EEEMAEBRBE (1) 2025 K&
ﬂﬁﬁkmﬂ % Péir B 9:30~12:00

T B & H
1. UTo4f (1~4) F2laRATHEEL, METIMEI2HME Z ATV,

2. FREIT 1R LI« OERKICEAT L, 1R BERABRISEEKIChZoTh Xy,

3. BEEARICIILTHEES (1~4) BIUOZREZZLATLII L,



1]
11 UTOSMIcEL k. $%, RROBHERLERTSZ L,

1-1-1. R 1 DIV DH 3, ZOMTETI X AT—DDEEER, BUHIK, ZoBsE
THREBEN—BRIMIREIDDL T3, BALETEIZUM L T o0BSI2ST 3,
ZDLE, BWHDBRTOEXDHFHEL DBERD &,

1-1-2. RE 1D\IBDH 2, ZOBRFETIT VXA ODHEEER, ZoDEOBUHIZE
WIZHY T, ZORD L THREZEES—HIMIRSI DO T3, BTN ETIORS%
T L T2 03T %, ZDL &, FROKRY (5 VR AGBAE SO E T2
T3 ORI OHFEL sEERD X,



1-2. V2% Y FADZER P, (z) 13, BEROBBEHOREL LTROXSITEHZTE 3,
TTRE, |zZ|<Lt|<1&F 3,

o0

1 n
Ve - 2 @t @)

1-2-1. RO &5 L BHED 2 ROBIEE X %,

1
1
I(t):/_lmd‘” @
BAEETLTI 2t OB LTRD X,

Rz, ZOBEt=0DEDLD Tt ROVWTTAF—EHL, I(t) % t 2B T 3HEOH
THRE,

1-2-2. ROFEIEEZ 3,

1 oo (=)
J(t) = / ( Po(@)t™ -} Pu(a) t") do 3)
—1 \m=0 ‘ n=0
J(t) BDROFMTREIND L E, BRI Ao, Bon_1 % Po(z) PEER ¥ 2 HVWTRE,
J(@#) =) Apnt®™+ ) Byp 1t (4)
n=0 n=1

L, BTRVEEmMm L ndd), m£n DL EROERIRD 22 2ZHAVTS X\,

1
/_ Pa(e) Pa(a) dz =0 (5)

1-2-3. BTRVEE 2 I L, ROBEBRHBERD Lo Z ¥ 2RE,

2

1
/_ Pa@)Pa(@)de = 5 (6)



1-3. ERt 2ER L, EROMEER L 3 3008 X(£),Y (), Z2(t) BdH 3, Zhdid, ticBEHL
THEREMIFIRETH S T 5,

EIRTERZ ML R(E) & R(t) = (X(2),Y (1), Z(t) 5 5. BOHIRKTERZ ML V() %

RDESIzL 3, iR
3
V()= —df ) (7)
%72, V ¥ ROMIRIEROBEBHERDZoTWB L F 3,
dv R
@ = TRP ®)

TRL, IRl =/Xt)2+Y )2+ Z(t)?2 TH53,
SO, RZMVREV DABRELTRZ MV L ZEHRT 5,

L=RxV (9)

7B, FEEZEOCEULERSIEROBEFERZHAVTS XV, 27EL, A, B, CiZ3RT
RN, VIEFTIRIMATH B,

V- (AxB)=B:-(VxA)—A-(Vx B)
Vx(AxB)=(B-V)A-B(V-A)—(A-V)B+A(V-B)
A (BXxC)=B-(CxA)=C-(Ax B)
Ax(BxC)=(A-C)B-(A-B)C

1-3-1. RV MVLERZFVVROABL RERKD X,

1-83-2. ROBFBRBRD LD Z ¥ 2RHE,

dL

— =0 (10)

1-3-3. RDEXSITRI MV E 2E8HT 3,

R
E=V XL-— 11
B n

RIMVED L:J:M%i‘z_f PRD k., BHBELEFC b,



[2]

2-1. 2RI DROTHRICEE my, my DEMA, BEOU, BB CIHES FI2fNT
WBIE SR (HA 20) ONHE RICBRARBE, MECTESRIZH IT-ESH
BPRICHREBE L TER B 2EICE5F (N1, 2O EBAA 2SN L
TEHXLZ I 2EX S, MBOENEESO YL, BEASTOEH:r, B
RADz—yFHEHLETOAAR ¢ & T 5BEER (ro,0) 23, £, BEHO
DPOME FMEICBiEY D, BEBR 2z < 00EEENESTICOALEET 2 B
DY B, L, ROBRIIFEHTE, LI RVWIDT B, k5, EHINE
THZEZhPoTWS (BHIMEERZ g T5) dbDL T3, UTOBWCEL X,

V4

& 1

2-1-1. ZORDEFTIAF T, 2 =0ERNTEEF Vv LZIAF—-U, B
KU 750I7 Y LEr,a,p,1, g, m, my ZBRWTEE, PEWIGL CTYEE f
OREMITE df/dt D LIZ frEERTZ L,

2-1-2. B r BIUV o NFTE 5750 Y2 DBEHBRETRYE, £, 2#MEbD
DROABEHNEIRET 3 Z L 2RE,

2-1-3. ERADP—ED r = rg TKERMEEIZIT5RAEEZ 2, 20 XS5 EH%
TI57D o AMICE X B XNEGRE v & 1o, g, @, @, I, m1, mg DI SNE
RHDEHNTEYE,

2-1-4. B 2-1-3. DL &, r FIAICEBEHZMIMEBEEZOLTSL LA ZICAEL 2 EH»
ML ko r=rg+d 2L, MBOBNRTFNIIZOVWT—RDEDAZEL THER
TBHIL, RELEBHNEZT :81Eb hOROMEFHRIZTHLEVD DL T 5,



2-2. H5BURK (FHN MIBEE, y, 2) XBWT, ¥H 2z = 0 _LICERICEN 3 —
BRICHE L 724RAS, +o AR —EDOEX w TEEILTW3 (M 2(a). ZDROHE
NEEDH OBEHE (HEFEE) 20253,

E2(a): BHERK

2-2-1. ZORIIHBEB L BB E 0L 3, BERK KBWTIRDG D 2B L S
EORI MEZFNENE, B T3, #AbELTOBER - BRUSICHT 2
RIAV 2 VEBRR R T,

vV-E = £ 1)
VXxE = 00 (2)
V-B =0 3)
VxB = poJ (4)

TIT, VREERK OB (z,y,2) KET3F 757 ML, ¢ BEEOHER,
po REEDEHRR, pBIUJ BZAThEMRK ItB ) 3 EHBER LUERE
BRZITHZ (pBIUJRIMNEOEKTHS ZicER), UTTIR, EBX
U B®Dz,y, z R %2FNEN (E;, Ey, E,), (Bs,By,B,) £33,

2-2-1-1. BFE D z, y HIACOWTHENHTH 22 226, Eldz, v KE
LRV, BEZHORONIMEEFENT, E,, E, P ERTHS I L% 100 FRET
FAE X B, KOV TOAFHHETHIZI W,

2-2-1-2. BROWONFEL D, Bz, vy ITREET, D By, B, 3¥uTdh 3,
RIRAY 2 VFBRDIEENEHWT, ZOYX 0 LS5 Rt v 3 % HE
LBHS, B z>0CBIB E, BXUB, 2R X, #RiX e, po, o, wD>55
MBERDDDAEHANTEERE,

2-2-2. AP DK 2 BB %, HOBUERK (Fhr MiBEEy, o, 2/) THH
FTAR3ZE2EZ3, RK X, TKIZNLT 4z FAKR—EDEX v TEHT 3 &
SHREMRT, 2oy =y, 2 =2TH5L75 (K2Db). FHEMEEEICLS

6



, BERK B BBERY M E BEUHREERY ML B 3R VHE

5 - 8O~ 7 Ay 2 VAR e T, ThbB,

VI'E/
V' x E'

V,'B, —

V' xB =

TIT, VIBERRK OBE (¢, Yy, 2

pod’

(5)
(6)
(7)
®)

JEETBFTIRT ML, fBIOT I
ETNENRBRK KB 2 EAEEB L UVEBREERY ML TH 5,

wBIP IR KD THPEVEREL, K, K ROBEDBEGBES Y LA
ERCELT 5, ZOEMDD TR, KRB 3ROBHHEEE X0 L ELL,
WD+’ HADEX T w—v 2FE LW (K 2(b))
BEMER K AR, & - BEROGONMELD, EFBIUB 3o,y KKEFEL
BV E' &2 Mo E, DA%, B' &y B B, DEESD, B >0(2>0) 1
B35 By %, E;, By, v, cDEEZRANTEERYE,



[3] %koxz#3A, UToMGICE L X,

HER 13 Z OFRAIEAIC IR R 4 & O/NRIk & OFEREZAEVRL, HBRATHICE = L
FenREzx bNiz, YEOHIRIIATS BT vt —v % v THobELLNT
WBA, ZORBRACHZTHEOHMEBIRI Y, MR - v v P - PO O =BG
DR & iz, BEOHIRKRIIER L BRICE DY, IR OKKRIE ZBILKES K
B hoTnitELILNT WS,

HIERIZIRED H AT BEREICH 2 %, HIBRNERIC 13 o BT E RN TR S HES 5 729,
BIELFARFICHE LTV BREILD 5, HIRNHCIE, o) VA7 =7 CREEE, )V
A7 27 XV FEHDO~ Y P ATRECTHIRIC L > TEIFERE 2 S RRMICBE L, &g
Mic iR 2 b FHERICKHB E 1 5,

IR D BT FARRE X HBRNER 2> & OB, #1BkD & i Qe B = v F —, Ko
LRI AME T AN F—CTHE 5205, HIRAEH b OB IZ KRGS b T2 i =
FNF—THRTHDITNE N, 207280, oHIERO BET FEREE 13 3R> & H T U
IANF =L KB OZIWBBALANF DOV HEVOEHETRE B LEFZTI

3-1. TREES@ICEL T, HORIZERDO AL L RO/ LIC T b, IRIETH BIMKI
SIEMAEREL v, SEIMNEREDOAVWERY, T¢AMER] MHItEE] v
EMEHACC2ITERETCEZ L,

32, TREZOICELT, Yokdha7retRic k) BREST CicRAFT O ZBLRFRBE D
BOLEEEZLNTVE D, 3TTRETEZ L

3-3. THEERC)ICRAL T, HIERPEROEE & 72 3 EABEHERMTRIZY v - P TV L -
AV T LTHS, TNOLDITLREFEMECE L EETNEI—FHTHLADARICIEDED
BEnTVv, BEHERMTRATERE IS AT h3EEE, [44 v EE] K
SRR LwIEAERACCSITRECEX L,

34, THEREB@ICBET 2UTOMWIZE X Lo
HTTERE - BAIRER B 72 0 OZRE 0 13, FEORMEEE £, HIRSE d7/dz Z AV
<

T
Q= dz

LEFBE CEMETHRIEL T2), HRREICH T2 0 2HIBRTRE L » o



3-5.

3-4-1. HRHOEX % 30 km, HIROWEE % 273 K, HE THOEEZ 1073 K &
%, HRRDOBIGEHRD 3.0 Wm-K' DL EHRIAFEIIL bichdd, F
T 2 HTCE 2 &, HBARIE—E L T3,

3-4-2. KL BHETIIHREARE O FEES R 5, KR L IFEE & THRRER
EOVPHEIRZ VDI EL L2, HEDED TC2TERETEZL L,

3-4-3. HIEROFEHW R HREEGRE X 8.7x102W-m2 TH 5, 1 FHICHIRKE 25 F
HEBICBOR L TV ABT A X — 3 J 2, HERFER 6400 km, 1 F%
3.2x107s & § 3,

THEEICBE L T, =¥ b A CTIRERMERED — R R i I L~ AT IC R & ic
bbb IIMMBEZ 0T d, v v PATHRSEZ 28HH %, HHREOES ]
[EMEE] LW EBEAEHCC2TRETEL L

THREOICET 2UTOMICE R X,

MR T YRS 3 2 BALEAE - BARF D72 ) OBE = A F—id, v a7
7V e R’AY eV DEADS o' 8B (v aT T 7y ALY VIERD,
UITcid, KBREBES Ts, KGEE% Ry, HERONEEZR Y r, WBREEL Re &
35,

3-6-1. KEBOSBENRE S 72 D ST B2 2 ANX —% 6, Ts,Rs, 7, Re > LA E 5 D D
ZRAWTEERY,

3-6-2. HIEROAERENE BB\ ¢, KBGO U CERE R HICH Y & CHBALER -
BB ) OKED» b OBB T AL F -2 RKGEB L VI, KGERKE
0,Ts, Rs, 7, RE D> LRI b DEFWTEE R,

3-6-3. Hifd] 3-6-2 DBWH T AN F— IO T 2HIRDO T AR VB AD & &, HEKPKE
> 62T EL D AR B 72 D OGNV ¥ — % o, Ts, Rs, 7, Re, A 2> b M E T
bOEAVWTEERY,

3-6-4. HiBRD LR & B BT B 72 b ORET = AL F — LHIfE 3-6-3 TKDT
IR KKG 2> 532 EL S AR S 72 ) OB = AL F— LB D Ho T
L%, HIBROBATFERE % Ts, Rs, r, AXFAVWTEERYE, £, Ts
=5800K, Rs=7.0x10°km, r=1.5x10km, 4=0.30 D& ¥ Tz B FE2HT
TR X, /3430/9 =44 LT X\,

3-6-5. i 3-6-4 TR 7 REEITHERER T O FHIREICH AR B &RV, EFROHERIZ
BENRTABEET 2 7-0RBELARBECE>Tw3, MEMRDOA =X
Lz [HEE] [RIMR] L wiBAEZHAVWTSTUATEZ &,



[4]

4-1. RONLERHAT, UTOBWIKE 2 X, 2770, 77 v 27 EEE h=660x1034Js, JoHEE
% c=3.00x102m-s'. 1eV=160x10"1J &3 3,

KGRI KEGROREED 9% LEEZFELTCWwEEEZLNT WS, 20720, KEFO{L
R, B RECHNIC I KGO TREFEE CRET 2 e M CcE 3, KBORTEHFEE
ERETIHEZAL 2B 20, RIBEENLZFEDO—2L LT, akKBARZ Lo
EDWRICARONZER (7579 k=77 —#) 20T 20 E0H 5, K1 IE0HEE
HERB L UCZORAERICBTERKEARI PATHE, K1 KHALNBEHMD I B, (7)
EKFE (1) BF PV UL, (V) B2, ZNENKBIEFEETIZLICEVEL B,

KERONFEHRERET 2D 5 —20HEIX. BaoEHREZNET 20 TH 5,
Fric, 4798 (CD REE 2V F 74 Mk, KR M {b2ll s Hoa=—27 4R
AR LCEBINTE A, M2 I0AENFELRLICRD ZRKGHIROTHEEEE L CI
aVIFI4 VORKRFEERHELEZDOTH S (Si0FETEE 100 LKLL)), Z DK
R . @ ENABIVLi A EO—FITRERE, MHE BN A TTREEEIZIEEIC X
W—EEHETVB,

4-1-1. THRB A LDV T, KBARZ FAVCERAER I N FE 2B X, £/, ZhH DR
BMEBH T 2 2 &C. KEAKICHFEST 2 NROBEL Z0FEE2 EBNICRD 3 2 & 2°
TESHEAZARRL (BbeTSITRE,

412 M1 D (V) CALNZZFHEOBER (496nm) KNIET EHOTALX -2 HHEF2HT
ko & (BALliZeV),

4-1-3. KRFEFORNARTZ FADER AulE, UTOV a—FxYoRHicH >,

1—R<1 1)
/11-1_ " m?  ny?

RulZY) 2 —FRUTHE., miZBAE. midm+l. m+2, m+3--- 2T

IKBOFENARZ PMCBEWT LSS KBE~OBRBICHNET 20T F NV F—53103eV
THDEEE, Va—FRYUEKREBIREINMTRD X (EALIE em ™),

4-1-4. KFEDBFERTCELCZKRERARS F A OBERIZ, K10 (7) 2&0H. AIHREHEBICERER
b5, A 4-1-3 OFERZFIA L <, AIFREBRIC S 2 KROBROKREZETEL X (B
BFE 3N - B nm), 7272 L. ARG O EHRIZ 400 nm 25 700nm & T 3,

4-1-5. TREBICOWT, HHAL YV F U LR REKREHIKE Cl2 Y FJ 4 F CHENWRTE
FEEP—BLHvw0d, BRH% 5 TRETRN X,

4-1-6. THFHITEL KUCBRAENTECRKBGRTRFEELRD 5 2 Licii. 2T nHER
BH b, zORES % 5 TRE Bl L,

10



() (-1 4]

700 = 750
Wu et al. (2013) 8%

M1 Atk L U2 oFAERICE T BKEGR~<7 F v

1 1 él ¥ | 1 | 1] 1 éf-*
He Q
107 } s ¥
<ONe N (] B
o Fo
10°F O caght 1
. Na
I a lPCf Ni |
T Mn
ﬁ . FTi K
ié 10° F N G;}u Zr?o
A sed Vv .
K
K o' N Rb S5 Ga ]
<O Xe PbY ZrB
i In, PL&"Ba i
w
10" Eu Be °Li .
o' r Hf
Lu
Wi Si=10° 1
10-3 1 i 1 1 P 1 1 i { 17
1078 10" 10’ 108 10° 10
_QJ>F§4F

K2 Si=100¢ LTHBLL KBRS Cla v FI 4 F onEEEERERK, fteho—EHTE
DEIZ, DHEUNDFFIC L 2HEEHETH 3, RITTFH - REYE CGHELE) XY,

11



L2V BTBAEF A 7N EEZ S, BADp. V. T
KEEA. B. C. DICBIFRES., ., BETH 2, 7.
ETOERIIEFHFNTHI LTI, 2ok E, UToML
ICEx X (EHERIECZ L), ZELAKER® R &
L. fEOMERIZ n LT, F4 7 VFIEFRELT 3,

4-2. HHHBAREICEL. K3 0 X5 AFREL L BEE
&
A

Pa Va Ty

Pe Ve Ty

Eh, op

po Vo Ty,
7

4-2-1. KEE A 1TH 2 RMEIEFEMED OB gn 2R TH //71
D, REEB ~ERAFENTE (BEE D, cok A
ERNZIWMBHE wi % Vas Vo Tus Re n BRIV po Vo Ty
TR,

4-2-2. JREE C 10 % 2 SARIZEBBRICE gL ZHUHE L, R & 3
BED ~LHRHENTE (B3, 2oL &R
T EE ws & Voo You Tie R n B TR,

4-2-3. qu/qL & Vas V. Voo Voo Tue TLZHWTERAE,

4-2-4. REB 2 HREC (BEE2). BLWRED »HREA (REE4) ~DE(LIZMEATHERE
THD, WAL CIHBELAFRICBELT TV = —E0BRE» 2 (YiZE) ., ch
ZFRHAL. Va% Ve Voo MMERWTRYE, 72, gu % qu. Tu. L ZRAWTEY,

4-2-5. BER 1, 2. 3BX M4BTI B3 Yy ruve—8{L% Va. Voo R n ZRVTERE, $72, ¥
A7 —Ricbldxy o —ZLoRfBEe &7k Z iR,

12



EXHMABREE (4%) 2025 K&

2o
:H’E}‘j?n_ng ”‘ 7‘ F¥fE] 13:30~16:00

T BE F H

1. UTFO4m (5~8) F2Ma@A CRER L, AT MBI 2ME A TRRELRY,

2. MEIT IR I LI & OIFERMKICEEAY L, 1 BIC o EEREAEEIIC Do TH LUy,
3. FREERARICEIYLTRIEES (5~8) BIUZBREER2TATHI &,



[5]
5-1. LIFD X 5% 2 BROWETHA HEAEE L 5.,

d
—p = 1
P Az (1)

e
)
s (j Z) )

ZZT, 71 BEU 1o 1 3EEt OFBEBTH DY, a,b, ¢, dIFEERL T3, LITOR
WiZEZ X,

5-1-1. 175 A DEEEZ o, b, ¢, d EHAVTHEE,

5-1-2. a=-2, b=1, c=1, d=-20Dr %, {TFlADBEHHEL BT 2EE
N7 bERD &,

5-1-3. ] 5-1-2. Dk =X (1) O—Bf#E%E R &,

5-1-4. ] 5-1-2. DL F dzy/dt = 0 LR85 1 & zp DRIDOBEBRRERD X, AR
dza/dt = 0 12OV T HEFERE KD X,

5-1-5. fi15-1-3. DL EFHEL LTz, =0, 23 =6 B85 60BEICOVWTEZL
5o 21— 2o ZETOROPIEZE/R L, i 5-1-4. TROZEBRRNEZBEZZI 255
T1, T9 7b=t‘0)J: 5 @:E’ﬂﬁ?%ip%ﬁﬁﬂ‘ﬁ' J:o Iy, T2 @ﬁ@@ib\‘fﬂ% [—6, 6] t L, ﬁ
HEIIIKEZ DT 2R Y EDEENDRBE L5173 L,



5-2. EH r OEBEBG(1) It LT, BREEHK g(w) 2T TERT 3,
— oo iw‘rG d 4
o@) = [ rGirar ()

ZIT, i IXEBEMTHD, wERERL T3, UTTR, wER EFE2Eh
FHwr, w EEEERT,

5-2-1. BEMICHUTOX 3% G(1) & X 3,
G(r)y=e°7 (5)
ZIZT, alZIEDEETH 3,

5-2-1-1. I (5) TEZ SN 3 G(r) LT, R (4) DAEEOES HBHEROMEICIER
T35 w DHHE, wg,w, c DIBBERDDEANVTEERY,

5-2-1-2. [ 5-2-1-1. TRD 7z w OEEIZB VT, g(w) DEEZ wr, wr, o ZAWT
FERYE,

5-2-2. wr > 0BV TERIZD lim glw)=08R2&5%—RDgw)2EZ 3 (4

|w]—o00

5-2-1. DARE L FERIFZZ ZTCRERLEW), Q2EFEE0ER T2, w0BEHEHE

3 I i = QBRI > 0BV TEAITH 5, <OBENEER 10
EOBBERwEM LOMUREE CTRITEILEEX 5, BB CIXCy, Cy, Cs,
CiPBRD, O BEUCy (RARER) MR » ZHOKN LEED, Cy BEU
Cy (FHRERT) B2 PREEN r BXORD¥MTH B, Cy BLU Cy dHLNI.
ENEFNWw=0BLUw=0TH%, B LOBIOAHMEIK 1 FORKHITRLT
D5,

%1 “r

5-2-2-1. &5 wi(-‘%dw Zr— 00fRBICBWTETE &,
Co -



5-2-2-2. g(w) DEERE BHE Zh2h gr(w), gr(w) ¥ T3, BUEEE C LTcoME

4 / wg(wg)dw BHEILT, MTFOBERIRD o= b BRt,
e

@ =17 [ 24, ©

KL, EBOMH ) LT, P [T pyreway s,

P/ f(_wi)ldw:}%(/g:rj—(_w)ﬁdw+/s:r%dw> (7)

CORDBEARTENT, wihT 3BT OBBIIER w ZH EoR E2E 3,




[6]

6-1. RERKOWRBREEZ 5, WRREL X, EXASARLOBRORD 2 h 28T, BE
2 EREELROBEDETRDOI L THS, 22Tk, BERRLLT, HFE u OBEH
LBRWERERHEER S, 7, REAKOESRBRERBICHATHFIINE L, REXA
KOMBIIEHETEL2DDL T3, UTOBWIZEZ &,

6-1-1. 1mol OZESHHERICWBRIRT 2 BE2E 2 3, BAEE 1y BESAOR
BAERDIS, ZOBEBTRORXBERD IO LERE,

ar_v
dp ¢
ZZT, TIREE, pidES, c EEEELLE, VIZEAMBETH S,

(1)

6-1-2. BEARKHEKEFME (ENARDN LEADBHD o THILL TV 2IREE) 2FoT
WBELEGE, BBBED (= —dT/d2) BUTD X3 CREBZLRTRYE, 2T, 2z 1k
REMRED» S>OHEET, SREELAZEL T3,

r=*
Cp

ZIT, g 3REOENMEETCIEDERL T35,

(2)

6-1-3. ] 6-1-2. TROEMEIRE T 12, KEOBEMHSEE Wi, GRETERE v IhT
Wb, HERAKDOHE, ZOERKEERIL, 10Kkn 1 BELRZ ZePHSATHS, &
(2) CEARNZEEEZRAT 2 22T, CENBABRIERIC 0Kkn 1 BErRZ2 Y
B X, Ee, AOEEEOBRIDBRE, 22 TEEERR 2 LTR=83JK 1mol!
DEZANTD &,

6-1-4. ZEOREAKZ, BELRL LI, SERSO—BLENT 2850 H2, FOB
OUTREE, EHEMEEE L Zh 5, ARKOBEMEIE % 3 HRAKORS, B
BRISKkm 1 BELRD, ERFAEERI D B/DEV, KEKOBEIEES 22T, I
BERINE R BHEB% 100 ZHATER K,



6-2. ROERNNMTEZ &,

6-2-1. HBEXRREDEEN S, NIZHEMEERFERMEH SO DL BRXNL L51cko
Teo BBk, AEIEw OBREONTIX, ERp, TXINF— EREOLRAZEHNT
23, INODEROEICIZROBEGEED 3,

p=hk, E=hw 3)

L, h=h/2r THYH, h=66x10"3Js i3SV EHTH 3,

F-T7uqdild, BFRroWENTOEENEROLEL:, LEONIEEL 1.0 x 103
kms™P TEIWTWAHHBEFO R - 7uflE N\ 2RO X, BEFOER m, = 9.1 x 10-3!
kg Z'E—J:o

6-2-2. HE k2 LARER w CIREIT 3 FHIEEES ICERADbES ZICED, XX
REERTILPTES, R ziE, BEEkEOROEA% Ak T3E, SRLTHIL
BAETRRD L3Ik 2,

(x,t) = /_ : /_ : /_ ZA(k) exp [i(k - @ — wt)] dk @)

T IT, i XEEEN, X 3RTMBARY P, w IHEE, IIEEEET,

Tab =T 4 Y H—E, BFOXD BN TR ORER R TREEK ¢(x, t) TRET

EBrEZ, TORBEBIHES FER (Y al—F 4 v F—AER) 2#E-,

REIZHRIZ LR T > o %)l V(z) OFEERN LT 3 IR FA b Do 3 L& — 13,
E=m+V 5)

EFT B, 22T, mBNTFOEE, v 3EXTH3, 2O LEEEZOD, Yal—F4
I IR 6 o TIRERER o(, ) B3ES MO HFRREBNTAH L 5, ROXHDZEH (7)~
(o) RIEED EKHTIE I3RS LAEES2, 2 () KB d X STk 38Ea%,
zheEhicy,

FEy, LAIVF—-IZOWTEL 2, REEROR (1) O % BERS T3 &,

20 _[7) ot ©

L85, &oT, HFITHT BHFER 3) PHFIKOVWTORD UDLELD

E¢(=,t) = #(z,t) (7)

EWSERRRAETIERTFHTES, 22T, TRILE—2 VS YEENREEI/ER
THOWAEET L LTREIWESF WS 2 e ibh 3,

Rz, EHERZ b plZonwTR3, AIcEZ2 L, EFE~Y MRMOBEETS

AwT,
pé@1) =] (V) |6(z.1) (8)

6




LRDESTHD, T5L, EF-ILF—Zo0TRE, RRIBIEEFEAVTRD X

SIEREBTHA S, )
Smv’ $(@,t) = (x) |g(@,?) 9

BEXD, REEE ¢ TN T I3MIBTER (V2L —F 41 U F—HER) »ESh3,

REHEROERICOVTHINIVWA WA REELE D o 7288, 1YL BEOBRIEL S
FARSNB XS ickot, ZRUCEB L, REEKD 2 F |4(z,t))? mﬂ%m 12
W3 EEZRO, 1

6-2-3. KEFRFEHHNREFALTEL S, Thbb, FDICH3BFOEY 2 EFHFHHE
ZHEOTAEEH L, EEREBICR--TWBLT3,

CITR-TufROEZFEZEBATEZLIREDETOR/NDOHEEE ry RD, m,, £
Effe, EEOFEER ¢y BIU A 2HAVTEY,

6-2-4. KRFEFZER 2, ERRBOBFIIHT I 21 —F 1 U —HERXEZE B,
BT 2RRIC L o 7BEEE V3 0P EFTH 5, BEFERBEIBTERICHATIERZ/N
EWVWOT, FERIEBED»RVEERT 5, '

ETORKRRIHELESN RS 0 T, RAHRREEBTRE 5. £ DRBEKE Ry(r)

rE Y, o N
Ro(r) =2 (5) exp (_?) (10)

LR B, L, r SHEROERERITOREEITHD, BREIRTEXLNS,

mee?

= 1
27!'80712 (1 )
%72, Ro(r) B3RO &S EBELIh TV 3,
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