FLEE, LR LI
T, FLE M LR ALTAR)
2. HRHTH
ALt ik
" 4. SRR A CRMHEI, W
s e S e, W ERACWE, % |, R (b
i AL, RS, % 1)
)
5. BPRIZ LR A
6. AL ii5
7. WIS

w

168



1. B SRAT S PR R AT B

SHMBAL | 2. Xeray GITHORIT (LR, 2
TIRAE: X- Fyk515, Pawley, LeBail, Rietveld 45

o hay s £ ES -

BERC wwram | s pmeor e B a TS [ R
B BT B L% R
S 4. SIS S R T T B A

5. TP T o
SIMBL | 6. Xeray HITHORIT (LR, 2
TIRAE: X- Fyk515, Pawley, LeBail, Rietveld 45

L S . FPUR (b
BT | 7 T R A T % 2)

B BT B L% R
i
AR B S H T B A
L. MR B
2. ZILHEILE R b
" STMRRE | 3 FHE bR H =
g P , .
BRI Lt 4. BrEbT P
5. HLER2E S 25 & FLM L
1. U Zeor+ B IR 2 ALM R EE 1
2. FUF Zeor+ B £ IR
oy ELARD I , KA (B
5t 3. U stk BRI ST FOE MR % 3)
Tt LY
1. MOFs ¥R/
SRAENBE | 2 SR LR (A

o e ) o

B it A k| 3. MOFs MHEME KRN 2 Rk
ESTHRERI | 4. SROTEN T
S BA B MOFs HE TIN5 5,

o (PPRR SR R RS, AR . KPR (B
N ¥ 4)
AT RER

L, » P <Y i L2 LA “\El\ N
s e [FEDIEE SRR i A ROV FE |, I

ks

169




L TR R s, iR
We, LSS T H A 2R

W MG | 2 BORAEOTEA R L .
S1E bt am E o R %5

ERITHRERIT | 3. 2ok i LU

4 BRI BT

WA MG KPR (5%
S it A 2 P PR TALRR (T, 28 At (s

50 T A 7 )

.| 1. COFs #EHaE A

ﬁgﬁ@iﬁ 2. COFs bHEIZ: HI it
R B A IR Y AR pi

il PRIy AR

) ﬁgﬁ@i?cm%ﬁﬂmw%@% )

5%+:)E| &H‘, %Eﬁ, % PR
(S R
L ZIEAUR S CREGE,
Bt 2 L AR
2. ZALEEY 2 (HCPs, PIMs and i
FEHUE | ZHEEY CMPs) ziw@%
3. ZALEAMIAENA ORH, &
B, AL ATHLIGH)
L 215 TR CREFR, il
N ENETAST AR BRI .

Tifs z
AL 2. ZALI TR B Rk
wEHEAME | — R (i

8 o L VR
s [T TR g o LR R e

7N BT AMBRSHT E i

BB 8 T PEI i EE 20%
Wi Bk PR B 20%
AR SE R T FE 3/ el AN P23 A EE 20%

170




WKk PR G 40%

. EMNSERHE

(—) RS
Hi44 1% 2= Hh RO i H ISBN FEIK
e R
MEmEE Bl 200401 7-03-012757-9 5%
fIMEHME T L
E
(=) B2%+HH
SLEZ (=) TH HH RSk R H ISBN FiIR
TN .
- A HAE = Tk e
) jfﬂ% i e 201701  978-7-122-29280-3 % J&

N FRBEHE

ZINTY SR ey N A R R s NI (RSP

“IEES] BT, SR SEERAEIESN R, AR NAR AT SEAENE, BT RIS, RYAR
B MR T OIH. RECFSERIRL R, 550897 B O/ ERSE . IS A, FORPMER
FEEREE, BN RIFERRALES & 8RR ATH . IR A ARTEER A . 7
(AAREZ W (PR A2 ARG S E ML GAT) ) SCARZER,  nREUm
A EAARIER, WS . D

s FAf Ui BA (AT i)

171



(PR 1. 2. HEEE) BN

—. WEEXEE

‘ P EREEE N e, HR

jm S [
L%ﬁgi:{y%x /Principle of physics Il: Optics, PRFECHS:  |PHYS1107

o Electromagnetism

WRRZER AR AR 0y B |4164

s CIRa Ay Biike BRIES:  |PEX
YTy —

5‘61@1%%% 315 @LX%:E}%%I'LE E‘[{[‘fﬁ‘giﬁi

TRREBAL BB SRR R AR DT N Bt
—. REMRN

AR B 702 B AR AR B EE AR, R ASONRIE AT B R R A T A @l
ARFER A, ARV E R IR E LS, Baess. ZBHOLE. iRt R
BBV RE, ONAE Y BUE DGR IR ST af 35, [R5 5 22 2R S0 o0 A A
RN R R BE AT, SETFAAE N HAARHETT I RBHE R TR

ARURRE L8 0 2 B Y B R 5 vh e B R RR . —, RS R TR AR BT . 1%
WK AR . SR SRR [EERR. B, B, BEEN. Bl 5 H
BEp N . AR TR B S R T RS, B IRARIGH, FT R ILSE B LA, 52
R RTR, WA B YR A

=, REHFEER

orHP Ob

(D) Ve B P 5, BE R BRIERIRFA R AL, SETH RIS A K5

(2) T RIe=E Tt FE i N LGS AR BTV B RFART TUT R, B IT ok

(3) FEIR UL Wt WOt IMIRCE SR WG 7 SO AV BB & A U
f, FRAEHDCEIIR S Y R BT

(4) B R A E IR IERL X, 5] S4B BRI B O ST, AL WREsh Ik, i
RO

FEAHP CREEEE)

172




(1) 7RG R P s, BE SR AHERI R R R, STHRH AR R

(2) T ff LR S TR TE IR A 2 DA S AR BT S IR 20 S0 07 1, BRI F A

(3) EiRFF I MLy . W SN B R .. R YR BE R S 5L A B S AN
B, FEARACEE A LG ) R ) B R AN

(4) B R A E IR IE R %08, 5] S A BRI B O ST, RAEEL T WREsh Ik, it
REBFAROR

. SREEHFET

URAL B3 AR R ARSI . AR R ARSI, 5] SR A B D AR B 1T
FIT iR

I, REHFARSZH

TEHENE Eanis
- HopH et as

CEERRE) (V27
o 1 34 #H1A2 A 4 ?%ii;%ﬁi
BEE L Speman %2 i I B
i . a7 R v
A SR %3 2 ?%ﬁi;%gi
BN W% 94 4 ?%ﬁi;%ﬁi
BEw LR %5 e

173



AN - e o R REE
A %6 A 3 (el .
FhE . " . WEAE., REE
R [ EWaR e Ee TR S . e
Bt= I - - R, REE
L RIHEH 3B L s
Bt—= ‘ o R, REE
VIR O H8 M 5D L i
A 2K 14525 %9 EiESaanY
PR e e s o WE Y, REE
H—E HeAG L 1R 59 S . e
P e P WEHY. REE
o JIRGD, =0 10 M S . b
U . " - WEHY. REE
A T BUAIZHA S GR | e
PO, . " - WEHY, REE
HIyE fr 5t 12 A1 13 K S . e
St = i NI Spn = i’%ﬁ%&#\ -‘[’%EE
BhEm B 54 B 14 S . itie
PR, _ " - WEHY. REE
FINE UTE % 15 A1 16 51 . e
o N 595 F AR H5AEH 5 16 9 WEAE. REE
Her &= 3 B L e
5~ B ARG E ik
EML: 20 4
AR, BARE R 80 41
+t. gMsEZHE
(—) HEZEEM
e (=4 P ey T H R AE H ISBN iR
o o 2004.11
2 oK< W%%}if tift (2018.5 & 978-7-04-015562-4

E1p)

174




{ERRilEy/EL S

;ﬁj%g!;% }EE%D; Wﬂzﬁk%& 2018 4F 9787111574514
2
(=) 2%$H
B4 (=2 =4 A A H ISBN K
LT 7 ﬁ?&ﬁ %—a%ﬁf HiRR 2018 9787040499711

N FRPEHE

ARRE R E AR, TR RERSEAT N,

“HESES] L BHIE. SEOJSEERERE SN, AR ST EARELE, WS, RIRRRL IR
FEB TR SRIESLARIARR, SFRIR E D™ ER S WA, HIPMERR S,
N BRI GES . IR F TS . MR EARIEENEAE . 7

(BRI SN (BRSO 2 A A ARME NG S E B INE A7) ) SCARER, WREUTAE &
HARMER, EEast . >

s FAf Ui BA (AT i)

175



(EEWE | LR HFERN

—. WEEXEE

® ﬁi%*ﬁ@jg %@%@@ | 54/ General PR, PHYS1111
FR: Physics | Lab
WRRER: (KRR O I (1/48
FEMmEE: SR E PRES: P
SRR
S g @LXS‘B:E.L%EW»EE *
FREAL  WIR SRR WM [T
—. HRERN

AVRREAF oxt A B AT RHA SRR AN ZR 1 M B SRR AR, B 5 R B R VAR B S A
MAEMAL . AURFERAARERE R R G LI T ML REN ZR A i . ARFE EER el
FULSAT AR M, DB SR TR AT S B S S TE, fededt
ARSI T HEUI 5

=, RESFER

ARFEAE AN —TTAIEERABIR, T2 H KR E A ESLIR M ARIR . A TEME AR,
BESF T 32 2 LLAL R G SR, PRRER R SLPR, BFR2EWIPSEInae /1. RIFH S SR LA
PSR SEIRFAE X, SEEAERI SRR QU AR RS SRHES, S
Ja FHW BT A R A 22 B ) RRET B B

. SR

URATTIS) . AR T SLieiiE . MBI, R a4l

I, REHFARSZH

176

AR 5 ) 2



EEHEHE st Y
B | EWHLK o
(EBHR ) = LB B7)
1R HOTHR . Rt
it
510 | RS 2. BR A R A 3
3. S JE I A SR
1R HOTHR . Rt
it
0 | TR (2. KR A SR 2 A 3
3. S JE I A SR
1A, HOTHR . %t
it
3 | ARG 2. Ml AT SR A 3
3. S JE I 5 A SRR
1. BRI E 2 I g VERTTR ST« 72245
B4 3] ST S
AR | g [ R AR A 3 |k, E AR,
3. 2 S8 F ISR
1. MEELE % F IR BE:, I P SEuo il < 5 VERTTR ST« 76 2T 15
W K 53K SR ST s
. L =V
w50 | PIERE msnw SRaEE . K 3
BRI Z.
3. F M BAEAE.
gt st |1 FTTCBR SR GO PR R T 5 3 VRIS 70 2T 45
wem | T 3 |B TS A
SR o i P FR 2 B S S AR 25 W, G MRS,
| 2 SR I ERR TR, AL SR I VRS 72245
AR |7 ST s
7R |3k 3 |k, R MRS,
se 2 LB I v R T 3K A W EE S AR A
WIERELR, WA R TR AT .
| 1. 222 PR R 4 B 22 (0 EC B VERTTR S 75245
B ST S
8| B R 2. BB AT ATV e K B 3 |k, E SR,
%

3. 2o i /N ek A PRSI0 B s

177




e | FEFAMAT VR LT 2 T
B | S W
SER o . . U SR
L GRST IR, TR eI B VR (£ TR
WA R S W
510 8 | B R |2, SRR IR FHRE T B B W IR SR
w9
3. B SRIFE ST A 5 B BRI A L.
LR R R AT R [RATF 2 I
Ik S W
BIWIR W IR SR
UL | RN |2 RUENTE G, MRS R
B
3. R ERA R, TR A R
HHEFHL
LT, DA HEN RS RO [ B 2
e s S s
iz | R NSV
B o, ) B M L o 4 0 e A
i
L IR AR A S IR ] (R FLd 2
A7 S W
Rl 3) W IR SR
9513 | BRECHON 2. LIRS R B A 2
B RN AR, YA
3. 2% 4o MR SRR
L. 7 AR Bl 2 L VBT £ TR
S
914 | PR |2, 1R VI G A U A W IR SR
3. A5 BURRUR IR KR
e | P VBT (£
B | e TSR PR
SERE ) . o U SR
W16 | BB i

7N BT AMBRSHT E J i

178




CEBYE T Seae) F% 07 SO SRR S S S AR B IS i oG . BRS8N 25
% 5L E 65%A1 35%. BRE =1k MU EEHRIFEE.

. #EMASETE

(—) HEFEZH
B4 =2 E H AR AL H AR A ISBN WK
REY)FSLE B 'E'Y%j;fﬂjﬁ& 2012-12  978-7-5608-5032-0 #5—/i
. s PSDUHA THHR A AR ] A, P
REW) 5206 B i 2012-01  978-7-302-27746-0 5 —hK
(D). 2%HH

N FRBEET
AR B EMERWS, AR, (EREITA.
HENES] L RHIE. S SEBRARSER, RS, AR, R, R

FFH T SRESSSERIBIERETN, 250597 H O R SE . e B FORpME RS,
N BIFEAR R GES . IR F TS . LR EARITEERIfEKE . 7

s FAf Ui BA (AT i)

R B2 IR ZHE LR AR 2L 2k NV iE 5 3.

179



(EEPIE 11 LK) BEERHN

—. WEEXEE

%ﬁgiﬁ;/ﬁi %Ei@ﬁ Il SZ56/General Physics EEAE:  PHYS1113

WRER | RRHERRE % I (148

F AL [ A RHE BREE: |
R X EEERER e, w1 525
JRRSEAL R RRE SRR %R WRGFA: [T

=, REMEN

AVRREAF oxt A B AT RHA SRR AN ZR 1 M B SRR AR, B 5 R B R VAR B S A

MAEMANL . AIRFERAARERL R RG LT IEMELR S REN R I o . APREE L2 R i
F W EICE SIS N, VI SLI IR £ E 1S B AR S IR, AR ISR SRR SR MY

ARG B REUI 5

=, RESFER

ARFEAE AN —TTAIEERABIR, T2 H KR E A ESLIR M ARIR . A TEME AR,
BESF T 32 2 LLAL R G SR, PRRER R SLPR, BFR2EWIPSEInae /1. RIFH S SR LA
PR SEHIRHEAE I, R E 2R SR QRS AR RS SRNES), 4

Ja FHW BT A R A 22 B ) RRET B B

. SR

URATTIS) . AR T SLieiiE . MBI, R a4l

I, REHFARSZH

180




TERENE BT
Bem | EEAK
CEBATRAD) LFIH)
Ty . fEZ
4 5 4
B | EESEGR 20 SR FE U, VE. IS
R
Ty . fEE
45 5 S
o | RS [ SRR, e s
R
L BEND RN
45 5 F Sl
53R | HRSZIRE 2. SEIGJEHE A, VE. WS
S A
TR VLA 23 I B B 0 L E R
IR 45 5 F Sl
s MRS, R g B . i
ST 22 2 LU L BELS O 1 L 14 S
.
1 2 0 P L B RN
N R tsy I35 5 F St
MO
s P EEEﬁMEQ.@%%ﬁi@E%mﬁ; . A
3. B9 AT R =g
T W R B A RN
T A
5 6 i “ﬂ”%gﬁm“z 52 2L S P 2 . B
B RLC R AR 2 VR 2
N B O P O — .
LT I35 5 F Sibd
Wt ZCARR R LRI . T 2 T 2 2 B L . i
w7 RIS . VRS 2
R 3 R 2% Lk T

R R =GR R

181




TRRERIR, R

WHrHS . £

| s, 45 S F 908
n IRVEN 5 WA 2% o X . o
e PR, s s i rm ff. B,
B B L 4 A RIS R
PRI >] .
‘ LS TR e ﬁ%ggigﬁ
9| BHESAMUEEE (2. 2. iEFREA R, e
VRIS R
— Sy T RN, G
T ] s [ 7 9, e
510 e e AR BT S i R 35 IR S TSRS
Py . fE. BRETHS.
U L
I R RLC IR A ENHC. T
B O R 45 5 F 054
511 @Eﬁﬁ§%$z TR T Q F. .
- e S LR
L T REE R ERE T . f
0, 46 5 F ST
g g [PEERBLE PR . R R B . Wi,
MEFR [ 3. USRS VRIS LR
.
3 MBS T I A R . ik
T 6 G Sk
1 ARG S OB W Wi,
WK g2
3 | BEREEII |5, el ST AR
SR
6. 2 2] F AU B LA
g
T T AR bR A I e P E. EE
(2, TR R 45 S F o
o TR L e . Wi,
J Y % ?:A
o 14 |RIEPPRRERRRE) o VRS 2
i .
8. P I S S R AL
P ——
BT .
515 | BRI 9. 2L TR BRATH e

IR T h SR

182




10. 2. URFEE5E . B RS,

WG MR
160 | KRER ; —

7N~ BT AMBRE R Tk

(P EE 1T S2560) FA% 7 ORI S RS S IR KRS HZ LBl & . BB E o Iy
R HLE 65%F1 35%. BRIE =R AL EHHERIFHEE.

G, #FMASERE

(—) HEHH
B4 == 1z H AR HERAE H ISBN RRAIR
G NG
KW FRSELS Bl m'j;fﬂjﬁﬁ 2012-12  978-7-5608-5032-0 5}k
gy B K _ e
KW SL 6 et i 2012-01  978-7-302-27746-0 % —hR
(=) 2%HH

N EFRBEHE

AURRE R EAAARWAT, AR PRERSEAT N,

“HESES] L BHIE. SEOJSEEREERE SN, AR ST EAREE, WS, RIERR I
FEETANHT SRES LRGN, S5 RIR E O™ ER S WA HIMERRASE,
A RIFEAR R YES ¥ BRI AT LR AR E LR E . 7

U~ FoAh B (AT )

AR EEHTIREEAN G, IR R A S22k B2 T I AR EIR AT

183



(E R 11 LK) HEERHN

—. WEEXEE

PRFE RIS (W3 R 1 SRS

ZFR: /Principle of physics Il lab IREEACR: PHYS1117

WEER:  [AR4E 0% W [1/48
B TR o REES [
LU ER
S T @u%gﬁﬁ%%@ﬁ@|i%
TFRELL RS R Ty Ty W T

=, REMN

Vs RS T SEgR R B B B RO FE R SR IR URAE, AT DLUINGR-: AR Bl o SR e . AR
FEE R A B SR SR i T S it  FRERIERE, SCIRBUIR I AT AL B, A A AR IR A LA L
FRI ISR T T, s S R BERAETT R kA

=, RESFER

AU T EE A EFE 1T BRI, B ER AR LR A7), IR R R
ROPRAREYR . AN ENRE D TT T, REEIR BRI SR EEA N, AFRES, (55
IERAAE S L EAT R PE RIS, P RE R PR IE R & A R IR R I TS . LR AR
JFOTT, PR ESR A SCEOR R, ARSI B, B IR H S RS R i
xof A A S VR AN N B i S8 e 77 HA BB R o

. SR

IR A L B A S AR AR S SR A R SR (W SR BB AR, B R
SIS E MR PR EAEZINIIR ST, ISR, 19 2110 SC A8 B I 78 s it i, 2
iR R R, 51 PSR G R RS, BORF A FNGER, 524005

JEDEI\ Z& o

184



I, REHFNFELH

FEHEAE T
#22 = ZHK 2t e
(EELR ) LTI L HR)
- N e I FERAHA.
H i I SZIATHE S
VERRYE, SCIGFEiRHELAL. S L R
s g [FEVMSREESERAER] | PEERIE, 20
- ’ PR 2 S I B 5 UL YR
ARG I g
e | TR B SRR RABE IR F L |
= TP B T
1T LR ) T o (g 2 T . R
Sele— EPLAIST | AN SRR, R
SUUE R R M S LD, R P 1 7 3 Lt WE p s
e 3. S PR U H LA 1O
.
1. J 23 P A e L 5 T . 2
gy | RS RANE | AT L | TR,
ORI B EEL [2. TR R N WHE . VR MR
3. T R R
1T RS B T A e 0 B A AT . R
gy | B BRA | LTk,
” WAOME 2 MRS R g WG . T L
3. 22 RLC 4R BRI L %
1. IS L 2 1 T, R
e R R SRR, R
S T 2 TR 2 2% R SEaall
. E@%m%ﬁm%gﬁjmzﬁ%%%@Mﬁ@& L e TR MG
SRR R R
VU = T 3
I TR R RN, AR T U AT . G
Semp N TR U L 1 SRR, R
BVE R . AR AR I 3 [, SR
W L U 20 B T 40 1)
oy
- ‘ wEE, TR
Jepe B %b?_‘ SpOs % = N \

185



SRR DS (1. 2% S0 Fi BEL A 00 58 7 92 RIS . 722 g
HE (R S Sk 2. AR R T AR VLR B SRR e, R
BELZR (1 52 . e, S MR
i%Amﬁﬁ%%Lfaggc%%%%%%ﬁﬂ f%%ilﬁﬁﬁﬁ
S5 1 | FRR A M= T77% TR SERE.
i 2.1§@%&ﬁm%gaﬂma e, S Mg R
=
1.7 A v AR A S T S VRIS . 722 fiE
s e | s SRR e, R
M+:ﬁ'?%ggﬁgﬁq.WEgaﬁ%@%%ﬁ; T I
e V13 W B T e A R
V.
1. W B8, S 556 v 1) 4% B AT St VRIS . 72 g
TSI, SRS, iR
2. S ) e M 56 T U e, R AR
gy | SR ERDEY | K.
- ST 3. 4 ] P SR AT S E B 4
(58
A, o R P WUEE T T 4%
{olrE
T ARG R Bl 17 2 VERTHIS] . (2 g
Gt e | I BT 0 R SRS, R
AR | g | 20 TR SRR e, R AR
A 2. ] P 7 I 98 00 5% 3 B
EER
] s s s west, SeHRB R SEE
%+£H §§i5%l\ﬁ&ﬂ<gﬁ é%ﬁ'—%%l\ﬁﬁ %I\ﬁﬁ;g@
sy | ST BB TR L SR VERTE ST, WL se
GEERY AR AR

N~ BRI ANMBREERETTE

(VPR 1T se9e) %057 sOSEI i & - 2 st (80%) Al

L= QAN
LRE

FAZ LI (20%) o SZEGHR A

FRGTELFEUR AT T 2] 4 15 S (20%) « PREEHRAE 51 (35%) « SKIGHR 75 %1 (45%) « ol PR =K LA
TEBIEEY, SR =K DL EF R E AR

. BMMSEHHE

(—)s HEEHM

186




54 (=2 B th At tH A H ISBN IR

, It 9iE 5% [ 55 K HA R 978-7-5608-2187-

[N é. = _ o
Wy PR S IG HUFE - i 2000-09 0/0.183 1M
KPS B Iﬂ%ﬁ;ﬁmﬁ 2012-12  978-7-5908-5032-0 1
(=) Z2%HH

B4 = [z H Rk HRAE H ISBN KR
NS Ry S AUE R
R o 2006-12 9787502799106

N FRBEHE

ZINTY SR ey N A R R s NI (RSP

“HESES] L BIE. SEOJSEEREEE AN, AR EAEE, R AARWE, DRI B
FEB T AN SRIESLARIARR, 5RO ER S WA, HIPMERR S,
A BIFAAR R GES . IR A TS . MR EARIEENE K. 7

Fun Fefib i B (T i)
SR ST e TG R e, LSRN VU, AT LU B SRR it

X PRERUINSUTE T

AR H B ah#0%F 68 QQ #1558, 2Tk & /7370 wuhan@shanghaitech. edu. cn

187



(FEWE 1) HFERY

— REEXRFR

%%2::/%1 MY FE 1/General Physics | AR PHYS1181
ﬁﬁ%&: AR RFE oI W (3148

FEM AL | SR ARE BRES: R
SRR [E IO s trisemun s,
TFREAL WIRRN S S HEAR B RS [RZid

=, REEN

YIB 2 R U AR G5 . A AR RIS S R A i i R 20 (B sHLE 3. #
izgl, WHEEN. MOWRTI8305E) M A B RAL R R . WIE SR A T T iR R
PR HIEE N, S22 NIV RH A RS BRI AR DAYER A (R R RO A A I

(EmyE) REE, e, B & EAERN A BOR BN AR AR B 55
ORI TR A A B b TR &1 . BRIk, El Yy sis R R 2 R & b 2 AR — 1)
H SRR . AL T ZOVA R B AL R EEARE T i, R S A I S A

2, HEENPEM S E USRI RS . AR, DUAGHRFIRSERR R A, N
LA 22 3] HoAth B AR BL 2 A TREERAEHT T A

=. REHEH®B

L. WERRAAI AL RE ) B AWREE, (8574 a) I MEY WS o AR ]
BB T, KR, IR ENRI R A, WORRHE R SR A AR . b)
ARG ERD B Z RS BB, AT, s Ha B BER s 1. 9.
B T GRS AR R R E R, i AAb . o) BEME RS TR 70 R B A
FAEHN T R B R, SR AE T ROSERR R RE ST, O R AREREE A A 24
DEPFIRAES. d) TRV AR, IR RIS ARV U RS 2
PUEEERFER, WERERR, WP RIHT S BRI, RIS BRI AL BE TS
o

188



2. GREFRFUETR: EEAREE, BIREAEXNYIFRENIG, EIRYE A1 S T
%, FRRBCEZE M B LESI, Jytr S HAR IR TRHRREIT I S At RIS S ST AR UE ) 32 S
FW, B R RS AT R TR

0. REHFETE

WREPHR 5HE: MIRACRE IO T, KR RAHEETT%, o1 A0 ) R T 825
AL

TR T R B R DA ) S B N P Ay AR B ST, O S AR RO 7T
P, R BT B

NRSCRIVN BT SN ST B A S SR R AR SC A, T BEERE ST, IR
BMES R EEAIE A NS R B AR PR 45 S LB A, SRS TR,

WO RIS

I REHENESZH

EEHFAR w2 | 2epgoe HEETTE
B4R = s
(FEFRR) (N3 BFR)
A MBS, . WIEEE. IR 1 5 R PR
7. RE

WREPHR 5T

i RIEE 1

SH &, L. INEE. Hekizgh| 2 2

NS

g 2 |HiZkiss). =4EEE). AR R, | 2 2 [REVHSIHE. B
H 2R AR 52 NS

JREBh L R e ARUE e, | 3 2 |REVRSE. ]
WEE = eSS % R, Bk e

A

B2 (RN AR, | 4 2 |[REJRSE. ]
RIS R K

Th5ahhe i EW D). shae. shfeE| 4 2 |[REVHRSTHE. B
H K

KRELRETE | RIY I, B RNBh6E 5 2 [REVEEE.
L, ReRATEEH, FLL R S

189



PR KERIAERE . IR 2L

e, MESNE (e, hE. e, ShETE| 6 WP 518,
ERE. Bl FOisEERH . K TN
HEREJRFE . Rlf
NIl 5 R, Fb; BEiE, 6 WP 518,
IBhAe; FHahwE TN
LI WAL D15 JIAERIY); EihEEShshREE| 7 WHE P S5e.
i fshEMpPER; AZEE TN
;3T E e
F— P ER 8
Pl 5 SPHTAAE AR B #HTE | 8 WHE P51,
. IR TN
NN WARE 1 iR, WAsh| 9 WE PR S5TE . T
T, VTR AASFIT TN
HAOMIGAEG S |JiE5I 1. 5l 0ME D). 5171 10 WP 5THe . 1
BEe. JAE I IR H TN
PR iRz . IEshAEE. PBLEIRSN. | 10 WHE PR S5e. ##
ZIEREN . IR, IRBNA K N i
W5l 1TV TSP AT, Wk | 11 WHE PS5,
. BHIREEARER . EE R N i
B, AT
2 WS INEER . A IR, | 12 WHE PS5,
2NN B TN
B IR 12
T 5 WAL Wabr. #oPT. RO E| 13 WS,
ERE BUAKG . AN FEARL K TN
15, PR
MR |1 EAMS. RETE. 77| 14 W IR 5108
REME . AR ARG T B
Fu i HER M. RS E
T, B
POl | EENNIELRE. R 14 W IR 5108
. ARSI
HAR S R PG 2
IOy o AR, BLRER. | 15 WP 5 e
HA LGS R B
L RIETEI .
AR T A YIEE AN M . IR RE AR | 16 WP 518

190




o, MRS E. XS EEE. i
HEK &
Yo RRRAEBAANES | 16 | 2 e
AR - -

7N~ BT AMBSERE A

@y 1) H#% 07 SO PR S, GHP B IR E R G E P iX =N & %
7 EEEE 30%, 40%, A1 30% (PHRIHH 8% 5 B A ST 20%) o I ST ELE IR L

17 e N I w3 LTI 1 7oA NS 0 Y S A 5 e

. EHMNSERE

(—) HEEHM
Hi4 (= Ea) tH i At
Searsand  Hugh D.

Zemansky’s Young, Uk Tl H
University  Roger A. JEAL
Physics  Freedman

K \ -
(e m g RSN
g)‘“ T s

(=) 2%+H

I\ ERBEHE

RRRE R EM AR, DR PRRRSEAT N,

H AR A ISBN IR

2011-6 9787111326755 1

2018-12  978-7-302-50980-6 4

“IESES] L BT SR SEERAEIESN R, SAENAR AT SEAENE, WP EARIAE, R RNR
B WERE B TAH . SRESSSRIRIERGM, S5 R9R B O RS, WS A, JMER
FEASEE, BONRIFERRALES & IR ATH . IR P ARTEER A E . 7

191




i FAEVEH (T )

Lo ARl W SORIBE T AL SE M. LS RIS i6, ATLIR R4 B0, AT BAYA 25 30
VRl EXHPRER L. PRELRRGAIES .

2: BRG], SRS LITI . R RGBS

3+ W SCEBELT I T4 7 S AR R T2 38— DRI W

192



—. WEEXEE

CEBYIHE 1) BFEAHN

L%%%Ei;:/%l B 11/General Physics 11 RS [PHYS1183
ﬁﬁ%&: AR IRTE OOy W (3148

F B B | AR A Al STA=SR L LE 5y
el | ISR st
TPREAL:  WIBIRR SRR W TT A [FRRI

=. REMN

P T AR 2 1 . AR ELAR R RS N i i A i i ) A (BRAENLRIZ 3. iz
2. HWLIEEN . OV TiashAE) AT R A 2 . DR SR AN 5 i B A K

R,

T AN OB AE B AR R R DA B RE R O WA ()

H) RIS, e B, AR B R EATAERHEROR 1N A Ji P A A T
BIRHZAA Fr b 282 1) B, IS EE R IR R A& Lk A B — 1] BB LA R

AREE T BN AR BV R A RVE T ¥, K/ BB A I S AR HE SR,

PARIA A B AR B G . BEARIIR, DALRSRFIR I SERRN . 9 BUJE 22 3] Hodth B ARRL 2 A TR

VRREST Al

=. REHEXER

1. Yp¥EiR £ Ee

HEEN A

BRI AR, A o) F oI MPRARYIER SIS ST AR A

BARTE, Hide. SRR R A, WO RHE R SR AR B, b) REGiHh

FRVBAREAM S AL,

HATTIE, Rels iy 2 Bexs 1. e L S

JCEELR AR ) SN EYP AR AT A EE . o) RN RN AR o AR B . RS H S
TR B, BEIRAAE M R RSCER R R RE ST, JF R AR ERAR I 22 S VR0 ZE R RR HE

o d) VRS FEABYEAR, JFREARIEYIEERES

[ R PR R AN TG 2L, IUE E R, 0

RRERER, MBI RBAT G BTG, KRB PRI AL BE 72

193




2. GREFRFURTE: WHAREE, FIREAENVIFUR ARG, ERYHE 1G5 M T,
TERCECHEZ AR N B AE S, s S HARE T RHRAE ST 4 it (RIS ST AR MER) SR, R
e R IR AR ARG L 2 TR

. REHETE

WREPHE S THE: MIRALREDHONE, KA R EEETE, 5132240 R8T 825 i
o

RS T G B A D B A SR N P Ay ARR I B SE I, O S AR IR 7T %
B, A AT

AN SCRVINGET: I /INME ST 352 A S S SO R AR SCH AR, T2 B EERE ST, IR P B
SEEALEH]; BN RS A S bR E B, RE A TR, BOkEE

G

I RESFNFELH

D45 2 B R
TERERE | B
T g | T gﬁ
CEERIRRD FVEHD)
P R 42 0 YEH AL gl s, N s
FE D FE R b s R 1 3 ﬁ%ﬁ%%ﬁﬁ\ﬁ
) BRI, RCRELEIER. | | o [REEF. (k. i
LRI . A i
o . e, MBANERE. | 3 | 3 [mEEcE. (. i
e R R W S i
e B
Y . A, WA DEWE| 4 | 3 |mEscE. (k. i
HL RS AL %
BT . . W, a5 | 8 [mEAcE. (il i
I . SR b i

194



B Wit WERRNITRPE. WIEE. B 6 WE A Rk, B
AR R A, W Ei w
EH., R E
W71 TR TR R IIE s, ek 7 1S (S /A )
71+ BRI FLRALL BT 32 2 w
(PIRE T B IR AN S FL R
i ey
WA o WO IREYE S WA T S LA . T R A ARk, 3
USRI . H IR e HE . iR w
PR R AV R
EER I AR RN e BhAEHE) | 10 € (SN A}
P EAEHEhY. B, B, H w
&S Wi RE =
A2 it L RL Al RLC H . Ty ZZHHE| 11 R Bk,
apoIES w
Z o BT AR A | I AR P, | 12 MR A Rk, B
b WA RE R HL SR o ®
FHT HerpahtE. IR T, Jer| 13 WR A AR, 3
T T ®
TR FERIATS . B - SR VR R i 14 WRR A AR, 3
FEARBATH . a2 iR w
e ETE Woki —F V. EHRN . X . | 15 WR A ARk, 3
AT B . ETYEE AN w
URAE [l it A URFR RN A B RN = 4 e 25 16 R
AR 17

N~ BRI ANMBREERETTE

@y EE 11) 47 20N PIE g . BB AR . G0 P IX =N 5% 5L E 3
0%, 35%, K1 35%. “FHfMSGiEEFREN . WRESST . W ER AT . IMESTRIZINE T4

. BMMSEHHE

(—)s HEFEHM

195




54 (=2 B th At tH A H ISBN IR

Edward
Electricity and ' .
Magnetism Purcell RIS ULLALHIR 501701 978-7-111-57451-4 %5 3 %
Gy e #
David J.
Morin
. o E R RER
2y I N ) 2018-08  978-7-312-04560-8 %5 2
FH 2 S A o2 L %2 hi
(=) 2%HH
B4 = P H AR A H R AE H ISBN WK
R 2
(B2, 6 . THHR A R e
v e =8 ) 2018-12  978-7-302-50984-4 4
. ey o n w4
)

Ny ERBEBE

AURRE R EAARWT, TR RIS N,

“IEES] BT, SESEERAEIESN R, AR NAR AT SEAEE, BeSF RS, SRR
FFETRUFT . SRIEFEMBIARE, S8R E O ERSE . Wse A FORPME R 2SR,
A RIFEAR R YES ¥ BRI AT LR AR E LR E . 7

(BRI S W (BRI SRR AR AN S E B INE A7) ) SUHRER, WREUTAE
FARMER, 1ETEHSH . D

Fus FAtBEEA (T E)

Lo Al SRS S AU e DA R RGN Y, AT LA A
WKL X RRRD . BRE LRI TS

20 BURMRAARIT, SR AZ TR RIS IR

3 W SCERBE 572 Fh U T 55 — VR

196



(BB ITIE 1) BFERH

—. WEEXEE

N Ea=! for [ i 22 Y i
R L R ITE L 44 CF B 5 1 11/Mathematical WAL PHYS1313

FK: Methods for Physicsl|
WREEX: (AR REE ¥ rlE B (3/48
STl e e N A B e BRIES: [P
, RV B, S5, B
g .
SRR o B B3 |
JFREAL MR SRR WA TN s

=, REMN

(BB s 11) YR 2 S EOR BT T A, BRI L5V 7 1R (R 2Rt b
R, RIRABRRECAERN B R AR — T B AR . AREREE R P, —Fri (i)
W TTRERIEENL, RS AETRAT S A A AR 2 BEOLIN B i N7 ™ B B IR A e Re s BT R
W TTRERRAE, KBRS e T R Y R R RE 0. @I ARIER 22, At
BAE N ERAE RN T L H R AR BERIVE RN« LB D5 R 1 H ISR g7
P BB EE ATIRE. U RHIE, Green BEUESE, HAMFIANJUANE WIRER R AL, 0
Bessel Mi# (AEPAED . Legendre I (BRp¥D 55, AR RIRAEST T escdt
fitl o

=. REHEXER

FIVINRIRE /7. REEEMRA B AR AL Gt iR AN 2 B S iU B K18 5 AN RNE s, pe 4R 80
TR S Z MR TTIE, AT RETHEXS WP R R, SEBl— e B - H - Y B A A

7
CRERIAES: RERURARE I 2290 R B e I AU A R, B A A7 A A S N S 30 70

R, NIRRT SRR I e RE T

197



. SREEHFET

AR R BORE PR30 SREERIAZ Qo2 UHR AN B AR 2RI B 57 ™ AR, IR ek
HEA MR RO RS . DR S VI ORI S PR A B DU e B AR R R AL, 2R A R 2
ANFIHR, 51 322180 5 MO I RO Gt id BB EE AR 7y I RE T THE

I RESFNFELH

FEHALENE HETTE
B BER | FRRHE
(FEFRR) (I BFRD
L1 BREENERIDI LR R, SEhRi RE Y. F01
g FIRRFEE B A e, RERA
(FEED

1o gy 2 BCPVIRTEL 5 X
TR | 3 yovmm o ing s ori

14 HUopnis: KREMDHE 7R
HR T, R AR R

2.1 WEN TR WA R
‘ HeE, REES
s — g 2.2 AT (PENED
%¢ﬁ%%ﬁz3ﬁ%ﬁ%ﬁﬁ H= 6

TRRHIRSL ) 4 — g

2.5 JE i i)

3.1 FEAMES: WM, S5, K PR, R
£ (i3 et RIEE

= (e
3.2 — Wi A T R 0 A A

— B S M AR TR 2805

nHRERS =N 8

(TUk 3.3 W T ARMAT AR : L DUR
AN, RERPERE L

L4 AEFUITR I F AL Gl
)

198



4.1 BB EIERIEN, — DB TR PR . R
g FH 4614 . REES
(PEM)
4. 2. AAEAH FNAAE & L € SR
KAl
4. 3 =P w5 7 FER 43 S AR vk
4.4 Y\ B AR YL
BIE
4.5 [ wmyk, B
EAEYE ML A ARID R AT £y
4.6 FREAEFFIR I A HE,
4.7 RERBUERIE XL, —PB
g FH 2644
4.8 {H S INEFLFIR SR/
1D A
4.9 A8 B IR S R gy Aty AR 4 1)
E N, MEFA IS
HAH ENING FiEeS
R 5.1 Sturm-Liouville AfiFA jr] &5 PR P . Z
HE. REES
Sturm- 5.2 Z&f. IR Y | (YEND
Hiouville T |5 o e o 2 4 8 1 e e
6. 1 o FELIH- 200 5 51 L AR TRE Y. ZH)
RNE HE. WEEY
6.2 {8 B4Ryt R I T (B
Aok AR
6.3 i AR e A
6. 4 iRz ARk
7.1 FEARERE) 2 X AR . 2
R HE. BEES
7.2 =Yk R YEIARA T FERT B IR | s~ VBN
EAEROE (et A
7.3 I 1] R PP AR pR B

199




7.4 KR T REATRL A i T R T fE
[ 3L (14 AR R RIS

8. 1 ik B RE R Bhikfk

RE DL 2=l

HITE

9.3 =Y

~— 2HH

JET7

it bl

s \E LR B WRE
N i)
legendre %3, 2 #il-l £ A MM R BEEA
I
ZEe 8.3 Wil % MR AR R
8.4 Bk (i%) ¥
B 9.1 Wii M GRE eI 1R . 2
B WEE )
\ e i \
FHRERMD. 2 MR, —HERT, , R

HIARE IR

Bk

e HHHRRRGEE A

YEMK 30%, #7914 30%, HAAR % 40%.

. EMANSEHHE

(—)s HEFHM

54 (=23
Bk ik

(=) Z2%HH
54 (=2

Hee s onE RS
Bk REW

HeF 7 Wi 1R 4

¥

P

&

H A
FHE Rk

HhRFH
2012-01

th At R H
R SR A
At
ABECR A AR
At
DR AR
Za

200

ISBN /%
078-7-03-033064-2 —FR

ISBN

K

G

5 hR



I\ EFRBEHE

AR R LA AR RS, )

U~ FoAth i B (AT )

FEATE 4-8 BE NI,

H
:\__[%E
&
i
=
=
4
el
oF

XFAS B A A BEAT LI

201



(BTN BFERN

—. WEEXEE

Course Name  |Electrodynamics Course Code [PHYS1314
Course Level |Undergraduate Credit/Contact 4/64
Hour:
: . Teachi . .
Major: Physics eaching Chinese and English
Language
- P isi
Prerequisite  |NULL "ErEQUISIE by o et 11(PHY'S1107)
suggestion
: hool of Physical Sci .
School/Institute School of Physical Science and Instructor John Andrew McGuire
Technology

—. HRERN

Electricity and magnetism are of primary importance in physics and technology. The unification of
electricity and magnetism represents the first example of a unifying field theory, and electrodynamics
was the first relativistically correct field theory. Electrodynamics is thus a model for other field theories.
Moreover, electricity and magnetism underlie most of the physical phenomena we experience while
enabling the design of electronic devices and sophisticated experimental apparatuses. These include
charged particle accelerators such as at the Shanghai Synchrotron Radiation Facility, electron focusing
elements in electron microscopes as at the ShanghaiTech Center for Electron Microscopy, X-ray free
electron lasers, cold atom traps, and electronics for quantum computation.

Although this is a course in electrodynamics, we will begin by studying electromagnetism in the regime
in which the velocities of moving charges are small and their accelerations can be neglected before
lifting these restrictions and developing a fully dynamical and relativistic treatment.

=, REHFEER

Besides gaining a fundamental understanding of one of the four forces of nature and satisfying
our inherent curiosity about the physical world, our goals include the practical matter of being a
ble to apply our understanding of electrodynamics to the physical world: predicting the forces o

n or energy of a system in electric and magnetic fields, determining the electric and magnetic fi
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elds generated by a distribution of charges and currents in arbitrary motion, and designing electr
o-optic devices. By the end of the course, you should understand the theoretical basis for exact
solutions of the electromagnetic field, how to apply symmetry arguments to simplify a problem,
and when we can apply approximations to gain insight into the essential physics of a problem a
nd simplify calculations. In the process, you will learn not only how to work through mathemat

ical solutions but how to discuss physical problems.

. REHFSE

The anticipated teaching style in this course is one of active classroom engagement. In practice,
this means that at times we will “flip” the classroom: you will read and perhaps watch instructi
onal videos before class so that you are prepared for guided activities/exercises in the classroo

m. The goal of our time in class is not to present material that you can easily read on your o
wn but to engage in the actual practice of physics: asking physical questions and engaging in p

roblem solving, discovering what the laws of electrodynamics mean in practice.

The language of instruction will be English. Likewise, problem sets and exams will be presente
d in English. However, students are free to use Chinese in writing homework and exam answer

S.

I, REHFARSZH

) Contact | Teaching Modes
Chapter Teaching Contents Week &
Hours
Flux and divergence, circulation Class
and curl, integral and discussion, in-
differential formulations of class exercises,
E—EF : . . .
. Gauss' Law and irrotational S woor [homework (reading
Review of i B | 4 S
- ) fields; and problem
ilectrostatics ) )
the electric potential, the sets)
Poisson equation, the Helmholtz
theorem
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Electrostatic boundary value Class
_ problems: the method of images discussion, in-
R = : : : e o T .

] and separation of variables in %2 K - class exercises,
athematical : ) e oo | 8 T )
othods different coordinate systems; 3R homework (reading

the multipole expansion and problem
sets)
Class
E=F . . . discussion, in—
Mectric Field Polarization, electric ) ;
ilectric Fields|,. . . o " class exercises,
. . displacement, and dielectric B4 | 4 FE .
in Dielectric homework (reading
] boundary value problems
fledia and problem
sets)
The Lorentz force, the Biot- Class
Savart Law, Ampere s Law, the discussion, in-—
vector potential; class exercises,
e the magnetic multipole expansion; homework (reading
. |magnetic fields in matter: 55 5-6 | 8 2z and problem
agnetostatics . .
magnetization and bound currents, sets)
magnetic scalar potentials and
boundary value problems,
ferromagnets
Motional electromotive force; Class
Faraday’ s Law of Induction, discussion, in-—
inductance, magnetic field class exercises,
?54:§§ energy; e - homework (reading
fundamentals of : B T7-8 JH| 8 i
i . |the displacement current; and problem
ilectrodynamics , .
Maxwell’ s complete equations; sets)
conservation laws in
electrodynamics
The wave equation; Class
Euler notation; discussion, in-—
Waves in matter: boundary class exercises,
conditions; reflection, homework (reading
)\ 2% transmission, and the Fresnel and problem
L octroma neticcoefficients, total internal 9 K- 14 22 sets)
i & reflection: interaction of =12 F l
Vaves . .
electromagnetic waves with
dielectrics, conductors, and
plasmas; guided and confined
waves;
gauge transformations
Experimental basis for the %12 JH N Class
EILE . . e 1o | 12 =<4 . <
special theory of relativity; -2 15 JH discussion, in—
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Special invariance and Lorenz class exercises,
Relativity transformations; homework (reading
causality, simultaneity, and and problem
space—time diagrams; sets)
four—vectors and the covariance
of physical laws;
conserved quantities;
relativistic electrodynamics:
current density and potential
four vectors; the electromagnetic
field (Faraday) tensor
special relativistic treatment of Class
radiation: radiation by discussion, in-—
e+ 2 hccelerating point charges; %15 F| ... |class exercises,
. . o . " 6 i .
Radiation multipole radiation; scattering; |-%8 16 homework (reading
antennas; and problem
sets)
AR E R 17, 3 2Lt Closed—book
Final exam 18 A -

N~ BRI ARRSHTEE T

Problem sets (40-45%), midterm (20-25%), final exam (25-30%), and in-class engagement (5-1

5%)

The grading scheme will vary according to the amount of evaluated in-class exercises.

The correlation between homework grades and exam scores tends to be strong in this course (P

earson correlation coefficients between 0.6 and 0.9). Keeping in mind that correlation is not cau

sation, homework is important not only for the homework portion of the grade but as preparatio

n for the exams. The good news is that students who take the homework seriously tend to be r

ewarded accordingly on the exams. The bad news is that few students do well without assiduou

s attention to the homework.
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. EMNSERHE

(1) Textbook
book name author translator press pUthiI;aetlon ISBN edition
Introduction to  David J. ISBN-13: 978-0-  Fourth
. e P 2013-00 .
Electrodynamics Griffiths earson 321-85656-2 Edition
Andrew Oxford
Relativity Made L First
VI | University ~ 2012-00  978-0199662869
Relatively Easy Edition
Steane Press
(2) Recommended Reading
licati .
book name author translator press pUbtiI;aé[lon ISBN edition
N=pparay 25
)y SR rj‘*%ﬁ;f HiR 2008-06  978-7-040-23924-9 5 =fK

N FRBEHE

This course highly values academic integrity. Discussion of homework is strongly enc

ouraged, but behaviors such as plagiarism and cheating are strictly prohibited.

i FABEEE (ATiE)
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Computational
Physics-  Steven E.
Fortran Koonin
Version
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Computational Landau,
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Programming
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Simulations in
. Kurt
Statistical Binder
Physics
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The course goals are to develop a physical understanding of the nonlinear optical response of m
aterials from a semiclassical perspective (matter treated quantum mechanically, electromagnetic fi
eld treated classically). This includes understanding how nonlinear optical processes can be used
to probe the interactions within a material system and the symmetry of a system (i.e., understan
ding how the properties of physical systems are reflected in a material’s nonlinear optical respo

nse) and being able to design nonlinear optical devices, such as optical parametric amplifiers.
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Course Expectations: You are expected to take responsibility for your learning, most of which
will occur outside of class both in preparing for class and through homework. Extensive researc
h in education has shown that traditional lectures in which the instructor presents material and s
tudents passively listen or write notes are a sub-optimal form of instruction, even when perform
ed by the best instructors, regardless of “best” is judged. We learn by thinking critically, engag
ing in discussion, and doing. A professional physicist never stops learning physics, nor does a p
rofessional physicist do most of her learning in the classroom. With this in mind, the goal of o
ur time in class is not to present material that you can easily read on your own. Rather, our ti
me in class is an opportunity to engage in the actual practice of physics: asking physical questi
ons and engaging in dialogue. We are all expected to be active participants in this process and

our class operation is intended to promote this.

Preparation and Class Time: There is no point in a lecture that merely presents what you cou
Id just as well read and understand on your own and at your own pace. Hence, you are expect
ed to be prepared for class by reading the relevant material before class, and class time will, as
much as possible, focus on consolidating what has been learned. We will sometimes cover mat
erial treated in the text in order to highlight important points, but we will at other times use th
e material in the textbook as our point of departure. In order to keep up, you will need to be

prepared. Class time is not intended to be used as a time to lecture on all topics that you are

expected to learn. Class time is intended to be used to reinforce what you have read, particularl
y those topics that are most conceptually challenging or otherwise present particular difficulties t

hat are hard to resolve on one’s own. You should be prepared to ask and be asked questions.
Homework: Homework will be assigned every 1-2 weeks and be due at the start of class.

Some homework problems will be challenging exercises to master material that has been covere

d. However, homework sets might also include some simpler or conceptual problems on topics t
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hat have not yet been covered in class. The goal of the latter questions will be to serve as intr

oductions to the material and thereby direct you in preparing for the following class(es).

The objective of the homework is not simply to get the right answer but to develop skill in ma
king the path to that answer clear. As in the real world of research and engineering, an unclear
path makes it difficult to understand where things have gone wrong. The clarity of your work
will be reflected in the grading. Clear reasoning will help garner partial credit when the answer
is wrong, and a correct final answer without clear reasoning will not receive full credit. Essenti

al elements of your thought process include

1. illustrations,
2. discussion of your expectations and reasoning,
3. justifications for your answers, and

4. neatness.

These will all help you achieve clarity, too. Even when you have an answer that you believe is
incorrect but don't understand where you went wrong, it is helpful to comment on the physical
grounds that lead you to believe your answer to be incorrect. This may garner partial credit, a

nd it will help your instructor address potential misunderstandings. As to neatness, it is not the

grader’s job to divine the mystical meaning of chicken scratch.

Collaboration: Rarely do scientists make discoveries in isolation. We are engaged in continual di
alogue with our community both through the research literature and through direct communicatio
n with our fellow physicists, whether in a research group, seminars, or conferences. This spurs

us to look at problems in new ways and makes the process of learning and discovery more effi
cient (and more enjoyable). You are strongly encouraged to discuss homework problems with ea
ch other. Even if you feel that you have mastered the material, you will internalize more deepl
y what you have learned by discussing it with your fellow physicists. Still, you should always f

irst try problems on your own. You will then be best primed to benefit from your discussions.
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While collaboration is strongly encouraged, it must never involve the copying of work done by

someone else; you must produce your final work independently. Discuss as much as you like, b

ut do not copy solutions from others. Cheating is unfair to classmates and so will be dealt with

seriously. Should copying occur, all parties knowingly engaged will be held accountable and wi

Il automatically receive a zero for the assignment. Penalties for violation of this code can also

be extended to include failure of the course and university disciplinary action. If you have doub

ts about whether a certain level of collaboration is acceptable, consult your instructor.
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Homework (every 1-2 weeks) :

Class Participation and Activities: 10%

Midterm Exam: 20%;

G, #FMASEHE

(—) HEFEFM
T4 =4
The Elements P-N.
. Butcher
of Nonlinear
Optics and D.
P Cotter
|32 Eob =S Y 1k =2
#%!ﬁ%% i
H
Pierre
4. Elements of Meystre
Quantum and
Ontics Murray
P Sargent

Final Project: 20%

th FscAt:

Cambridge
University
Press

V2 B TR
R R

AEECR A AR
At

Springer

243

R H

1991-00

2012-00

2007-00

2007-00

ISBN R AR
0780521424240 ot
edition

978-7-5606-2779-3 i X

978-7-301-12445-1  5—

Fourth

978-3-642-09352-4 ..
Edition



I\ EFRBEHE

This course highly values academic integrity. Discussion of homework is encouraged,

but behaviors such as plagiarism and cheating are strictly prohibited. Please list m

ore if you have more specific requirements.
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