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2023F9A8 20245848 AFHBEE
AREREHFEIFHRRELRBEFYEO R TLEEYR
B/ 4: HE (FD2)

MRERS| 2

M3 ROBHEEICEZR X

(1) E#E (momentum) DK EX232.0 x 107" [kg- m/s| DFLFD de Broglie E (wave length) 2R
Lo 72721, Planck EDEL LTh=6.6x 1073*[Js] ZHWV &

(2) HEF (operators) #, p DRHFER (commutation relation) [s?:, p) = ih ZRWT, B (152, 3]
ZEIEY X,

4 IEIEEEL (wave function) ¢(z) 23, TEH Schrodinger HFER, (stationary Schrédinger equation) Hu,(z) =
Epun(z) DRI ZEHE (cigenvalues) (Ey # Er) BT % 2 HOEHBEE (eigenfunctions) ui(x), uz(z)
D—RX#EE (linear combination) TH5Z 5N 3 : ¢(z) = Crui(z) + Czuz(x)o ZIT, C1,C BEZEER

(complex constants) T 5, MFE (inner product) BT (Y, Fopy) = / Vi (x)Fepg(z) de TH B, WUTF

DIAEAL (normalization) ZRET 3 : (6,¢) = (un,un) =1 (n=1,2),

(1) TAF —DOHARHE (expectation value) (H) = (¢, H¢) L IE¥E[FE (standard deviation) AH =
VIH?) = (H)? ZRD &, Z0 (1) ORFEIRE C, 2EART, CL,EL,E DARHES 2L LT 3,

(2) LD ¢(z) DIRREBICH 2R T LT, ZDIEHNTF V¥ — (mechanical energy) DEIE (measurement)
ZITO &, COXIRBERMELNE DERRE,

(3) ReREMKAF Schrodinger /23 (time-dependent Schrédinger equation) & iﬁ—c?—zb(x, t) = Hy(z,t) TH 5,
t = 01ZBF 2 FHIZMA (initial condition) 23 ED ¢(z) THZ LN TWE L E (Y(z,0) = ¢(z)) , EEDE
2t DB (x,t) ZEETH,

5 ERDXIICHEEEDKRT > vl (stepwise potential) TiZH 3
HE (mass)m OE & (point particle) =R L¥—E (Vp > E > 0) T
z = —oo 25 AHF 21EEH] (motion) E X 5, 727-L, idz=0D 4
KTV VDRIT, 2=a TRF VI Y LOEE T 0 B, D
EENZ FLA T A EHE 1 AT Schrodinger ARRAETICEZ 615, UT
()~(4) T&EX X Vo

oo 0 (z<0) 0 1
{ Gz V@ 8@ =Bse), V@ ={¥% ©<z<a) 0 a”

oo (a<z)

AetkT 1 Be~%T  (x < 0)
(1) &% (general solution) iX  ¢(z) =< Ce®® + De™® (0<z < a) (A,B,C,D :E¥) Tt5z25
0 (a < x)
N3, k>0,{>02 LT, k% EZRHVWTEE,
(2) z=alkBWT 3 ¢(z) DIFEFZEM (continuity conditions) 725, C & D OE%RERD X,
(3) Q) DERZAWT D ZHELLR, 2 =018} 3 ¢(z) DEHREHEH LT B/A Y C/A %K
H X,
(4) EULxzx 11/3F Tz =—oo b AHT 2 ERDEHIIE (classical mechanics) (€ 5 EH & _ETHW
7e BF71% (quantum mechanics) IS EEHZ B L T, METEL BRI/ME—O TR X,
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B/ B 4: EHRE (20 1)
REES| 1
1 Za
1 W T X9 280 E K (center conductor) & &+ IR & 4K (outer
conductor) & & D[R EHEE (coaxial structure) I DOWTLLTOHRBICE 2 ‘\
X W (inner radius) % ri, #MZ(outer radius) % r, &35, z fHFHIC 5 T

XFRIEEENERIZO R TNB b0 & 45, Fuldl(central axis) (KH z
) NOOHEEEE r LLIEEE, > r D r OFEIXEZ (vacuum) TH Y,
r 2, BAE, F720%, r AT O ITIESER (perfect conductor) TH B
L5, BEEHOFHEE (permittivity of vacuum) e, &35, FO#EE L
L& KD D ENZE (electric potential difference) iX 4t H EE IR
(external voltage source) IZX ¥ V T—EIZHEI-NLTWNB LT3,

V12> v > v DEEIZRIT B, EBRSF (electric field distribution) \\\_}/
R X,

@ 1> v > v OEHFICEBIT S, BT (electric potential) B4R 1y & N
r Dt a(=ry/r) ZE &7 D542k (logarithmic function) & VN TF 1
¥, FLEEROEMNEER LT, _

(3) FLEARRE (z #1725 OIERE r) &HAMNEREE (2 82> b DOIERE 1) DEREEE (charge density)
R X,

(4) HFILEE L MEENL R A v U DBEANESHT- ) OFRESRD L,
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B e 4. BRRE (£D2)

R 2
2D X HIZEZEH (vacuum space) 12, HEFRIZEV (infinite

length) EAREHR (straight conductor) &, FNFNIIDOE IMNak
ObDNE (turn) S L7 HEEIEE (square circuit) 2y, E[REFER b
L EEBERE S TN TR FENICEBE SN TWAREE X B, L
TOMWZEZ L, ZOB, FW-3E (parameters) O BT (units)
IZDOWNT HiRt, Y .

(1) MO &5 I EBEARERORICEH (current) LIZFE L7I- & %
(I, = 0), HWREBIZHEHAZT AR (nagnetic flux) ® &R, F0
M\ & &R,

(2) EREREREEFRELROMEAS & 7 Z 2 Z (nutual
inductance) 2R kX,

(3) ERERICERLE KO EIZH Lz, EREGEERLE
TEEEOBIZE < 71 (force) FORE E&KD, FOHX BiRt, 2

q3

(1) 4250v7 20 2 VHFRK (Maxwell equations) %2 hLFHEKI (vector presentation) T
R L, ThENLOROEHREVERT S L 2ME AW THAY L, B L, HEE (permittivity)
% &, B (permeability) % n, BEZ (conductivity) & o, BREE (charge density) % o
EH X,

(2) (1) THEONERFELVERCET 2B HR (vave equation) ZEHE X, (EL, =0

e,

(3) B3DE5IZ, x FADIER a, v HFEDIEN b DEREEEE (square metal wall) (EIE%
(waveguide)) ICHENTZHEN%E, BR (electric field) BN x FEDIHTHD x FHAIT—iE
(uniform) R RE &% H L, z FFEIAGEH (propagate) 3~ 5 HEFTIE (travelling wave) IO\ TE 2 3,
OB y=0 BL Vb TNENDOEBEETHE /=T & B REMF (boundary condition) &, FDiEER
"o Dy FaOER 437 (distribution) 2R, B L, EEE (standing wave) D¥kidm & ¥ 1,

(4) (2) THONZEBEHEZELRT, ERENE 2 FAICEBRTIERSHEO x, v, z FHk

FEORERD &L, B L, BREAEOAREWEK (angular frequency) % o, ¥k (wave number)  k & L,
kzwk e RO Tty

X 3
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FEES| 1

il
1 (@D B (circuit)ld, FT|HJR(voltage supply) E & PN Hi(internal resistance) » 3 X AP (load
resistance) Rr & V725, R DimFEIE (port voltage) % v, R ZiHmIDER (current) % i £ T 5,

(1) vZ&i, EBLUNr TER.

1 (b)DERRIE, BFRIE J ENEfI >4 7 4 > X (intemal conductance) g B L NERIEIIR. L D25,
R DIHFEEE Y, RREFRNDEREI T 5,

(2) vE&Ei, JBIWg TEHE,

(3) X1 (a)DBE#FEN(inside of a dashed frame)D r ZE O EBEIRE EX 1 O)DHEERAND g 2508
WIEJWEED R TEMERS5MEE (1) BLY (2) O (comparison)?™ B E, J, r, gzl DR
s Y

M 1DmEY, BERE, E, BHIEJEHEI IR, Rs, Rz, RAOMGEREINS,

ki (3) OBRZFAL, LT (4) BXWY () 2EX &

(4) BRi %= E, E; J, R;, R2, Rs, RsTHEH,

(5) WT 3-3D5AEEKE, EERE, REERRNSROIMLDEIR GiTF 44 NoA-EE) &
EME/zsd, ZONDORER;, Rs, Rs, Ry TEY, £/, Er%2 E;,, E;, J, R;, Rz, Rs, R/ THEYE,

FemmEEEEEAES - 1 . FemmmmEmmmeme=m e = 1 .
I 'L) ! Il—)
L —AWM——— 2.6
! ¥ : : |
i I I [
\ — E Hy : g v R
: ! : IJ !
1 1 1 A
1 O | — )
: I : 2’}
| e e e o o e m e e = o e J 3
(a) (b)
I
—_—

© (d)
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B 4 ERHEEH (ZTD2)

FERES| 2
2
2 (@) 1, #’HL (resistance) R, -1 ¥ 7 % > & (inductance) L1, BEK, F+ /3% > X (capacitance)
Ciy 572 5MEE (electriccircuit) TH D, T (terminal) 1 BEUN2 NS HIVADER (current) 2%
N, &L, 1-1 BLUK2-2° OEE (voltage) EFHNZILvi(h), »()ET 5B,

(1) M2@DEEKZE, 1-1" Z 1 XM (nputport), 2-2" % 2 K (outputport) &T % 2 5 T-x B
(two-port network) & R7279, EHEIRE (steady state) I[ZHD ZOEIEZE TFORXODA > E—F 2 AN
Z A—4% (impedance parameter) THRT & &, Zu, Zia, Zo1, I Z2T3FEN, R, L, C, BXY, A
I E (angular frequency) o ZRWTHRY, 7720, N, MEZFNLEN, wi(@), wOD T = —HE&
-~ (phasor) & U, L, LBFEKKIZ, i1(t), ) D7 = —TFEKRET D,

Vil _ [ Z12|[H] .. .. il _A Bi[V2].....
bl =Lz 22l o =0 %] e
(2) (1) EMBKICL T, EEREBIZHDE 2 (2)DEEEE EDOROD 4 i T2 $ (transmission parameter)
TERTEE, 4, B, C, DEFNFN, R, L1, C, BEKX o 2ZANTRE,
(3) M2 @DEFED2-2 ITEBMA > E—F > Z (loadimpedance) Zr 2k L, 1-1" IZHBIE (AC
V-
voltage) V1 ZFIMIL 72, EESIZEHREBICZ-> TOBHDET 5, BIEGERK V—z Z, ZOEBOA
1
ST ARG A—F Zu, Zin, Za, Zn & 7 ERNWTER,
(4)H 2 @) OEED2-2 25 L 72 EE (short, v2=0), K 2 (b) IZRT vi(f) & 1-1" IZEIHN (input)
L7ze i=E&ELREE, EERE (( »0) [Tho/2EEDRKE, IR EHEDEMERK TR
B, £, EFRE (>0) [ZRo272EED (o) 2R .
(5) (4) ERHRIZ, E2(@ OEED2-2 Z2EELZEE, M20b) ITRT vi() 2 1-1 IZEL
1
7oo WBIEIRAE (transient state) £ > 0 IZBT B k() 2RO K, =7ZL, E=1[V], Li = 5 [H],

1 1
R = 2 [Q, Ci = > [F] &L, t<0IZBWTEERIIERILIRFE (resting state) ITHo72bDET S,

3'1_(;) (_l;p;g)
1 oYY o A0y v,()
L R,
wo o o F ,
0
e & .9’
(a) (b)

X 2
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