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= |AJ? (cos 2ar + isin 2a) (1.28)
= |AJ? (cos o + isin a)® (1.29)
= |AJ* [(cos® a — sin® @) +i2sina cosa] . (1.30)
1 (C2R) &K (I530) OFEBEL e BE 2 2 e L TROXEE 2,
cos 2a = cos? o — sin? a (1.31a)
=2cos’a —1 (1.31b)

=1-2sin?a. (1.31c)
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sin2a = 2sinacos . (1.32)

3 (3m), (32) 4, AR 2 A0 RKIIFZr RS R0, 2 f5A0ARIE, §33 [p.a) iIcidid L
=& 51, BEATAOMEZHWTEN T2 TE S,
1.23 K- E77ILOFEEDIEA

el = (ew)n (1.33a)
= (cosf +isinf)" (1.33Db)
= cosnb + isinnb. (1.33¢)

17T~18 HALD 7 7 Y RDEHFE R - €7 7L (1667/5/26-1754/11/27) DIRAKDFEEIRDOA TR X
N5EHDFHEATH 5,

(cos@ +isin )" = cosnb + isinnf. (1.34)

(330)=(33d) 56, BREDTH2H, K- E77ME, A4 7—DRADHFER, Hv A FH (HH
BOFHE) OFEHA LD BEIOANTH D, L THOBEIHLZDATIIR SR, A 7—DRAEAY
AFHEH > TVWEDHHAICE 2T, YRRIZITH2, Hv A FH (EREFH) 2, Bk
WA A T —=DHIS 25 Tz,
1.2.4 RKEEDEA

HWEBC R C=B-ArEHT5L,|C]? 13X (W) pB] KT3I [pB] ZZWLTRD LS
SHETE 5,

|IC|? = cC* (1.35)
= (B - A)(B* — A¥) (1.36)
= BB* + AA* — AB* — A*B. (1.37)

AB* ¥ A*B1X, RD XS ICFIHETE %,

AB* = |A||Blexp [i (a — ) (1.38)
= |A||B|[cos (a — ) +isin (a — )], (1.39)
A*B = ||| Bl exp =i (a - B)] (1.40)
= |A||B][cos (a — ) — isin (o — )] (1.41)
R (C39) » K (CAD) OFEHET 2 ¢

AB* + A*B = 2|A||B| cos (o« — ). (1.42)

X (C2) %3 (C30) R A L TROREE 3,
|C> = |A]? + |B|> = 2|A]| - | B| cos (o — f3). (1.43)

3 [pB] 25T 2 &, =K OAB R=UDEXA, |A,|B|,|C| T OA £ OB 04T, a — 3
THb, LIhoTH ([23) ZREEIIIINRSH,
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125 AT FILOEERRFONDOE S

2 e Y VAR RVEIGEE §C3D [p.d] OO X 5ITEH XN 20, BHRBE @RBCFE O
MHEZHHLTELZILDHTES,

X (C2) [pB) T|B|=1TargB =0 B ERXROAMIELN 5,

Aexp(if) = | Al expli(a + 0)] (1.44a)
= (A(r) + iA(i)> - (cos@ +isinf) (1.44b)
= (A(r) cos — AW sin 9) +i (A(r) sinf + A® cos «9) . (1.44c)

AW % g Dfi, AW %y DEFE L EZ, exp(if) I & 20 THED, EEOEEMEEENFEH LT
PR3 Z e 2EE L, MR EROERMOFEE e Bilx o/, o 722 L THETT % &, [inig
TEDITHNIRD & 5 1B TE 3 Z L asbh s (FFAIcOWTIZH B E [p.o3] 2R,

! cosff —sinf x
< y > - ( sinf  cosf ) < Yy > (1.45)
Foxzx, (,y)T =Ax,y)t vdRE3, 22T

cos) —sind
A= < sinf cos@ > (1.46)

%7,
Al AT _ ( cosf  sinf > (1.47)

—sin@ cos6

A1 A oW THl, AT X A OETAITH B, Thbb,

T cosf) sinf x/
< Yy < —sinf cos6 ) < y > (1.48)

FRDESIC, AA~L =A"1AE (E IZHNATH]) TH 3,
—1__ ([ cos@ —sinf cosf sinf
AA _( sinf  cosf ) < —sin@ cos@

1A cosf  sinf cosff —sinf
A A_(—sin0 cos@)(sin@ cos 0

( oY ) (1.49a)

(o

! ) . (1.49b)
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7

1.3 BRrEE

131 AL F—DRAIFHEEELLOD
3711 8 EChELVLOD

A AT —DRRNE KR 1 FEORIC S MEIF
K THTE Lz, SHDFEZET S =MEBOIME
EHOFINRIZTIDE WS DIEb 272D T
2, 45 —DnK () [po] BELWE I
ZHEZEZICHEZDTL kO BZOLLIEE
REROWCEER (FrEABNB) XL ETH
(4 7 —8)e ¥ BEL, AR 120Uk
YESoTVBENELVDOR, LES DT,
ES5TL &I D%

[31.2 @% (KFbiEDOA?)

M 2w My 2RA LD, §CI [p.oj
WEER L7z K 5124 2V 7 OEFEE AR R T,
NEPEZBOFHEER#E LT, Zhefuiike
3 X510k BETICNE, 18D 45—, 19
HidDH 7 2D HBLIE T 200 ~ 300 4, fFl72lF
IR FERATL

ViE: 1 OBRIEE X, FRBENCR2Z %
HIEL TWBADZ VDT, HERDFERIZOW
TH, HloTWBZENEELWVWEESDTT,

WEBDPHRES LVDiE, EETHK D S2-oPuH|
HE, W, MOOERINETZoEEHrsL
W5 e ZATT,

ZL T2l HidoFkA1x, YD EioHGEke L
TZENLEMES B TELDTT,

AU AFH (EERECER) X, FERAED XS
WHEMCHEETE 20 TTD, FH T ey
FENFERBRHII DL EFTHRHIZ—THH, X
7 FVTRBRWD TS, FEER L BEGETOMTE
THE LA RATRIMERYEH D £5,

IEEHES 2 f5ADOAK, F -7 7LOEM,
REGEHZ VE, BB ZABRLIH SN
AEHDSKETTH, A4 7—DnREfM> Yy, i
HUCEFHATZ 2 2% KU ¥RATLRER?
Bz viT, A4 7 =3 H Y R (BRBCOF
M) ZHID FHATL?,

HWRBNE, BEERMHEE 72 2 iR 3
572 DEETT,

PR Y NS DR E RIS 2 M T3, THRE)
WS BHDERTITIE, sin, cos TTARZEES
DHHNERAD, BEEEH 2L, ZOHH M
AR/ AP SR oY/ RIS B

EHPRER RT3 &, TEZT T,
ZNEFIRT 2 DI, exp(—puz) & W5 RREH
WET, p SERBIRE, o 13RS DR
HECF, Lo LIEBBFRZM S & IR
TROBHH DI TREINDZ ZeBD2D T,

ZL T, BITROFELIM e BB, 77
v—Z-7n=y b DRRE WS E I REEHRL
BOLLE T, ZROFRIE, 1926 ~ 1927 FTL
72o THUTOWVTIE, PRI LVDOTHKRTIHT
Db DD Y EBA. 1998 FEDREEERFEC, 2
N 2R HEEE N e H D ET, T —
Y AR > T Z OBROFEHIC O W TR L
72DTED, HEZEOMAINFY RZOFFN
72 &SRR F L,

AU ZADVERROAH/LRIEY — FBHD %
T, 1205 100 £ TORBEDOHID, 5050(= 101 x
50) L BRIFICEIE LD TTD, SRR -
TVAIUXYZDAITL XD ?

BRAL, T4V axg OV ERROIY
V= R OEMEZAALE, 20005
D¥3d, IhdBocHHROT, D 13 HO
RO DT, A LvweBEuET, HR
DT NIELBERBMBMEDT, REokt
B, 345 ou—F ik L EA=MENTE S
ZEERBINCHI > TWE Lz, (32442 =52),
EALWSOIEFHEEZS 2 FTHEETLE, Ly
UK EREM=MELERICIESZFEIZ, 30
BN VWD T,

HRZI I MAD, AAT7—dH VR, 74
VI aRA Y oIV EVWDTRS ZIET
ZFEHAD, BMLBZLETESRTLEY. KY
EEONDBANIZHETTH, EZDODANRBRDTT,

TAYT 2 R4 YDIQIZ, #ild B DTID,
—FTIX 100 K BVWTE R - 725, Wbt T
VWET, IQ=100 1X, 2L DODNATL x, b,
WOLEFEIEHT L

BRAIZ, 774 <D 1Q HIEDHEEIX
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123 Tl 7z / —WVHZZELLODIE, 1965 F
T3, ZDIQIZ, BRAFEENTID (X4
WIIMATE EFRA L, BEBELZZII-L 21X
TREMERE ) LIkt IS Tkt
w2 BiEOTHEERH Lo, EBEFRR) T
FLRRET Lz A MY v NI REL
W, ZDOREDERT L7z, FTHIK X4 7
DRZ L TRYT) KT, —HAFRY A2
WTWDOWRET, 2 EHORIALHHEL T
WET, 7272, RUIOBRX A LI, B TRmS
L DRV & EAMO ETHEEB LI L TV E
T, SEHOBRIA L BIHITTH, ZHF 77
AV YHEBPMARAZ LI BHNTLE, [T
TKTL xS, 774 Y~V &A) B—EHRAT
HBTLIEEWV, HEIRTHS OBV EEWET,

%1 E0#FRT, PCRIEEYTAF UKD
WCHIAL % U722, HemficEgcEe
BO5DTTH, E5TLEID, YU H—IF, ¥
TAXHEORAT2HEHD ) —RVEZZEL
F LD, TRF ) oBk»r o774 7712l
T, DEDICHHEMPEZEBVEREATLED?
NEEL DT F T ZMDAATLE o BHDM
ERIEE 5 L W0WHRETFDOZETT &,

BELRIED, RATZ IR 2720 A
MPED BIFT&ERdDT, A, F0% 17272
Tl ERXTELZFEREB L TMLVOTT, 1
) WXEWERTT D, ZoO#EEELT,
i TAE D) ZIER Ve EoT0ETS,
132 BORTEBRTICOVWT
321 8/ D& S ICFEVTITEON

BeE ORI TLEE R PRSP MEEE Y VWD K5
MDD T, CARIIZMEVRDITE 0
WTL&ID?

322 @ %

§CD [p.0] (ZRCER L7z 2 2 TAY, HEBUIE,
FHER e B OETRRT 20D e, HooHE
CIRATRTSDADLDD £73,

ZNEAMAL TIMEEESLRIEEHS 2 £5
ADNI, FE7 7VOTEHED, EEfEIZGEH

TZXE L7

% B E [pE 12, X MROKEEED 3 o
TEFETH, 3202 bEIHIEMTT,

IEfEDY 1 DTE R, 2WnWH ZeRELshh
BZNTEVDTT,

1.3.3 [EERITFICDOWT
331 B EEEHRT I8RO OFEICD
WwtT

PEAEZ S B2 EIRD (2,9)T & (o), y)T @ 1
DHEEZ, 5L THIVDTI D,

33.2 @%

M bE L, Eb5HTHMbRVDTT,
(z,9)T, («/,y)T DEEBD Ty 1%, #BmEXZ b
LERLET. (2,y) % (2,y) 3FFR2Z P LT
TH, (z,y9)T ® (2,y)T 13FIRZ bLTT,

BhbH
T cosf —sinf T
< y > - < sinf  cosf ) < Yy ) (1.50)
ThHhE

T cosf) sin6 z’
< Y ) o < —sinf  cosé > ( Y ) (1.51)

e b s, A (o) X (Ca0) OfFFNTERE
THIMZ D F FWITHNICHEDET, ZOMEE
Fi o 7 IETTH R EZATHI E W E T,

FER LTI T 22013, HEICER
L72HIC T 0 200 E T2, Stk
T, A (R XS5 R 2GHE, 245D
3, I (Z3) [p.B] »5R (CIUH) [p.B] DEtkz
ZRLTATLIZE W,
r33.3 B X (23) [p.6] DEERIZIEIZDWT

| 5 # E o 17501, X (=Z3) [pB D
A cos— AW sin® % 2/, A" sinf+ A cos b
y L LTEARLTWS WS WM THRLOTL &
5 Do
334 @%

ZOMWMHTE, #FLTa=A", y=A0 o
XOREZTVET,



P

RO 571 —0DF]

2.1 FAOTS T —HROZE

AR TT 4 —=F, NUHTV—FRAFXFVRAANTERLFE, MHFEDT =R - HR—NMIZLoT
1947 4, BETFHEMBEONEMEL B LTERIN, YRFOE FHEMEIE, BTFL Y X8~
ALPMERIZNZ e 6, BRBREICBWTRELGRZZIT T, (21 iAo THrHETFM L~
ZDBFE SN Z OMEIIFE ATV D), —BICEMBEE, SL Y XOBOBE PRKEVIEEEV
fRREI R ON S, L LEFEMEIOSSE, BOKEKE L L 2IZCRANEDOMENEE TR,
FRAREE DS R DT Wz, JEEAMER OIRMEINE & AUNZERIEICE, EITRBRR 2 HFEHN T AD
ML Y XBEOML Y XEZHBHAEDETHOWONS, BTFLY AWML Y ALLTERWI LT,
BTEMSEOREINAMIEZER LTS, BBECBARD >0 TH 2, ZOMEBIITEDHA
TWA A=V, BFEMESHEREEORE Y (HHOM A 2l TcEiuE, ThrEELTERFEL Y
R EDINEEZRETE S EZ, xurF 74— (holography) ZER L7ze FUTXFET TART
D] ZEWKT 2 Tholos) HGEHETH YD, KOBEMZRIRIFEAAMHETHD (OFHITRTO) HlREL
FEL D R|BIETHZ 2200 ZOBMDE 2 HT,

SH, xu27 74 =%, MEREEREEEMEEZONE Z 220D, REWGZHOZEE S, 1F
RO W EEX 20 S IREE SR IEICH VSR S LT3,

BEOTFHERAOEEMTHD, HFICENVTBUEEET 22220, L—F—2EHIA—RLT
2% TCRSHOBEE AR o7, 1960 FRICL —F =D ER L TH S, LY AREDNEREDEYL
BIVMRDSIIRGRZFLSRT E 2 HMT e L THYL S h, AR 1971 ) — U PHEENE 2 5
Nz,

HR=NADPEPER LA T T 7 4 =13, ME2SROCoO LIcE X, Yikick o TEiELahk
BEeBBHEDOTHARR -V EHRL LI ETE2IDTH o7z, DXL TDF0T T 74—, SHT
F A4 vknro 70— ROLIE THAR=—VAEER0rI577 44— XN TW3,

22 KOS LOIER

HOIRNE & MAHOW T ZFER LIZHZMRe 7 4 v Ak AR T LW, KOTBMEGLERT 2 08
Mo, R T 4 LV AIEEWRBENERE NS, KED (a) 1. L—F—2HWZArrr T L0k
BOLERZRLT VD,

HEP DL —F —HEML ¥ XF /I Y A THRBE — LA Lzb e, MIKRERO T

L nsing TRIND, BTEMBEOHE, EIfEn=17T, 0 3WE» ML > I AET 21D [AEHE]/2 TH %,
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IN—TIT— IN—TIT—
(i 85) €351

ML XE-1%
(ML X)

(Re+Ob)(Re*+0b") (Re+Ob)(Re*+0b™)
(a) (b)
X 2.1 (a) xuZ7 L&D ERE (b) Au 2T AFHERONER, TR OURICTBEI RIS

WEZEWCRS T T 270D =L AT v &— (FFEH) PRETDHL, LrLINLDNFEHE
TREIFEEVEEZER LRV, KED (a) T, E—ARTFY v R—CRHFSNEREEICHES T
M (BROL) OIRIEE D, PIRICHEL S N2 D L H2HRE RS 38 (WiRE) OIRIE% D,y Latdi L TW
%, HMRIEZ TxH) TREZRL TRY) THEERET 2, 7IXNAHARXTDENETEERZICHO
LNDIX, ARBEEOBIELHERL RS T2 THoleh, A74 FigITHWsN TR
VI DHRTHZD L L, WO YTz o FEIE DR X HHI L TERER (TRbBBERE) KX
{72529 5%,

FACRLER S N THBRIIXROATEZ 6N %,

|Dye + Dop|? = (Dye + Doy) (D, + D) (2.1a)
= D,.D}, + DyyD?y + D}, Doy, + D, D}y (2.1b)
= |Dye|?* + |Doy|? + D, Doy + Dy Dy (2.1c)

FREBHB LD A2 ED, KD (b) @ X512tz Ras 2 &, X (E1) 1352k
DN T 2BBRTH 200, RDOERITITIE, XD X BRIREGHEL 2 ik 5,

[‘Dre‘z + ’Dob‘2 + D:eDob + DTGDZb] Dy
- ’Dre‘2D7’e + |D0b‘2DT6 + DreD:eDob + DzeD:b (22&)
= [|Dye|® + |Dov|?] Dre + |Dye|? Doy + D2, D, (2.2b)

B L ML, SRR EE—E DB |D,o* ¥ [Doy)? THHLTWS L EZHN5DT, R (22H)
DF 1, BEE [|Drel? + |Dop|?] © ND 7 4 L2 —E2 %335 U1 BRI AR S 700, 56 2 T8
X, FEEE |Dre| D ND 7 4 VR —=%FE LR 15, MK, VARV rrb6T
HIhbTLOBFCEDN D 20D XS5 ICHZ 2 TH 2, R (EZ0) 5 3 EHIF 1 KELLL Xidh,
WIS R AT 2 HINCIIRESE L 5 3720, ZHEIDRL 2D TRAREN S, 1 KRR

*2 FRTOERDONITK T 5 3EELDFE U 7 4 L& — (Neutral Density Filter)



2.2 AurJ L0fFH 11

FROTHRLEIZ T 2 HAES 2 8, MKOBDARINCHR 2 28222,

2T 1SRN T B 2R D R Z R AT, BE 1/ AN EL—F —0EE) OF#M~Z PLK %
&b, B D, KN Doy, %2 FHIEE DI RT 5, FZRENICER T 2HART Ple, L e,
Zzrh, KAMiZe, &%, L=V —OZHEE X UMIKLOREX K + Ak OFEIELIHET
L5ZEMNTELRITTHS, SHIZAK Z ey, €, €, HADRTIZHRT 5, T72DB Ak = Akge,
+ Akye, + Ak,e, LEL, ZOK, |K+ Ak| = [K| TRIFUIR SR, FER EOMERS T
IV Tpiate & Tplate (= x€4 + yey) E722 XIITERT 5,

A (20) Doy 1&, Ak ODBIETH 213 F52DT, Dop(Ak) (= Dop(Aky, Aky, Ak,)) DX STKTZ
LT B, ERZNEH, AL Ty (= Tpiarees + Ypareey) ) ORI E 1 31 FROT,
Die(rpiate) ( = Dre(Tpiate, Ypiate) )s Dob(Tpiate) ( = Dob(Tpiates Ypiate) ) D& DIWIRT T LITT %,
Dre(Tpiate) ¥ Doy(Ypiate) 1, Dye ¥ Doy DFEHRDZELEDEZDDTHEM 5, KD XS I1CH

J %,
Dye(rprate) = / / Dre(Ak) exp [i27 (Ak - rpiate )] dAk,dAE, (2.3a)
Ak, J Ak,
= / / Dye(Ak) exp 127 (Akyzpiate + AkyYpiate)] dAkydAE,. (2.3b)
Ak, J Ak,
—4,
Dob (rplate) = / / Dob(Ak) exp [1271' (Ak . rplate)] dAkwdAk}y (24&)
Ak, J Ak,
= / / Doy (Ak) exp [i127 (Akgxpiate + AkyYpiate)] dAkzdAE,. (2.4b)
Ak, J Ak,

K (BZ3) T Dye = Dye(tpiate), Dob = Dop(Tpiate) LB T 8T X D EMRITFLER X 12 2558 & % 3T
TE5DT,

‘Dre + l)ob‘2 = [Dre (rplate) + Dob(rplate)] [D:e(rplate) + DZb(rplate>] (253)
- Dre(rplate)D:e(rplate) + Dob(rplate)DZb(rplate>
+ Dob(rplate)D;'ke (rplate) + D:e (rplate)Dob (rplate)- (2-5b)

ZROCOFM ETOIRIEEAE R PV E De(Tpiate), #ZREZBLT2DHE DMNEXRY MLz
Dye(rape) ¥ U, BURLZZEHUCAGHT 2 BIROSROLOIRIEZ, R X 2 REIHZ EHIEE 312F <
ERDESITH B,

Dye(rqfe)exp [i2m (vt — K -rq54)]
= |Dye + Dop|* Dre(Tpiare) exp [i27 (vt — K - r4f1)] (2.6a)
= [|Dre(rplate)|2 + u)ob(rzolate)|2 Dye(rpiate) exp [i2m (vt — K - rqyt)]

+ Dre(rplate)D:e(rplate>Dob(rplate) €xXp [1277 (Vt -K- raft)]
+ Dre(Tpiate) Dy (Tpiate) exp [i27 (vt — K - v pe)] - (2.6b)
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Lo (EE0) 2 fTHOHIYKRDEDEENTWED, ThEILIEHETZERD X515,

Dre(rplate)D:fe (I'pzate)Dob(I'pzate) exp [i27 (vt — K - raft)] (2.7a)
= | Dre(tpiare)|” Dob(Tpiare) exp [i2 (vt — K - r474)] (2.7b)
= |Dye(Tpiase) | exp [i27 (vt — K -1471)]

<[ DAk el (B ) Ak, A, (270)
Ak, J Ak,
= |Dre(r’plate)|2 exp [i2m (vt — K - rqyt)]

X / Dop(Ak) exp [i2m (Ak,z + Ak, y)] dAk,dAk,. (2.7d)
Ak, J Ak,

X (Z78) [p.2] 225X (@) [p.2] B & T (E7Zd) NDEFE, Doy (Tprate 238 (23) [pLO] ZRAL
TiThNhTz,

X (7)1, FEMDETH 2 Dyp(Ak) 27—V ZEWT B 2I10&D, FEEBDB Dy(r) & L
THR BRI NIZZ e ZEERL TV, 20k, KD [p OREDRR ST 7 4 —i% [7—
VAR 757 4 — ) L XENTWS, HFICL—F =KD XS REWAIFHE (ae—1 v
V=) EBERT N, L—F—ERHBIEE-00L AL, BREHOL Y AT ORE LTI, U
RO RBREFSRTE 2 LW, TR EMTH 2, X (22) [p] 2SI 2723 T, ZoHMD
AERIZFHBTETCLES CREEEKLRVES I D, ZOHMOERIX, HOTHL WY
Ry, X (3) DBTIR L& 17— &) 2w, EEM e E2ETo 2 1 E
RIBBEPEBEATVWDEDTH 5,

23 BHELEAOJVSLICELBIUBROBE

HRIZ N LIE 7 4 Va2 HWTBE OEEDEGE, WRBEINTZD, 74 VAR LZD T 5L
ZOEHHOBIKONTLE S, L LEARY T LDHE, WRPENIZDEELED LZGETH,
o 7B ONMMEERAETE 5, ZHUE, BRZRVWLIET 4 LAl 7 — ) ZEBGA SRS A TL
2256 THY, FAFEDOK LD [pBE ITBWT, 77—V Mo WIEROEEZ Y BWTS TZh
YOG BEETEZDL, FHEMUTWS, 7L, K2 (b), (), (d) [pBa] LRk, GoE
BEMNKRDIND Z XI1T72 5,



2.4 ERx [ 13
Bl —i%iz
04 BALEE ?
D = Dycos[2r(vt — K -1)]. (2.8)

241 1REEBHICOWVWT
0411 B 1 REBHADGEBEL DD

3 (210) [p.I0] 55 4 T8 (1 KILEK) IR ¢
WODIE, CDXIBRERLZDTL x557
D12 [

FTZOEORICELTIE, Re® D, 1, Ob
Z Dop WEZHZE LT, Z0hth, RO
HADIRIE (ERHE) ERLTVET,

FUBMEZEBGOZHEE» LT E Lz, &
DORICIE, 7V 7 —REBENTEZH A,

Web 72 82372 SAGLEDRTH > TWVWBDT
T, M1 REEBOE) 1oV TIEZ L DFHICK D
BHINTBY, RIS LTI S5nhE
W2 MREERRYIE) BN THD ELE, ¥
INDBD IS BDTTD, E5BMRLTVVD
DEL DL EEA, DIDVULINATAHAET,

Rxaro 74 =%, Rhkr#RLFIET,
ELHEEFETHIEZ, /- NLVEOZH
WRICIZE SR ->72TL x5, EEZE, R
(Z28) [p.m] O% 18 [|Dye|? + |Dop|?] Dye D
[[Dre|? + |Dop|?] BZEHDOBKTH Y, 772D
ND 74 VR —DHTH5Z B2 HET,
BN EDP S DHFL Y X TEXDBMD
TETVWREVWDTRY YY) LERERS T
JOXTH D, GREHIC—FRRBEBBRE S
ZAFETo Dpe 3BRHADIRIBZD D DD T,
[[Dyel? + [Dop|?] Dye &, ND 7 4 L& —% 3%
WLEBRAEZDO DI ET, ZLTH -
b RKERDOHR (B2H) |Drel? Doy DIETT,
IDye|? 1, BEBLEBRAEPEHRER Y &
BOTHMERDT, 722D ND 7 4 VX —T7,
|Dye|” Doy W& ND 7 4 V& — %3558 L 72016
ZDHDITKDET,

CZETHAL TR DOVWEDTTD, K (—
T BRI OIRIEZ RS OICERBEHV 2
CeEINFTIRHAHLTOERATLR, B
BOUIZEREESRE L TW5 DT, KOHH)

DL ENET, Dy FRHEErIZEIT 3
MENRZ MLOJF S TONDIRE, v ZREIEL,
IR, KGR Z v, r 3B b
T, 727201, ZABBUIIMEEESMEO N
R, BRHOLARBH2b00, Zhs X hiskE
BOBEH O PIRNDEEIR DT, KE%G%

D = Dyexp[i2r(vt — K -r)]. (2.9)

DESICEARL, BHERNLIIBEREES D O
EREFE L EZD, LWOBRONEND D £
To Do ik, L2 ICBIF 2 MENY FILDJR
MTORDRIETT,

Yt (FERGER) 12 MRt 2w B H b X R
DIRHEDFDEFD U L DR DT, AL
DK DV TR Z AL T, Dy ZRAH 7 —
TH20DE 5D OB—MRITT,

R (B3) O & 5 BNDERBERIRITIIFE & 72 X
Vo "23H2DTTH, DI, BT
2 ORI n S FEEGE 0 2 BEGE () %
=, WEThOKG D %

D = Dgexp [—1277(71(7’) +in)K - r} . (2.10)

@iﬁﬁ%%%ﬁf?oﬁﬁwi%ﬁ%ﬁm%
%?é@ﬁ#%%f?oﬁcamaﬂb‘%%?
5t

_ 12 ) .
’D’ = |Dy|” cos [QWH(T)K . r} exp (47m(’)K . r) .
(2.11)

Lo (1) O exp( ) DEEBRINE 5 2, HHE
DRIV EE p T2 p=4mDK ¥ 73,
Z D K SITHEITHT 2 I D IE % JE 43 D e U
FELTIRZ 2 ZEDROBHRIIZEKDOX Y v b
O DOTY,
CZ13 B AOJ S L%EHS5S—EWRD LIFTL
2L

RaT T LFGHFARE D THETETY
BOVEDDIZNT S, KEHD ELn, Kl
HED EFTWR T2 ELVWTT
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B2FE Knro 74 —DFRE

0.4 [@%

BIENCER L7 DERFE TR EDT, S
—EHBELZVwWEEEVE T,
0Z15 B 7—VIEBRBEDIFHIO M8 kid

7=V IR Bo Lo o TWE LA,
Wb B IIFETH2DOTL 57
a6 B

(17— ) ZZ5 8 2 U Caam S L5 DU, A
HEIHO §0 [p.A] \ZE L R — Bk m 7
T4 =AY IA4rFaT T 7 4—) T3 H
R=IUIER T T 7 4 —DRHRETTH, 20X
A T7DFRBTTT7 4 —FSHTRKIELATHVS
nTwhkveEuE g,

7272, BEOLOMIATHATZ 2 Y v I~ Uik
0777 4—%, LAYR—Fknro74-t
WolzdDH5K5TI,

HR=NABERu 77 4 —%HFELEHMNI,
BT HEMEOIEMET L, EFRdinr >
7 4 —1% 30 FIF AN, HIZEMERT OAMTE X
AT XD, BB O DI IR R
R CETROWEZE 2 21ICDET2 Ng 7Y
AL ZHOWTERLE L, 71NT/ 7-KR—
LENRRP, RARETOBHZEICHNOH, /-
~OVEENEM e Ebn g Lz, AR X ADME
RICEDEHRLEEATL .,

NA TV XL THEZTETZL 2 DD — A
PEWITFHBLAS Zvickh 3, BT EHH
MEICIZ, EFFTIXTTRE LD OBNH
SINFELLD, MHINZETFOBNBELRBI
ONT, THRIENS LW EBITbIEL
Too BT ORI & RENE R FIRICEBIH U7 R
REBRT LU 7,

BERRETHHRA ST 7 4 —DPEBHL TS
X95TT,

BOTFWHD, 3 RILEEOER, FEZ WS TH
W 2RI, L—F—
Zffio/e7 =) ZZWH R0 757 4 =D DF

e BB LTW3 Z %, [MhoBicBunts
5 E21ruE, tRVwET,

a7 B MEHDEVDICELHZ LS ICR
AB3DH

RKaZT7 4 —ZOoWT 24 [RY ] iIzo0n
TIIHEMBTZXDTITD, ZNLUEDPHSRIT
Mo TLEWE L, HiC TRY ) ofxi
L7z0b, MRERDZE>TEEL Y XD HDK
EEDAZTRICH TS L, dLdLPRDEL
THoTNBIIYIEDRD S EHICTRZS, VWD
HFETHREEWZWTL £ 5 2%
0Z.8 [

OB THEEVD D FE A,

R (EZB) [Dye|? Doy @ |Dyo|? &, BENHE
WEEOLTWEZITT, IZE—EDBRED
ND 7 4 VR =¥ B8 E3, Dy $VWHENZD
DT, |Dyel> ®ND 7 4 AR —RLIZ, YikAS
ZZRZHEDPDEI IR ->TRZZD
T3,
a9 B 742 — WS ESEOEKIK

FIRIZ OV T DFET BB [|Dye|2+| Do ?
DT 4 NR—=%2FEE L ZROUTGEE RV b F
PIUTHDETH, ZZDT74ALEx— VWS S
PNERDHTETEYDESRBDRDONIT- =
Dbl RoTVWET, TDT7 4 1X—%
Wl WEIhERDH, EI1THELAL
CBBEWLET,

02110 E%

ZanE—Ww5 HizHmHETIEoTL
FWVWEAZEEA, 74 LVE—I13EDEHEDMHGE
THRIANE—, T4 NVE—, BT 4 VR—=IF
EBRHDET, ThZhOEDHIZ T EERT S
BErbbEd, (741&%—) % IND 7 4L
& — (Neutral Density Filter)) IZH XD F L
720 ND 7 4 L Z =205 DIFTNTOREDN
BIFEICER (BIN) §5 7 4 LE—TT,



15

E3E

71 o—RBRACYIZ7O0-V2ERASLY
A1 S —DRINDEERA

31 FAZ—EBRevIO-) VEROESE

TA M, X3y 7Y POREE - RXEE, Yx—uX - 713V — (1638/11-1675/10)
Ko TERSR, ARCFAFVROBFEET VY 7+ 74 5— (1685/8/18-1731/12/29) 12X - T
BASINLDOT, ROATRINS,

fa) = flzo)+ Pyl Gl z0)" - (3.1)

BEEL f(x) W LT M (2) 1%, flz) Z nBMD LEBEKTHY, f(o) IZEREIM D ATEETR TR
AV AN

2o =0DT7 —ROVWTE, Ray 7Y FOBEEIY Y - <71 —1) ¥ (1698/2-1746/6/14) i
XoTHtah, v 27u—V YERE: JIZNTnwa,

COETEYzun—Y VEMEGTLRL, FOIELXZFERICE > THRIE, +4 7 —0AREEHT
30 A4 7—0nRiF, WL ObDIHAFEDLH 2, (1570 [p.L3U] TX, WMHIck BiEHZGRL
TW3,

3.2 ®o70-Y) EREADER

K (BD) Tao=0 LB Y, XDvrR—1 VEHOXDELNS,

Fz) 5, RO XS ICREND LT 3,

o]
f@) = ana" = ap+ a17 + aga® + azz® + agzt + -+ . (3.3)

n=0
flz) @ 1E, 210[E], 3FEFTIEATO XS ICidEns,
f'(z) = a1 + 2a07 + 3azz® + dagz® + - - - | (3.4a)
f(x) = (2-ag + (3-2)azz + (4 - 3)agz® + (5 - 4)asz® + - - -, (3.4b)
(@) =(3-2-1ag+ (4-3-2)agz + (5-4-3)asz® + (6 -5 - 4)agz® + - - . (3.4c)
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! WNW

-20 20

T T T T T T
"Test_| M claur 0010 dat’ using 1 4 — 'Test_Madaurin,OdYZO.dat‘ using 1:4 ——

o (o) h
fw | m VAN [

-20 20-20 -15 -10 -5 0 5 10 15 20

UOSOd ' u g L "Test_Maclaurin_0100.dat' using 1:4 —— |

:]sdzo/vvvv T\

4
-20 20 -20 -15 -10 . 0 5 10 15 20

Jalx) = Z : ”! m”. (6.2) fal2z) = cos (275,1~>

n=0

X 3.1 X B@E) TERSI N (a) REBEE fo(r) &3 (BZ) T oo DD I (b)N = 10,
()N =20, (d)N =50, (e)N =100 TitHZ24TbYo7e~vrn—1 V&R

ZZETRT 58, ROXIBRBAIDEKD ZODTIERVWIAE WIS KRB LTK b,

lim f™(z) = nla,. (3.5)

x—0
G035 FOUTEREERESY, ISICHBICKENFEWNERE2HELIZKED XWETE2DT
HAHI0, HDEHXUTET RT3 FIFTHELT, XOLS5CEVWTLES,
/() (3.6)

n!

Ay =
Loz @8) 22 (53) [p06] WRAT 2 2R @) [phE AEHTETLES,

3.3 MEFHEICEZ YO0 EFEDKSL

X (B2) [pE) AWMALT 2 72D12id, f(x) 25, HEREIHTTERITNUILR S0V, Acos(ax) R
Bsin(bx) &%, HEREMAFIEETH %, A, B, a, biE, TITEEHTHZL L TWVWEH, HELAD
LAk S AIRET B %

RIHE 3 DDHEIT, R fa(x), EF fio(z) BEPENSDMTRES N f.(z) D2 m—1Y
VIEMZRD, ZORMEOIEL X 2MET 5. fu(x), filzr), fd(r) ZRDXIITEERT %,

o= o (20°2). o
ﬁxm)=:shl<2w;§x>, (3.7b)
ﬁ(x):cns(Qw;;x>-+sn1<2w§§x>-+2. (3.7¢)

331 REERICHITZITorO—") > REAOBEEIC K BIREE
A (@) D &S ICERS MR f.(2) »5R (B2) [p0E] OFREEFIELY  A—varE
SN, (n€{10,20,50,100}) T B 7 BHE f.(x) L —HCT By b LTHELZO, KED

n=0
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T T T T
'Test_Maclaurin_0005.dat’ using 1:3 ——

“‘WN
o fo(a)

20 15 10 5 0

o

T
Test_Maclaurin_0030.dat' using 1:4 ——

N T T ! " Test_Mdclaurin_0010.dat using 1:4 —— 11k
(b) Test_ Mfclaurin_0010.d g 1:4 (C)
of N=10 [W o ¥=20 A$J

-20 -15 -10 -5 0 5 10 15 20 -20 15 20

A (dj ) /\ ' 'Test,Mac\mRuéo.dat‘ using 1:4 —— | i (e) " Test Madlaurin_0100.dat using 1:4 —— |
RavAVAVAVAYAR} W |

N n)
folx)= Z f(,f!(“),r”. (6.2) () = sin (27%.1‘)

n=>0

3.2 X (B7H) © &5 CERSNZELB fo(z) LR B2) T oo dfKb DI (b)N = 10,
()N =20, ()N =50, ()N =100 THEETBY o7 2 u—1 >Rk

TH5, MEd (b), (c), T%bb N =10,20 BETIE, f.(z)»5»EDALTWVWEY, N Offiz
N =150,100 E K& T2 5 S %Z 7y b LEKED (a) K ED (d), (e) 1XIFE A LKA
DPIRVETICEL —HT 5,
332 EXBEBICHTIYIO—U CEROBESEIC K IR

X ETD) DL IEBRBINLEZLEK fi(z) 25X B2) OBRKEHE LY X—va v
SN, (n € {10,20,50,100}) TH B Y o 728 % fo(x) L —#c T oy FLTHELZO, K
B2 THs, N=10,20 FRETIZ, folz) 2o52RDALTVWEH, N Offiz N = 50,100 ¥ K& <
T3L 5 AN E oy b LEREBD (a) ERIB2 (), () 1HIFL ALK ARVETIZE S —H
T 5,
333 RUEHLEXEHROMICKT S TorO0—") v EBEOIRT

N (B7d) D & S5 ITERS NI REBEE E ELBEBOM f.(z) 226 (B2) DR EEIE LY >~ X —
vaveE N (ne€10,20,50,100) T HY) - 208 % f.(z) ¥ —$ic 7 vy b LTHELZOM,
X B3 [pM8 TH%, N =10,20,50 BETE, fe(z) 26078 D AL TWEH, N Offi% N =100 &
RELT2L 5 AN %70y P LEKESD (a) EME3 (e) [pI8] 1ZIFL ALK RNETIC
FL—BT 5,

B, M B2, [XB3 [pIR] ISR LAMERE, v 27 u— VEMOEL X 2@ITHICBEICR LS
DTV, ZOREBEZEBINC NMTELWEEKT %) 12X, TORbDEA5, ROHTIE, ~7
n—Y VERE#>TEHA 7 —DRROAHETRT 3,

34 R/O-VCERICEZ T A5 —DRHDELEEA

£ B pIR] X, fi(x) = cos(z), fo(x) = sin(x), f3(z) = €@ LEX, ZhLh%E n bl (n < 5)
o LB £ (@), (@), £V @) ke, 512 £M0), £70), £M0) 2—EicLzbo
Hr, TNZLOMBUIMITZ 4 AHEDIET T 1I2d L OBBICR S Z e db» 5, 7272 L I 2T,
dlexp (cz)] /dz = ¢ exp (cx) D3 ¢ ERBTH o THMILT % LIREL T35,

B [pR] 225 f3(x) = fi(z) +ife(z) THRZ D2, A4 77— (2) [p.B] ZUATICH
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LA

-20 -15 -10 & 0 5 10 15 20

~

T T T T
‘TiestiMaclaunniOOlO.dat‘ using 1:4 —— |

1 () \ U ©

| \
T N=10 11 N=20 \A
f 1 . A 4 0

L £ L L L L L L L |
-20 -15 -10 -5 0 5 10 15 20 -20 20

T T T T
"Test_Maclaurin_0020.dat' using 1:4 —— |

. Test_Maclaurin_005D.dat using 1:4 —— | Al Test_Maclaurin_0100.dat' using 1:4 —— |
(d) (e)
3k {3
2 b {2}
N=50 | N= 1 00
(3 " i L L L L L 4 0t L
-20 -15 -10 - 0 5 10 15 20 -20 -! 20

5
Nt 5
fe(z) = Z ! ”!( ).1'”. (6.2)’ fe(x) = cos (27%.1‘) + sin <2:%.1’> + 2.

3.3 X (B@) 0 ko IcERINT (a) RILEE L IERBEIC X DGR E N7 EMREE f(z) &K
(E2) T 00 DD DI (B)N = 10, ()N = 20, (d)N = 50, ()N = 100 THEEITH -7~
sua—1 »EH

#3.1  fi(z) = cos(x), f2(z) = sin(z), fs(z) = & L LA 0 n BB [V (2), i (@),
(@) BET M), £5700), £7(0)

n 0 1 2 3 4 )
Fﬂ(x) cos x —sinz —cosx sin x cos T —sinx
f2") () sin cos T —sinx —COS T sin cosx
gﬂ(x) exp(iz) iexp(iz) —exp(ix) —iexp(iz) exp(iz) iexp(ix)
£ (0) 1 0 ~1 0 1 0
M (0) 0 1 0 ~1 0 1
M (0) 1 i ~1 —i 1 i
B35,
¥ = cosx +isinz, (3.8a)
e % = cosx — isinx. (3.8b)

Lo (BR) 23D 2 itk D, FEREMNFICL TOWREERR, MOoBEsREDORAD, &
FZRCTHFERLSILL, cos, sin DAEEH > TN TIRIEFEICHEB 258 %2, 188GERIZ - T
BT 28N TED LI ICREZDTH 5,
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3.5 BRrEZE

3.5.1 B [p.m8] DFEHRI XICDWT
B51.1 B R BT [p.8] ICRI XA B0
AD

£ B —F R £ (0) cizz <, £M(0)
RO TWVWEDIEIRATL & 5D, REFHDaX
VM EHEERLTLEOE L
EH.2 @%

LBED W, VEVEEBRIAZLTLEVEL
72o BB E pE] FXAVWTHEVLEWTRZL X
AGEIR I ZAHI D D, A DZHEED ST
H5WVWE L,

FIEL7N—Y a YOF B EICEHRL DT,
ZHHDZRLTRIW,

352 TAS—REBREL7—)IHFBUCOVT
Bn21 Bf 71 7—EBRiE7—) IRBo—&
ANV

X (M) [p.e3] 25, 7=V T WS D
flz) ZaaBlLTRLAEDBDEWVWS ZETL &S
Do FRELOMERLTA T —EHIMTYS
EBoTeDTTH, 74 7—ERIEZT7—V gk
D—FDEIRBDIEDTL & 5D 7— VI
B 7=V B OEND XL T2 TWRVD
7 — ) #1350 (m) [p.e3] ohEEEL,
7=V LR f(z) ZELTHELTV W
5ZETL &I,

E52.2 [%E

flz) ZELENCKRD LS LTWEDIE, &
ZOD#DTT,

2020/6/15 D% 6 FIDFHFET, 7— Y ZHRED
N <27 a—1 YEBOIHIZOWTOKIERT
BOWREBEN LT, REZIBW=O0 B
NEBA, 74 7B (v7u—-1 VEM) &
7 =V ZfEFEL Mo b DTT,

~7u—1 VERMEZ, KETHS 7-0n%
BHI2HNZFIf-oT0E T,

7=V TRBD, R EBRTTA, Alfla
O JEEARI R R EROE, M o o =M%,
a/2 O=AMBER, A a/3 O=ABEEK, R a/4
O=MER, -, Al a/oo D =ABEKORNITR

Z52LT0W33HDTT,

A FEOK I3 [p.B2] X a3 [p.B3] 12, M
DR ZGRZHEFACH B Y - 785812, 154
DO ERE N ZRKELFTHET21FE, ToM
BIEDO TR FERLTVWE S, EfFar
Ya—&—%fo THMBRDOMRE L WS DITKD
5223 TEY, YIoTEHERZITHY-TLo
BESL f(x) ZERIT 2 2L ic D £ 5,

PIERERIIC X, BEEK f(x) ZEEBHICE &L
TH, f(x) DWZERIR Fy, ZRKREZMED h $TH
HTEXZ220WS 202 LHLDTT,

B523 8 7V Ik T—5—EHEIZL S
ESDH

7=V e 77— BRI E VWS 2
WEHholzDTTH, EIEIONELL-KD
FEHA, 7V EHITHHIREE o/h D=1
BB OMTIoBERZS £ §5, ZHUTHL
T7—7— B, oS ZH#HE L Gatll
TIOBEBERZS L LTW3, 2V RIRTY
WODTL & IDe F7z, 77—V ZHRBUI =AM
DOMTRZS L LTWBE0, 4 F7—DARK
DRBBERRICEIRT 2N TES, 2R
NTRLKRTI D%

B5r2.4 E%

EROMEZZHE LT VI DITEVET,
r=u1x0(7 A7 —EBH) BV LiEr=0~ra—
U VER) BB 1 XM, 2 RSy, 3 R
9, 00 KT OMTRENZ DA, 745 —
ERZVWLIE~7a—) YERTY, ZhohiE
HAT&2D1%, BED oo IS TE BGE
T3,

7 — V) THEX, W DRk H 3 R ATEE
T¥, FEB, Xe3 [pa2, Xod|[pe3], Xod
[pBd] ORE%IE, T4 7 —EHPY~Iu—) VE
BIEITEXHA.

TEREOEMBEKD, 7—V RBERTE 3
Y30 FIELHNC SO YT A BFo THEDD
e BDHoTDTTH, cos, sin RZNH %
ELEbEEBO~ 27— Y ERMA, KB
[p.[E], XB2 [p.7d], MB3 [p.M8] iIZRL7LD
W2, EAIEZIRT % X512 CnoEBusE-o
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WTW L DI, MEZE L,
B52.5 B 77—V Ik T—>—EHEICDOL
TR

7=V i e 7 — 7 — BRI OV T DOfERIZ
DWTC, 7— 7 —EHIIZFEZEM (m], 77—V Tk
BO3HZei (m— 1 i2onT, ToORBEIEMT
5ZEMTES, LEZTDTINESTLED
o BEED HAUIHZ TV Z 0T,
B52.6 @

HEWEZ AL EEBWE TS, 272, ZadIE
LWL E I PICOWTIE, FACIZ &L a0 F
A,

B52.7 B 77—V IZREvosO0—J Y EHROD
WERELZON

~ru—Y VEME 7 — ) TEBUIEBRTH
2rBoLeoTVWELED, 7—V &I~
rna—1 Y EROWEERNRMEDT & WO R
HETEEIT D
En2.8 B

7 — ) WD, W7 — V) BT,
7220, 7V Ao EDT 17—
IEW Y EoTLEI AL T,

Bz,

F(h):/:o f(x)exp (i2whx) dz, (3.9a)
f@=[

R (BmE) 37—V &0k, X (B9E) 135% 7 —
VIZEBORZDTTH, exp() ODFMOFHH
DIFEBHIRIZTTHD, WL d 77—V T4
DRIZLE-oTLESIHEDH DT,
~rna—) VAN T — ) TEHOMEE, ©
W DI, MEWTT,
B52.9 B N 3B X—>3> 07540 LR
BOh
TAZ—REH, x7u—1V YERIZOWVT,
P X —>ark® N =10,20,50 2 ¥ CilHE %
Tbor~ru—1) VEREDD FE LD,
ZONIX, v7u—U YEHORXD n OED
0~ 10,20,50 ETOFMTH 2 LWV IHI R TLWL
DTL & 95D
E52.10 @%
B0 [p.Id], [p.r7], X B3 [p.R] 2>
WTI, LOREBTHEWDD ¥ A

F(h)exp (—i2whz)dh. (3.9b)
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E4E

RTT, ZRTT, = RITDENEF, FEHARS
77— TN

WRETE, EXCOWRTFEERL, TV ORESEFERZIR L, L, —XT, —KILD
g T b 7 JEAARE L LN T 212 H 7 o THEHEET, AN =IO AR iR % =Ktd
WA F 2o TITS, 2 L CRANBEED 7 —V ZiBUCEMTE 2 Z e 25l 3 5, BEEFRD 7 —
D TREBUIIER > Y I RETRiR & b,

41 77—V IRBERREOELHNER

TV IR EER LY aY T - 7— 1Y T (1768/3/21-1830/5/16) &, 7 T ¥ ADEEHE - P
HHT, 77y AEMKOREM, T, S, w5 LLET IBIEOHT, FEY,
HEMRZBI L, BUBTEINCHED-oTE Y, MAHOANTE R 2L THE, FHRLA VI
TBAREEN 2 TA LV IRAF I EmEh, FHERHELEZD LT3,

77—V LIFBREOMEETOITT N A H 5035 I =AMKoMTEREZ L FERL, Z
MRS HTHYWHEHICZRREELZEZ TV, 25500 D00 FIZHEST 2 Z iT X
b, 7=V O GRE EE LENLHEIEI LWV OLKREROBETH %,

7=V IZRRAVOLTTREIDBEE—REDEREED, IXFRUCTER LA THo/2E 5T
W, 2R LAY ZONBEHRRD H o T, HEOBRRZIZR»P>7E5TH B, 1965, 77—V —t
Pa—F— IO RRXhIr3N3 EE7—) 28 OFFE# 7 L) Xa0X, SHIEEICLL
Aushitwnwd, 2720, ZhE 19 MHIEOT Y RICE D EBEREINEFIEOERRE o7 nwS e
ZDHIAS TN T WS,

7=V ZHBIIENER L7 — V) TRBOBELRGEIICIERI L TE ST, ZAUIREDBFAHIC
FRoNhbZihol, ZOIZ L ZFBUCHHTINCEEHI N TV 2 DA, AR CIEIEIERHIC L 2%
AEERAT-OT, ZHCOWTEIRT 5,

42 —RXTORRRERLE 7 —") THRA

421 —RTDEEF

JEA o OFIABEBZ RS 212H/2D, —RILOHEFRAI T —a* Za* =1/a DX IWTERT 5,
@ DF 4 XYV ay (B & [m ] Thz, ERNEEE )3, ERMETIER , AETE, [m)]
DT 4 AT ay (W) 2Ro7A W7 —ThHd I ZrRT,
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4.2.2 [RHA o DEMARBA BT NI RM
ERIED —0c0o <z < 00D f(x) DA o DMK TH 2 & =, XROAXDWD LT UTRS
QNN

f(@ —nga) = f(z). (4.1)

Tz 3 [m] OB EZROER, n, IMEEOBETH 2, f(x) DERIFEHRTHZ LT 5,
423 FAHA a/h DR
JA¥ a/h (h FEEE) ORI fe, (2) EPARD XS ICRd SN %,

fe, (x) = Fg, cos (27rhx> (4.2a)
a
= F, cos (2rha*zx), (4.2b)

where h € {1,2,3,...,00}.
C DB A2 AT 5 &

fen (x —nga)

= [, cos [2mha™ (x — nga)] (4.3a)
= F,, cos (2mha*z — 2mha*nga) (4.3b)
= F,, cos (2mha*z — 2mwhny) (4.3c)
= F,, cos (2mha*x) (4.3d)
— funl@), (43¢)

where h € {1,2,3,-- ,00}.

FoR (@3) 25, f.,()1F, R ED) [p.o2] OEXBEIHTT LB D, £z cos(—d) = cos (¢
FEEOHEE) TH B, fo, (@)1, fo,(—z) = fo, (z) DBEEAKTD %,
4.2.4 [AHA a/h DIESLREAEK

A a/h (h (3HE) OIELRIRL £, (v) BT D & S ICid S5,

fs,(x) = Fs, sin <27TZ$> , (4.4a)

= F, sin (2nha*z), (4.4b)
where h € {1,2,3,...,00}.

C OB DA E AT % &
fon (& — n0)
= F, sin [2mha™ (z — nya)] (4.5a)
= Fy, sin (2rha*z — 2mha*nya) (4.5b)
= Fj, sin (2rha™z — 2mwhn,) (4.5¢)
= [}, sin (2rha*x) (4.5d)
= for (@), (4.5e)

where h € {1,2,3,--- ,00}.

X (@A) &Y [, ()&, X (ED) pB2] OFRMAZWMZT LIPS, FTsin(—¢) = —sing (¢ &
EEDFER) TH 2729, [, (2)1F, fs, (—2)=—fs, (v) DHEETH %,
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425 7—1) TRLHEK
— M o TR 2 EEDOMEBEE foven () 1X, fo, (x) DRMTRD LS 1ICRINDZ Z e pHISH
TW\W3,

feven(z FCO + ZF cos (2mha™x) . (4.6)

IhE 7=V IREFEE VDo foven(T) 1F, foven(—T) = feven(z) DHBEETD %,
426 T7—1) LIEEEK

—C A o TIRENS 2 LR O AR foaa(z) 13, fs, (2) DRITRD KSR B e PHHNT
Wb,

foda(x ZF sin (2rha*x) . (4.7)

ZhE 7=V IR E VDo foad(T) VX, fodd(—T) = — foaa(z) DFBEETHD 2, FEIEUCITIRE)
LBEWEBDEDD > TUIRSBRVDT, h=0DIHIZRL F,\y =0TdH 5,

427 EEORBOBEK L FEBADI R

EFIBH —00 < 2 < 00 DILEDEEK g(2) 125 LT geven (2)=[g(x) + g(—2)]/2 ¥ goda(z)=[g(x) —
g(—2)] 2 DFETEZH, 2= -39 FINBLIRATE L, XOXDEFLN 2,

9(=0) + g(xo)

geven(—ﬂfo) = 5

_ g(xo) + g(—x0)

2

= even70), (4.82)
Godd(—x0) = g(—x0)2— g(wo)

_ 9(w) — g(=0)

2
= —Jodd(T0)- (4.8b)

RN (B83) 205 geven (z) FMBEAETH D, X (ERB) 205 goqq(v) EFEETH 22005, MiEE
ELEDEZ L g(x) 12220 T, (EEOBEKIE, MR TFHEKOMTREINLZZerbrd, T
b5, EROBE g(2) (FMBRIEL geven (v) & ABIBL goaa(r) CAMETE, g(2) = geven () + Goda(x) T
Hb, Lizo TR a DEREDOBEE f(x) 1%, 7—V) ZREFEE 7 — ) ZERFHOMTRD X 5
2RI 5,

f( ):feven( )‘l’fodd( ) (49)

5104-j£:f7 cos (2rha*x) + »  Fy, sin (2rha*z) . (4.10)
h=1
toFrx—vavid, Y5, OFEFTHEL > TWEA, 3,1 ORFTOMICEEMI 22,
MTED, ZOFE, cos(—2rha*x) = cos(2rha*x), sin(—2rha*z) = —sin(2rha*z) Z&ET % £
(ET10) & Rk
1

~1
f(z) = 7Fc0+ Z F,, cos (2mha*z) Z Fy, sin (2mha*z) . (4.11)

h=—00 h=—o00
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—RIT, — KT, ZXTTOME T, YR 7 — U 2K

7 — ) I (21m), X (ET) OWFhoBTHRIN B,

Fc_h — FC}N
F , =—F;,.

OB, RO §ETR B LU §E7T0 [p.oa] OB TREL K 3,
428 HBRYADT—) THHK

WRETHA 5 —0nRpHEH LR (C38) & (C36) [p2] 2L FIcEET 2,

e+it9 + efiH

cosf = 5 ,
. o0 _ o—if
sinf = .
21
_ie+19 4 ie—l@
N 2

RN (E1338) [p.ed] 3K (B134) [p.2d] T 0 = 27ha*z £ BW T (ZO0) [p.E3] KRATEZ

ROXZER %
1
f(x) - 7Fco
1 — o
+ o> Z [F., exp(i2mha*z)
h=1
F,, exp(—i2mha*z)]
1 oo
5 [iFy, exp(i2mha* )
h=1

— iF;, exp(—i2rha*z)].

X (E) GHOY v X =y aviF, Zhzh L THMbRVwDT,

fz) =

1
= 7Fco
1 &

+ o> Z F, exp(i2rhia*r)
hi1=1

1 — : .
+ 3 Z F,, exp(—i2mhga*r)
ho=1

1 o0
Ty Z iFy, exp(i2mhia*z)
hi1=1
1 . : x
+ - Z iFy,, exp(—i2mhea™z).
ho=1

(4.12a)
(4.12b)

(4.13a)
(4.13D)

(4.13c)

ricky

(4.14)

(4.15)
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X (EI8) &, hy =h, hg = —h LEEEITRO IS CEHETE 2, 2o, R [@D2) KEET 35
BHH 5,
f($) = FCo

1 oo
7 Z F,, exp(i2mha™x)

+— Z , exp(i2mha*z)

h=—o00

- — Z , exp(i2mha*x)

-1
1
5 Z iF, exp(i2rha*x). (4.16)
h=—oc0
TIZT, Fr ZRD K S ITERT %,
1 :
F, = T(FC” —iFy, ), where — oo < h < co. (4.17)

X () #FE LT, R (EO8) 1, RO XS IEIHETE %,

flx) = % Z (F., —1iFs,)exp (i2mha™x)

h=0
=
+ -5 h_z_ (F., —iFs,)exp (i2mha*z) (4.18)
[e.e]
= > Fhexp(i2rha’z). (4.19)
h=—o00

429 BEEBEROT7—VIGKROHE
—a/2 <z < a/2 DEHETRD LS5 ZBEBOERZEEL, A4 7—DRKX (CZE) [p.B] ZHWTE
HLThAb,

a/2
/ exp (i2rha*x) dx (4.20)
z=—a/2

a/2
= / cos (2rha*x) dx
z=—a/2

a/2
+ i/ sin (2rha*x) dz. (4.21)
z=—a/2

X (E20) OF 1 HEBXUE 2HOBMASOHEHIE, h #0023, h[HHREIT 28 TH D, B
BRIFEETHL, h=00DL =X, BEI7OHTHIE 1) THh, BH ®{iaT%%oCﬁﬁB§E2
[p.36] ZH).
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X (B21) O 1HZMD T2 &

a/2
/ cos (2rha*x) dx

=—a/2
. 1 . * _\1a/2
= o [sin (27ha a:)]_a/2 (4.22a)
_ sin(rha*a) — sin(—wha*a) (4.22D)
- 2mwha* '
sin(hm) — sin(—hm)
_ 4.22
2wha* ( )
sin(—hm + h2m) — sin(—hm)
_ 4.22d
2wha* ( )
_ o (4.22¢)

X (z) 53 (E22) DL, sin(¢) PRM 2 DRBIEBCTH 5 Z L IcESVT VS, R
(I20) [p.25] D5 2 ARG T2 &

a/2
/ sin (2rha*x) dx

——a/2

_ %2&* lcos (2mha*z)]"/?, (4.23)
_ cos(wha*a;;hzzs(—ﬁha*a) (4.23b)
_ cos(h?r)z;h(;s(—hﬂ) (4.23c)
_ cos(—hm + ;73;2_ cos(—hm) (4.23d)
_0. (4.23e)

R (E23d) 26 R (E238) NDETEIE, cos(¢) DAY 2 DR TH 2 Z L ITESVT W5,
—77, X (B20) [pka) 2fE@r T2k

a/2
/ exp (i2wha*z) dzx

=—a/2

= ﬁ [exp (i27rha*a:)](i/a2/2 (4.24a)
= ﬁ [exp (imha*a) — exp (—imha™*a)] (4.24b)
- 127T1ha* fexp (ih) — exp (—irh)] (4.240)
_ ‘w fexp (i2h) — 1] (4.24d)
~0. (4.24¢)

exp(0) = 1 T exp(ig) & 27 ZJEAH & 5 2 FAWIBIE L DT exp(i2rh) = 1 T, X (E24d) [ #51 | OfE
BEmick s, K () [poo) R (E23) [pea) &5 &R L dud e o A e E X s T,
BWEBIENC L2 () BPEHETHZ2 2 25d, A4 7—DAROEEUEDHFETE 5,

L7ehio TRD &5 %S T F, DfEEFtHETE 3,

1 a/2
F, = ? f(z)exp (—i2mha*z) dz. (4.25)
r=—a/2
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X ([@28) B D 2o 2 v ig, 3 (ET9) [pea] Th =i LEWERE, X (@28E) CR/AT S 2 LT
RTE %, $bb

1 a/2 oo
F, = — Z Fprexp[—i2n(h — h)a*x] dx. (4.26)

a r=—a/2 W =—o0

X (E26) HEOESE N =h DL ZELANIREIL THATLE S DT, Fy(= Fy) ODHEEZEIDES Z
Y2 %, R (A28) TEHEIN S F, 2HRBe 355X (809) [p.ed) 23, HRMFRD 7 — V) BT
Hb, ¥z, TITH =—h 2EVTK () [p.o5) X (E28) 2 F WX 2 L ROABBE LN S,

f(z) = Z Fy exp (—i2wh'a*z) , (4.27)
h!=—o0
1 a/2
where Fj = — [f(z) exp (i2nh/a*z) |da. (4.28)
a Jz=—a/2

f(x) PEBOBEBTH 2 2 %, f(x)exp(—i2nh'a*z) = [f(z)exp (—i27h/a*z)]" DT,

F_=F;. (4.29)

TrRDL fo) PEROL E, B, ¥ F, 3HWCEELETH 3,

4210 77—V IRBKET—) IEZBBOBEOHE
X (D) [pE T, h=hK BT h=-hBVTR (ED) p.Ha] 2EET 2L, ROXDBEFLN
%,

1 .
Fi = — (F.,, —iFs,,), (4.30a)
where — oo < b/ < o0,
1
Fop = (E}fh,——ifggh,>, (4.30b)
1 .
= 7 (Fch/ + lFsh/) ) (430C)

where — oo < b/ < o0.

(2=304) + (E=304d) & (E=30a)— (E=30d) 2> 5

FC}L’ =Fp + F_p, (431&)
FS}L' = (—Fh/ + F_h/) /1 (431b)
= i(Fh/ — F—h’) . (431(3)

43 ZRyTOREHABEEN E 7 — 1) T

431 ZRTOERTF
ZROTO AR E IR T B & &, £F 2 JOTOHMMEER LTI SR, THALI ) 135
LR ZHETH D, ~RANCIEERICEMTER I NS D, ZHItDFH ETHERTE 3,
fimOGE L Mk, BARIWENS ML a, b LERT S, a, bid, BT LHER LRV, ZRITZEM
TlE c IFBERND, DB, WHEFEARNY M EREFRT 272D, [m] DT 4 XY a yefoNy
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€
X
b

€
CH./\ > X
a*

41 “HGEOFMTHAMMEA Y L (B) LM TRARY P (#), R @33) 1CE->TR
(E33) &l T £ 510, WETHRARY MABERIATNS

Pl e ZRDESITERLTEL,

axb
e 2xP. (4.32)

73

MR FHANZ FoLa®, bt 3AO kS eSS (D BH),

b xc
= 2% 4.
a a (bxc)’ (4.33a)
cxa
b = ——. 4.33b
a-(bxc) ( )

a, b, a*, b* IZIIRDBERAIEL D 32D,

a-a* =1, (4.34a)
b-b* =1, (4.34b)
a-b" =0, (4.34c¢)
b-a* =0, (4.34d)

4.3.2 ZXhREHAREEK
z-y (x, y DFHANIBHT LHER LRV FH ETERS N f(r) = f(za+ yb) 23, « il y BT
DA a & b DEIMEKTH 2 & %, f(ra+yb) 1%, XOX %A T,

fl(x +nz)a+ (y+ny)b] = f(za+ yb). (4.35)

I Tux, y BB DOER, ny, ny IEBOEKTH S, —XLd s —ATIEK (E0) [p.02A] Tz A
m| DF 4 XY arifFodbDr LTERLLDY, AETIHEREMTHZ e LT3 5, K (E0)
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[p.22] C—RITZEMTONEZ za LML T oz ZEHEALE T 5 2 LIIAAET, AHITDH 212 [m] OH
fZ2Hl-E2hdHDF2, SARELLDILABTHRICHEREEGZ %,
BI%L exp [i27 (ha*+kb*)- (za+yb)| IQEROAD D 20,

exp {i27 [ha* + kb*]-

[(z +ng)a+ (y+ny)b] } (4.36a)
= exp {i27 [h(z + na) + k(y + ny)] } (4.36b)
= exp {i27 [hx + ky| } exp {i27 [hn, + kn,] } (4.36¢)
= exp {i27 [ha + ky] } (4.36d)
= exp {i27 [ha* + kb*] - [za + yb] }. (4.36e)

(A30a)=(2-368) 1%, B exp[i2r (ha* +kb*) -(xa+yb)] Da, bz 5 HATIAE 2 —RITH
fifide 32 RAMEBTHS Z 2R L TWS, K (B36d) 2253 (E36d) NOEIE, exp(i2mng) 23E
BOER ng (= hng + kny) I LT exp(i2mng) =1 £74% Z L IZESWTITHOATWS,

433 BERERERTOZRITT7—')IHE
a, b 2t 3 5 FATINAE % BALIA 2 R0 A IBRIE, RD X5 RIL7 — V) TR TER S
ns,

f(r) = f(za+yb) (4.37)

= Z Z Fpi exp [i27 (ha™ + kb™) - (za + yb)] (4.38)
h=—o00 k=—00

= Z Z Fpi exp [i27 (ha + ky)] . (4.39)

h=—00 k=—00

X (E39) 1344 7 =D (C2E) pB] ZHVWT 7 =V ZREHFE L 7 — V) T IERFRBOMTH IR
NBH, TITTEFERLZW,
434 XTI IBBORBOHER

X (E3R), (E39) ORI by RETHET 2720, RO XS BETEERT 5,

1/2 1/2
r)exp [ —i2m (h'a* + k'b*) - (za + yb) |dady
y=—1/2 7—1/2
1/2 1/2 o
/ / exp [—i2m (W'x + K'y)] Z Z Fp exp [i27 (hx + ky)] dzdy (4.40)
—1/2 —1/2 h=—00 k=—00
1/2 1/2
Z Z Fhy / exp{—i2n [(h' — h)z + (k' — k) y]} dzdy. (4.41)
h=—o00 k=—00 =—1/2Jz=-1/2

X (2D) 2 EESOHFICH 2 exp{ } DIEHIE, W = h H»D kK =k TRINWIRE L THED ORRIE
il7%%, W =h22k =k ot ZX (20) o oHEiE 1) 127425, ((fi B §BX [p.I36]
f)o L7edioT7—V R Fry BROKTHEASI NS,

1/2 1/2
Fn, = / / r)exp [—i27 (hz + ky)] dzdy. (4.42)
~1/2 71/2

TRHOBRITD a & b 2K E 35 FAMBEEE f(r) 3RO LIRS N 2,
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R 42 ZXEOFMRFHALERZ kL (B) LUK TRARS L (), & (E23) 10 & - T
(rzm), X (EZ0) %77 & 5 IO TFHRAR Y FIPERI ATV S

f(r)= Z Z Fpp exp [i27 (ha™ + kb*) - 1], (4.43)
h=—o00 k=—00
where Fjj = (r)exp [—i27 (ha® + kb™) - r] dS. (4.44)
cell

X (E22) D Fip 13X (B23) D L5 IHFLATE 2, [, dS BO DO KR TOEITH D,
dS FHEERTH 5

4.4 Z=RTOFEEABEEE 7 — 1) T

441 ZRTOFEEF
ZRIEDHETICOWVWTIE, 5B F [p.EH T L FORFSEGEERT 2BICER LA, JEH
WERERDTH LD TEiRT %,
BTG E L AR, FHARIENRY ML%E a, b, c EEKRT S, a, b, clE, BT LDHDERLERL,

. b xc
cXa
b = ———— 4.45b
a-(bxc)’ (4.45b)
. axb
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a-a* =1, (4.46a)
b-b* =1, (4.46b)
c-c"=1,. (4.46¢)

a-b*=a-c" =0, (4.47a)
b-c*=b-a* =0, (4.47D)
c-a*=c-b"=0. (4.47¢)

—RIT, ZXTD%E L [FRRED, I (E28) D X 512 a*, b*, c* ZEFRT % DI, (ha*+kb*+ic*)
¢ (nga+nyb+n.c) ONFEZETRE L E, h k1 & ng,ny, n, DEBEOEBO L 21T, %I

BUc2 X513 ThH 5,

4.42 Z=RTOEEBEHD 7 —") THE
[ a, b, ¢ ZFFO=RITO AR f(r) (v EMENRZ bL) IERD & 5 RIEEE D,

f(r+nza+nyb+n.c)= f(r). (4.48)

ZZT, ng, ny, n, ZIEBOBKTH 2, — KoL, “KLDBE L FAELEH h=ha*+ kb*+ic* (h, k,
DIFEED) 1T L Texp (i27h - r) IZXITRT XS a, b, ¢ ZFOZ e BHETE 2,

exp [i27h - (r + nza + nyb + n.c)]
=exp (i27h - r)
x exp [i27 (hng + kny + In,)] (4.49)
=exp (i2rh-r). (4.50)

=D EIBEEL f(r) 1%, 7=V BB TE, RO LH 1IN 5,

— Z Z Z Fpypexp [i27 (hx + ky + 12)]. (4.51)

h=—00 k=—o00 l=—00

443 ZRTT—VIHFEBOBRE
2 RICDGE LRRRIZ, Fuy ZetBE 27200 L5 R 2ERT %,

1/2 1/2 1/2
r) exp(—i27h’ - r)
=—1/2 Jy=—1/2 7—1/2
1/2 1/2 1/2
/ / / Z Z Z Fhriexp[i2m (b’ —h) - 1] }d:pdydz. (4.52)
12 Jy=—1/2Ja=—1/2 —

Lo (E52) A3 W £ h ot 2DANIIRENT 270, BOoOELIERIZRS, h' =h Ot %X
F k3, (15 B §B2 [p.38] Z#), L7zd-T, 7—V DB Frp ERD L5152 5
Nns,
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0.15 T T T T 0.15

@@  f(2) '(b) 20

"Test_PMax_000.dat' using 1:4 ——

0.05 Jo0sf
-15 -10 - 0 5 10 15 15 -10 5 0 5 10 15

0.15

T u
'Test_FMax_001.dat' using 1:4 —— 'TestAF'Max_OUZ.dat‘ usl‘ng 1:4 —

(c) N2=1 I(d) 1\}/2 =2

01 1 01

0.05 | ) ) ) ) ) 1005
-15 -10 5 0 5 10 15 15 -10 -5 0 5 10 15

0.15

r T T
Test_FMax_005.dat using 1:4 —— “Test_FMax_010.dat' using 1:4 ——

'(e) ‘N/2=5' I(f) &/2:10

’ W M/\\/ I W
0.05 - 4005
-10 -5 [ 5 10 1!

5 -15 -10 -5 0 5 10 15

T T 0.15 T T
"Test_FMax_020.dat’ using 1:4 —— 'Test_FMax_100.dat' using 1:4 ——

(g) N2=20 (h) N2=100

01r 4 01 W
0.05 W 4 0.05 - N . ) . X
-15 -10 5 0 5 10 15 15 -10 -5 0 5 10 15
f(.’l?) = feven(m) + fodd(x) (49)
1 N2 . N2 . ,
- ?Fcu + ’; F,, cos(2mha*z) + ’; F,, sin(2rwha*z). (4.10)

4.3 (a) b OB, X (1) [p.e3] Too DRDH DI, (b)N/2 =10, (c)N/2 =1, (d)N/2 = 2,
(e)N/2 =5, (f)N/2 =10, (g)N/2 =20, (h)N/2 =100 OFRLEHETH > X —> a vy &2TH
B -8B & 2 EHEAE

1/2 1/2 1/2
Frp = / / / f(r)exp[—i27 (hz + ky + [2)] dedydz. (4.53)
z=—1/2Jy=—-1/2 Jox=—-1/2

—RJC, 2 KIEDHZEBEREED, 7V e 52 2 ZOFEERDZ XTI exp[] D
HEDRTEDRHTH %,

45 —Rj7—) THBERAOBEETEIC K BIREE

AFHITERHA T, 7—V ZHBBOREEBIEFEIC K > TRD, ZOIEL X & —fRIEDMGFE KA 2
ity s,

451 —R7T7—)IRBOBREROHE

H 5w 2 FEHAED X (M) [p.23] 72w L () [pk3] o X5 ieREIN D e REL L =12,
7 — ) TREREE X CIERAREE, X (E530) [p.ed) icESWTEE SRS,

REFIETIE 7 — ) TRERE L IEREE D 5 X4 L7 McEN S OFREEEHE S, §E210 [p.od)
WKBWTAA 7 —DARERNT, HERFTRD 7 — ) TR E L, WERETRD 7 — ) TH%
7 =) TREB X CIEERB LD DB ERTHE e b, A TZED XS RFIEEEAR,

X (E23) [p.2a) Z#ETEMEL, 2o%X (E830) ped) kb, 77—V IREEB X CIEFEHRE DRI
ZEHRE L7,
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02k (b) ' N/2 :b ' ‘Test,F‘Max,OOO.dat‘ usn‘ng 14— |

ERTT N

A5 15 <15 15

"Test_FMax_002.dat’ using 1:4 ——

‘Tesf LFM x_005.dat’ u g147 "Tex tFM < 010.dat’ u g14'—

@ A W\ | ™
L J W\
! VJ MJ VJ LJ k” | b W

\
10 15

el (g) ' N/2 =5 ) ' ‘Test_FMax_050.dat" us;ng 1% — 1wl (h) N/2 2 0 "Test_f FM _200.dat' ut g A ——
0.15 |- ﬂ)/J w 1 015
0.1 1 01p
-15 -10 -5 0 5 10 15 S U] -10 -5 0 5 10 15
(@) = feven () + foda() (4.9)
1 N2 N2
~ 7FCO + Z F,, cos (2rha*x) + Z F,, sin(2rha*z).  (4.10)

h=1 h=1
4.4 (a) b ¥ OB, X (@) [p.o3] T oo DD DI, (B)N/2 =0, (¢)N/2 = 1, (A)N/2 = 2,
(e)N/2 =5, (f)N/2 =10, (g)N/2 =50, (h)N/2 = 200 OHRAREETH> X —> a > %475
8o 7880 X 5 EHEAE

452 —R7T7—"') THRBOHEH
221 HlED 1

A3 T, (a) D& S5k NEYZ) BBEZERL 2o 7 — ) O REZHE, 1500 LR
N/2 2 R&ELF 21200, IREDEADH 2D, () DBRITEDWTWL ZEe2b 3
(b)N =0 0%E, (1/2)F,, 720 0EBICZD, AR 2K OFEETH 2, (1/2)F,,
DIED Z & ZERBTE VD 2 DD 5,

()N =1 DA, A5 ORL L EROBEBO A X 351k 2, KE3 (A)N/2=2, (e)N/2=
5, (F)N/2 =10, (g)N/2 =20, (h)N/2 =100 ¥ EROXEZKZL LTwLIicoh, HEOMIE,
(a)[f(x)] \EDVWTWL

(d), (c) DD T L 2 Zh e, 2 [EEH, 5 EEHEETYE 5727 — ) ZHHE VS, [
Bac (), (), (W)1&, 10, 20, 100 @AM ECAE LAY — ) ZHHTH 3,

RKERMEOSABEETOMELZZICkD, 77—V ZHBEE, X DITOBE f(x) ITLDWTH L
bbb, VHEFHIOREHME f(z) XD IEHICRDZ I THZ e HE2VDT, KERHE
DEFEET ETHATEZ e PEE LV, 7=V R E,,, Fs, 275N KERMED h £ TR
W5z ehHE R,

522 FlFD?2
MED T, (a) O XS REEAERL 207 — ) TEMOGKEE, THY 0 RE N/2 24
X T 210N, RBOEYDSES KD, () IGESWTOL 2 e ssbmd, (b) EEHRRITH 3,
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@  f@

N

“Test_FMax_020.dat' using 1:4 ——

'Tst_F’Max_OSO.dat‘ us;ng 1:4 —

(b)y ~ N2=20

01f ~ 4 o01f /\/\
005 I 1 1 1 L | 005 i I "

0

T

-15 -10 -5 0 5 10 15 -15 -10 -5 5 10 15

0.15

“Test_FMax_100.dat' using 1:4 —— "Test_PMax_200.dat using 1:4 ——

(d  N2=100 (e) N2=200
01| /\/\ 4 O01f M
0.05 - . A N N A 4 0.05f L A ) L L
-15 -10 5 0 5 10 15 -15 -10 -5 0 5 10 15
f(-r) = feven(m) + fodd(x) (49)
1 N2 N2 ) ,
= TF“ + hg:l F,, cos(2rha*z) + hz=:1 F,, sin(2mha*z). (4.10)

MA45 (a) b OB, R (EI0) [p23] T oo Dftb DT, (b)N/2 = 20, (c)N/2 = 50, (d)N/2 =
100, (d)N/2 =200 OHEMRALEFITY > X — a > 2475 ) o %I X 2 30

(c) & (d) WIKFL AL ENED SNRND, TDI LIZZ OBEBAER, 2 HEHREZIZLALEAT
WEH oI ERBRLTWS, BBIE NEXYIC) fFo/kdDEdy, ZAUEIHPRIBLVWT —RATH S,
(e) DT —ZWDVTIEREL B 5> TWED, ZDIehbndBERBICIE 3 S, 465, 5 MEEFHEILT
BRZEENTWEZErbrs, 7V RO RBERD 2 2 I3t TREBEW ) %
fToTW3 ZEIIEDR B,

X @32 [p.B3] Ti, KEB [pB2] Or—RA XD, ORI L TW < DHEN,
A503 5

X B3 [p.B2], Kaa [pB3] LU AR EZEET s, 158D EREZ EF 212200, 20
TECHREANEDWTITL Z L HFERE T & 7,

453 —Rp7—V)IXHBOHES (Afz 5 ER< LEBE)

X B3 [p.B2) IXEH 5 OJEHIBECTH D, T L T7— V) B OFREE 100 RETHET 2 &
(7 b+ 7K CIROBMBENHETEZZedbhot, —H7— V&L, 7—V il
DA% BRD SEERICHIR L/2d D ENT WS, 257232 It 1 A7 ORI
D35 I OREBICH o 727503, 7 — U THBUE T — VU ZEHITAOK X578 TR TS 1,

ME3E (a) DL BRAZFoTAHTT7 =) THREZFE L TE SN0, KES (b), (c), (d),
(e) TH3, MBGIEDITHYIY ERME N/2 1%, (b)N/2 = 20, (c)N/2 = 50, (d)N/2 = 100,
(e)N/2 =200 TH3, N =100 DX A (e) [p.B3] K EH (d) ZIL#KT 2 &, HBHEIAEFICES
NV BIREIDBIRE SN, TTOBBE O—BURMIEH > TELR> T3,

MDD —4 ~ 1  HVOHEICH 28D 7 — ) TEZBOKE 2 EH L 5 & L TERBE 5 512
JRF b3 TH 2P, BEIBEINZ LA, WICELR->TLE->7,
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oty ——————
/{)olarlzallon 10 mm 2 Super Borrmann
Z
. é e Polarization
= L 6
&
>
B
FFR(1) =
=l g
Z
é 0.001

FFRQ)
[E(@)] [S@] Ad|deg| 000

(a) (b) (c)

X 4.6 18.245keV O X #i% 7z (a) KBy (b) FHEIC X 2 EZERMR L FIHIC K 5 () MZERmIG
(7 —V 2 H54%)

RDOHEE phl] T X CT OFBICOVWTERART 528, WEROWHZHEE XL SEHHET2H
MTRER2IILT L — LOFHWERDH 2 L REL THREDM EEZXKA S T8 0%, £
EEKTHZZ D0 5%,

46 2Rjp7—") TRBEROBESTEIC K D&

4.6.1 2XT7—") THRBOFRE (FEEHER) OHE

M BT (a) 1, 18.245kV ® X ¥R MW7z (a) B (b) FTREIC K 2 FEZEMBL, FHEICLS (c) ¥
ZefifR (7 — ) TEHME) TH B, KED (a) & (b) D—BUE, HimalBORMEDOESZRLTWVWS, %
BRI, 4 X =Y v 7T L — MR I X RETREREY, #2emGE, SarEiixeizr
Z OEHTIRERIRICZ 5,

462 T7—1) IHEDLRORE & BRIEE

X B2 (a) [pBO] XL D 2 RICEAE (2048 x 2048 ¥ 7 kL) O 7 — V) TR EER %

W e SR Ny THTB Y S BB ORSATH 5. N Ofii, (b) N = 100, (¢) N = 200,
(d) N =500, (e) N =1000, (e) N = 2000, N OfEDKE < 7251220 tOBEBUTED K A3, gk
DITHYI D HFHD/ N W RGEI R ONT, —XLDHE L ARER T BRIk oTLE S 0H %
2%, KB (f) N = 2000 [p.BE] DA, KED (a) [p.BE] DILD 2 KICREK f(x,y) LI ALK
BB D DOBBF STV 5,

WM OB EIE, TRhROET7—VIEBOZ L THEH, Fi 2R AHMENKEZMED bk £
TRDZ ZEHENMREIED [EB) 2RDDZZLICOBRH S, BEEERNT OBE, = XIToMZe
BEEmOVIERD h, k, | $TRDZ LD, @BORREDT FETNVOBEIIOLD S, £iud, I3
[p.B2] & B2 [p.B3] ICBVWTEDERD N ZOWTHEEr 2 Zickh, KE3 [p.B2], KIa [p.a3]
RS L1, —XILOBBOEL Y ¥ — SR ZTL 2D R UHANIC L 5,

7 — ) TARBURBE, 2 KOO BE EREEBR Y h & kR T 228 TH B, HMHELK X/
2 RN R W RIREE (D RRE) o TV B Z e H0h %,

X B2 (f) [p.BO] [N = 2000] D¥&E & ik LTz o mEfElE, X e (e) [p.Ba] [N = 1000] T
1/4, Me2 (d) [p.Ba] [N = 500] T 1/16, K7 (c) [p.BG] [N = 200] T 1/100 L2k, $H0 =
P IR T A LD, BEL2AR T I AL -oTh, GEIELRDONLEZ D OD T2k ) DIk
B PEETEZDIXI Vo HHITL 5,
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AR —XoT, 0T, ZXuoMg T, HHRER Y 7 — U ok

(@) f(xy) (b) N=100 (c) N=200
(d) N=500 (e) N=1000 (f) N=2000

[(x) = [{ra+yb)

N/2 N/2

= Z Z {Fhk exp [i2m (ha + ky)) } (4.39)

h=—N/2k=—N/2

4.7 (a) b LD 2 KITHIEL (2048 x 2048 ¥ 74 L) O 7 — ) THEEH & AR HHE (—N/2 ~
N/2) CEHEZTH Y o MBI X 2EHEME, N OEDPKE 210N TRIGEAE KD,
(£)[N = 2000] TIZ, (a) LIEL A LRHDBHDPHRVRIEDIESATVS
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47 BRrEZF

471 — ) IZHGIT
7711 8 7V IZBRGEHPRZI B IT
FMEZEHOBIZRZ WD, 77— TEHGR %

bRZ%51 £BoLeoTWVELED,
ZHRIE, RERR L DR EXFE[HTERVE
WHZETIh, 7=V BRI D XS54 D
DTL & D D%
E71.2 [B&F

7 — V) TERBOEEE DB L ITE VL, —XK
TLH T2 D DHAID m~Y] ¥ v S R EHR R 22
ERINTART, RPBRPISICHBETL e
TEFEHAD, ThEHERT 2 L YEFEOMED
EboTEFET, 7-VIHBObo b VT
WRIEREIEAT, UTFo X5 cididan g
T ERBOIEY, VWEEOMEE Y Y T CE
W3 27-DDHEETT,

77—y

0o 0o 0o
=2 2 2
h=—oc0c k=—0o0l=—c0

x exp [i27 (ha + ky + lz)] (4.54)

where Fhkl / / /2

X exp [—i27 (hx + ky + lz dxdydz
(4.55)

p(r) XETHEE, MEBEXZ Mlridr=oxa+
yb +2¢ TY, x, y, 2 XEHEMNDOFEE, a, b, ¢
BEARUHENRY AV TF, Fy O Z & TR
BREF e VWWE T, X HiSEEERENT I ER%
HPADOEE h, k, LITH LT Frpy &2, BB o

WKE>T |Fuu|? = wm&%xﬁmﬁﬁjw%%
ATk, HRZHEFHD h, k, [ IZHLTET
& p(r) ZEtHEL 7,

JRFRDI L TBEFHEHE K Z DGR T
BHdZenmLET, BOWILERLIITEES
WKHBILZ-Z S DEF (BVWETFEE) 26LT
WBDTHIMmZMRT 20T DB HD £3,

ZDXIRLT7=VZEHG (77 v K
HHRE]/2) 272 SAKEDT7 — U T

T5IET, MBOURMENAZX T 20T
To V4 V7L -0—LYR-TTv 7, X
RAG SO Z e 2 TH L WEMEE (new
microscope)] & KU E L7z,

7 — V) TEHNI T — U IO JE B % SRR
KIZUZMRT 3, 7272 UEBIIEZERR
PO TIEBIL £5,

e o =S b DFERREM [-1/2 < = < 1/2,
—1/2<y<1/2, z,yl3E ] CERINNE
N7 Mlr (r=za+yb) @ 2 XITDEE f(r)
—00 < k < oo DEEF R, k
EFHOTRD LS ITREINET,

X, —o00o < h < o0,

o0

f(r)= Z Z Fp exp [i27 (ha*za + kb"yb)]

h=—0c0 k=—00

= Y > Furexplizn (ha + ky))

h=—00 k=—00

(4.56)
1/2 1/2

where Fj) = /
=—1/2 7—1/2

x exp [—i27 (hx + ky)] dxdy. (4.57)

Frp W& h ¥ k oB#c3y, X (Em) zHWT
FTRETRDZZENTEES, ZD Fy, DI
L% f(r) D h-k ZEZRETO 7 — 1) ZZHYF 2 v
£9,
X#CTOFMEFER LTI a—<y
3B ETHOMERFETD DD Lz, EA
Wit bLdda, b, ¢, HIEFXZ bl h 3,
(= ha* + kb* +ic*), HFMER T Fy O &
%, BFEEEN (32) tRkoonx T, Kb
Y OHEMET METFHEEZ o-b M (2-y H) 125
MLt E0BETEEy TEHETZICEES
THUROWD ) WS DB FF, EffE T
(ER2) TlI=0REELLLEZDH I A= a
ZEME TV T, a-b H (z-y H) 1255
THEWVWS ZLiE, 2 AANOBELSZEKRL 5
Dz FIANCHREN S 2 o7, 374805 1 #0DHIZ
(9 %ﬁiptkibﬁﬁbfﬁxfbivﬁ%
T3, ZOFEMEZISHLEOM X # CT T3,
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— T, I, SIOCOME T, FIHIBS Y 7 — U T

472 7—)IHEBUCDOVT
E731 &M F., & f., DBERICOVT

F., (cn GIRZF) 1 fo, (cp BIRZAT) DY
BHE WS Z 8 TL & 5%

BE722 @ %

MFRARERE v WS DX, Y LR WO R
RiRDT, BTVWETH, EANITENE T,
7272 T =V xfE57) L WOBELDD, HiH
LERIHANTVS VTR VwDTT, K
(ERUH) A3Z 5 TF o IWAF cp D ¢l Teos D ¢
T h 3B TT,

AETHARLEZE S, H5w23EHREEX
77—V IRBUCEMTE 2 2RI NTE
D, BRI [f(—2) = f(x) THBEE] X, B
% F, 357V IREHRBTERIN, How
2B [f(—x) = —f(x) THHBE] 1Z7 -V
TIEHHETRINE Z e AL TVET,

H oW 5 BEBUIEBEE L TR OMTRI N F
To A4 7 —DRKDHIRE LRI FOE D
T,

0, ,—if
cosf = %, (4.58a)
it _ =it
inf = ——— 4.58b
sin 5 ( )

COREBMFS RO XS RIEEICT VT
RANEHINET,

flx) = i Fy, exp (i2wha™z) ,

h=—o00

(4.59a)
where
1 a/2
Fy, = / f(x) exp(—irha™z)dx.
a J_qa/2
(4.59b)

B723 B BO®EEL - - ~ - THIEH
RERSHAD — 5 ~ - ROTIT D
B72.4 B
K (@) [p.eg), R (E25) [p.e6) &L FICHEE
L&,

flz) = Z Fyrexp (—i2nh/a*z),
h!=—o0

(4.60a)

1 a/2
where Fj,, = / [f(z)
a Jr=—a/2

x exp (i27h'a*z) |dz.
(4.60b)

CHHD0ATE, 23 [m] DT 4 XY arvz
FroTtxbh, X (IBOH) OREDIEdzr b [m] D
TARY T aviEFoTwET, BRAIK, R
(EE0H) OFEDHIHZ 0 <z < a & T 55LHhd
HHIFZOTTH, RETE, BEEPI 77—V
REGHET, FEBD 7 — ) T IERBBR SN
LWV TRAL TWa ke, E#HipHE
5 <z <5 rLELL, ROBIETHRDH
z0<z<1t¥d, -5 <az<4 LT
WHRHHBELTT,

R (BEB0) C o' ZEENTHS L L, zm] DR
DYIZ2alm] £ F2ABBAAET T, ZDHE,
R (EED) ERO XS cEEMmz ohET,

fzh) = Z Fyexp (—i2nh'a*z'a) ,

h!/=—o00

1/2
where Fj, = /
x'==1/2

(4.61a)

[£(a")

x exp (i2rh'a*z'a) |da’.
(4.61b)

EHlan* =1%2FEBLTEZHLZILL

f(2') = Z Fyrexp (—i2nh/2') ,
h/=—oc0

(4.62a)

1/2
where Fj, = / [f(z")
x'=—1/2

x exp (i2rh'z’) |da’.
(4.62b)
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A (BEB08) A LDOHEDDRICH 5 —— DEHMBK
([ﬂ@,@ﬂﬂ)?ﬁ&(tofmi?

A (EB0B) TH Z¥mr Lt &, MHOME
2 alm]x f(z) 72D £34, KX (E6IH), (E620)
TN 2¥BRE Lt 2O OMED 1x f(z)
LD, L 0EPRREDTY, f(z), f(a)
DHALY F OHANIHT—BL TORITFIUER
hEEA

2RILD 7 — ATz, y 2w o RELD
HELTED,a, biZ[m|OT 4 XrTarik
TeBETWET, dbAAHAKINMERY b2 HE
2L Ta, yiZ[m| DT 4 AT ayifiktd
THRLEESE LN E T, X @) pm %
IRicHEEsL£7,

1/2 1/2
Fy =

=—1/2 7—1/2

—i27 (hz + ky)] dady

(4.63a)
1/2
:/ exp —i27ky)
y=

1/2
X / [Fhr, exp (—i27ha) | daz}dy.
r=-—1/2
(4.63b)

X exp [

E72.5 B kg9 3IEN G KRB IOV T

RENT 2 BEHZTLES DTT D,

z HICIREI T 2 I3 IC L > TIHATL ¥
5, eHHFELED, BERINICED X S k=
MTEZDTL x5
L7726 B

X (=258) & X (2=28) [p.
£,

Za ZLAMICEE L

1 a/2
Fp=—
a Jr=—a/2

f(x)exp (—i2mha*x) dz.

(4.64)

x exp [—i27(h — h)a*x]dz.  (4.65)

3 (@B3) 1t (E5) ZHMT 3 o cidEh

TVWE T, THDHHRICR > TWVWB DX, RDOK
TREINE 7 -V T,
fl@)= > Fuexp(i2nh'a*z).  (4.66)
h!=—o0
A (EB0) # X (EB2) 1ITRA L0, K (E53)

T3, W'=h-heBEVT-1/2<2<1/20D

HPITHT T 2RO LHITIRD T,
a/2
/ Fp,exp (i2rh" a*x) da (4.67)
r=—a/2

a/2
= / Fy, cos (2rh" a*z) dz
r=—a/2

a/2
+i/
r=—a/2
(4.68)

Lo @EBR) OFGB A A0 DL FELBITR
5z iz, R (z20), (2=20) [p.z3] 23k
250 CHEHATY, X (B22) peo

Fp, sin (27h" a*z) dx.

FORK (E23), (E3) [p.2a) DitikE S L TL
FEW, BiaX (@53 OfSIEh £ W DL

WiFEaizizh, h=n ot Z220 F,(= Fy)
o T MEE®RZ ) 0TF, ZoZerbR
(E5d) DR T, Fi(= Fy) ODEZFHETE S Z
LIZHDET,
B727 B exp( ) DFEDFFICDLT
A4 RITRELLOFEERBERILIWVT
L& 2%
728 @&
FRELELTHMDIRNDTT,
I (B351) [p.B1] X (B3H3) pB2 32 20K
TY Yty T, 2hokdod Tk L ET,

oo ) )
=2 > > Fw
h=—o00 k=—0o0 l=—0

x exp [i27 (hz + ky + 12)],

where

(4.69a)

1/2 1/2 1/2
Fhii =/ / / f(r)
z=—1/2Jy=-1/2 Jxz=-1/2

x exp [—i27 (hx + ky + 12)] dedydz.
(4.69D)
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—XJt, — KL,

=TT T, YIRS 7 — V) 2K

A (1598) [p.6Y] ¥R (T6E) [p.69) T, I =
—h, k' =~k ' = -1 LB ¥, R (E593) [p.BY|
¢ (EB90) [p.BY] Ol exp| ] DT HDFE
AVTNHFILL 5, X (E09E) [pBYI] 37—
Y oo, R (EBI6) & [pBY 77—V =ik
BomBERT T, 7—V fBloXe 2o
RO TiZ exp[] OFHDOFFZRFETRITN
7D FE Ao
E729 B FRFARI MILOBIFEEIICDOWT

a* ZAfEL T 2 Z L I AATRET L £ 55
FHNRD =D DI 5RO EH L WTT X,
7210 IEIK

2 RILD;

%, :ﬂﬁ@%no)a , b*, ¢
AERITH LER7Z2 WO T3 23, KE2 [p.Bl] 25
BLTLZEW, a, bt a*, b* ODAERERZ, a,
b, c & a*, b*, ¢* OMAEAMKIIN T [p.Ey],
A2 [p.BO] D@D TENWDTI 2, %%F'aﬁ@%
AAHENR 7 MIUET 4 XY a vH [m], W22
DG TFEARRT P ADT 4 XY a¥d m 1
EEESTED, HEMEMZEMTORY L
DRI TER VI L ICHER LT XN,

TSGR 21T o 725 & O = RIT DT
h = ha* + kb* + lc* 1%, WZERATEALIA
TVET, TSFHFCRVOTTY, HFETFLa
T=REDY T MV T TEDOMFERSL L
HTEET, 2D H#ERFTHHL L5 tHv
Er
E72.11 B FZEMICOWT

WZEE B HEANCHRTE EHA, 7—V X
FLOEBREERTBo Lo TWELEEASDTT
B, FERRCHRHD D 2 DTITH?
a72.12 [E%

WIZERNE TRARR 72220 © 328, 2 ZICHE
WHdEZTHOERA, ELELEZa Y
Va—&—0HITHEEL, EWrH212E, V7
FY 27 OFEBREE LET, FIZIET YR

MLUTEBIESD A— FOHFIFEELET
M, VI U7 BRITIUIAZ I3 TEEE
Ao TNEFLZETTY,

X MG A ST e RN T2 727 T v IR F

, b* IZOWTIERIET [p.28]
*RZOWTIERF

, BIRTWH 2R L~—F V5408, X
r’ﬁz'? CT(Computer Tomography) ZF¥L7=7 7
Vea—<v 7, Oy R7V—=  NT YT 4 —
VRS, WERNRN D B F TR B EO BT
AL, AV a2—R—2flo TEENELEHT
5ZRBIHLIENTH TS, 77 v IRFODI
RiCE, avEa—X—3FELHFELEBATL
oo FRAHETT7 -V TR LLDOTY,
LD TFEX) Z#T bz, ZOFRMOH
M2 ELIECTHRLVE o TnE T,
B7213 BE NFLILE—L, JORZ—LIZD
(AN

RIVLAR—L, ZOZAX—LE EXHKIZR
AT D
E72.14 BEI&E

IV DRGSR ZFEAR L 725 B & [p.O3]
AN (BIO) [p.u8] O#itgF M T L FER FICHE
%%/ % R (BD) [p.oE] KA T 3L

(nga+nyb +n.c) - (K1 —Kj)

= (nya+nyb +n.c)
- (ha® + kb* +Ic*) (4.70a)
= no. (4.70D)
FoX (Cm) REHENET, 7rAX—A4 (K

7218) 1X, nga-kb*, nga-lc* R ¥ T, R (E703)
TLOHE FOHOWEZ L 2 &, 725 &#
F1 DEOIBPIFERT DD LSRN
TWEd, NEIZITDEEAI (85022 [p.b2]
M), B DILDODTEA, 7uRXX—nLpElZ
b XSz a*, b, c* EEELTEBD, 72875
LR —2nhida-a*=1,b-b*=1,c-c*=112
25 EDICTERLTVWDH DT, (EmaE)=(E705)
DB DLE, T b OGS HEEIE
IR TE 2D T,

¥ 7o (£364) = (2366) [p.2Y9] &, X (E2368)
[p.29] 2% nza + nyb (ng, n, FEEDOEL) O
Wi U TEIED S RN Eh 6, K (E236)
[p-2d] 73, a, b, c ZfHL T2 MK TH S
ZeERLTOVET, 2005 EBFRMETT,




4.7 EH e EE

41

E7215 8 7 — Y TREBBOEBRICOVT
X (E8) [p.e3] WE LR WIE L F,) 23 TTL
ZOEBRETL I ? IEREFAT LR THM
DILD KSR LIzDTITH,
A72.16 E%
cos (i2rha*x) & sin (i2wha*z) ORELT, h =
0DE ZDfEIX cos(0) =1, sin(0) =0 TI,
cos (0) IZEBZ»T 5 L ZDOEBDOBEEL 2D
F 32, sin (0) WEHZ2 T THERIZLY2ZD
FHA, EROED 7 — ) TREUPIDOHICH 5 D

X ZD7HTT,
E72.17 B F, & F_;, OBRICOWVWT

KR (E28) [poE 52 (@29) [p.od] HhE
FHEINZ2DTL x50 7? b 5 —EHHEZ BBV
L72WT 9,
E72.18 [E%

X (@) [po6) U TFICEEL T,

a/2
Fy, = E f(x)exp (—i2mha*x) dz.
a z=—a/2
(4.71)
XoHXFX @) o h &2 —h KEBEEHEZ LR

‘f“j—c

1
F_,= / f(x)exp (i27ha™z) dx.
a Jy=—qa/2
(4.72)

L 3EHTHD, flr) bFLERTHL L
T#Em L TWET, X (o) X (I-@) T
exp () DHEDOFFEPHHZL TV BT,
XD [p.0] ¥ = (I2) [p2] 2B S, A
47 —DRAEZF N LT ZZ W, exp(+ih)
& exp(—if) & 0 23 Vuiﬁﬂﬁf“%of% H\WZ
BEHZTT, Thbbrd -2 <z<-2 D
COETH-TH, K () tt( )oﬁ* )
DOHEIRA 0 DFF525HE U 7= E 3R HAR D BIfR
WZHY, HvRFH (EREFE) ETEREE
HLE LT ERMTY, 2ho X BoRED %

7= HWICHEB LR OBERICH D,
F_;, =Fy. (4.73)

Lo (273) DBFRAK D LoD T,

a72.19 B 7—
HOFFICOWVWT

WEICHEIL B Ly o TWDT, B
T2OBBITHALVOTTA, X (210) [p.23]
¥ (E1D) [pE3) ¥ ZATh %
LBERETAFABOLDTL EID?
L7220 [E%

X (Em) ZLUNICEBLET,

) TREBE C EZLRBOHF

—o0o~ —11Z

1 o0
f(z) = 7F00 + Z F,, cos (2mha*x)
h=1

+ ZF sin (2mha*x) . (4.74)

77 () 2 FICEIBLE T,

1

flx) = 5 —Fe, + Z F,, cos (2mha™x)

h=—00

+ Z F, sin (2rha*x) .
h=—o00
N (@A) X (E3E) 3L R TRIFAERD
FHA, X (@A) OF Y A—>avTh=10D
HET 22 RDE I8 %5,

(4.75)

F,, cos (2ma*x) + F, sin (2ma*z)  (4.76)

—%, R (E@E) O A—>a>¥Th=-10
HEZ TR ERD XS 3,

F. , cos(—2ma*x) + Fs_, sin (—2ma*z)
(4.77)

R (Cm) X () O 1HE S L d %
L cos( ) BHHDFENZEZD> THHEIED L
BNDT, Fo, =F. , TY, —J7, H2HED
Lz Higs 2 & sin( ) 3B ofF55310b % LfH

DR ENHNCIR B DT, Fs, = —F, o LD
&, ®TDF,, & F;, (w00 <h <0)IiZ2NWT
XD SLDODT
FC_h — FCh7 (4-78&)
F, , =—F,. (4.78Db)
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—XJt, — KL,

=TT T, YIRS 7 — V) 2K

BE7221 B =R 7= IHFBUCDOWVWT
SEZRTCICHER L7=2H L DFFIcEL D0V TW»
TERATLE, OB RTHLIRAZWD

TI2, dLELA LTI REIOFTETD 5> —F
HLLHHHLTWEEEWT T,
E72.22 BE%

—XIED 7 — V) TRENTONWTIEA Y X —F

FEZHLSABHLIRINTVET, 20D
FEAEDHDZNVIEETH, 7—V ZRUREE IE
WRBEEN LD, EERERDO 7 -V ik
BEEHLTOET, 2 %00, = RITADHLRE
75, BEEIEAP DT LB EREL,

— U TRIEREE IELRE D HFEIRIIE 7R < 72
DET, —XLO 7 —V ZHFHOKRT T—X0T
WHE T EERLT, ZH%E 200, =KILAL
JEBR S 2 Fii & CTHHAZED T T,

X fpAE G RRNT, X AR CT, BT WET (B
O&ME) ke, 7—V T, 7-—V Ly
EBIISHE N TV Bl DR Z RD 3 6, 3
FrEDTOELVEES>TVET,

JEIHBE D 7 — ) 2ffigho v Z AT, [EH a,
b, ¢ ZFRO=TTD AL f (r) (r IZALEN
7)) ERDOES BEERR o TwET, K
(E2R) [p.BI] %2, DLNICHEL £7,

f(r+nza+n,b+n.c)= f(r). (4.79)

ZIT, ng, ny, n, MEEOEKTY, K (22M)
3 f(r) w5 BRI, BRI D & 5 A
W2 b a, b, ¢ &HAM L 3 2 iR
HEFHE->TVD, LW EFOEFETT,

f(r) EWVS BB r + nga+ nyb + nye (ng,
Ny, N, MEEOEE) CRILHEZF>TW\Wd, &
WH ZeEFEABLTVWEDAT, (62 DEMS
FEHI 2> TEE L TWE DI TIRRND T,

COhrFEmLEIOIELTWRZLIX, BZS
 Z 0B, a/h, b/k, ¢/l (h, k, 1 1388) ©
JEZ b OB BOMTREINDIZAI D, D
EfrLTEEELEI, VWO IETT,
BE72.23 B foad(z)s feven(z) EIF

fodd(x), feven(x) ZMDEZIEL TNEZDT
Lxon?

E72.24 EI%

even number & & MEHU odd number & 13 &
B WO EKTT, even function ¥ 1% T{#HE
# odd function &1 TarREEL & W5 EK T,

§ZEZ:’ZI [p. ] a;/\O)uEﬂ_”EL/(?kET%Li?
ERED —0 < z < co DIEE DK
g(z) WXL T Geven(r)=[g(z) + g(—2)]/2 &
Joad(®)=[g(z) — g(—2)]/2 DFFETE LY, z =
—x0 ZZNBHIWRAT S, RORDVELNZE
ERS
geven(_rIO) — g(—$0)2+ g(.%'o)
_ g(xo) + g(—0)
2
= Geven(Z0), (4.80a)
Jodd(—x0) = g(—xo)z— 9(xo)
_ 9(z0) — g(=o)
2
= —godd(xo). (480b)

R ([ERME) 725 geven(z) FEEKTH D, K
(EROB) 7> 5 goda(w) FFEETH 2 Z 2 B9 H
DEd, MELRELAEDED L g(z) ITRZDT,
RO, MK Ao TtREINS
ZeAbrbET., Thbb, FEOMIK g(z)
EABBEEL goven () & AR goaa(z) WCHFRT X,
9(%) = Geven(T) + goaa(x) TH 2, L7zpioTH
Wl o OEEOBE f(x) &, 7—V RGN
7 — ) IR OFITRD X S 1IcRINE T,

f( ):feven( )+fodd( )

FCO + ZF cos (2rha™x)

(4.81)

+ Z F, sin (2mha™x) .
h=1

(4.82)

FovrRX—vaviz, 30, OHIFETHEZ L 5
TWETH, S0 OHFTOMICE R
L5IENTEET, ZOKE,

cos(2mha*x),

cos(—2mha*z) =

sin(—2mha*x) = —sin(2rha*z)
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ZERT 5N (EX2) LRI T3, 2ZTa*=1/aTF, D%
ap > %
f(z) = Fco + Z F,., cos (2mha*x) fla) = b} + ZCOS (2mha”x)
h=—o00 h=1
—1 oo ) i}
+ Z F;, sin (2mha*x) . (4.83) + h; sin (2mha”z) . (4.85)

h=—oc0

7 — ) ZHE (1382), K (E33) onThofE
THRINF T2,

F. , =F,, (4.84a)
F, ,=-F (4.84D)

h Sh*

ZORRIZ, §E2R [p.2d] B KU §2T10 [p.Bd]
DFLINTHEET Lz,
a72.25 B exp DTGV HEEEOICH I DD
AF74 FD 16 R=TRDTI D sin & cos DIFH
FLTOWRREDIETD>7=DTITD, exp Mk
BD 21TDIDIRHD FH A, exp(i2rh) —1 =0
exp (i27h) — 1 = 0 TRIINEFZEDLR VDT
2th =0 L22®HH ZIR2VDTETHRhA07ZDT
TIEF->oTLEVE T,
E72.26 [BF
Gam o HELS L b BEER @ﬂﬁf
exp (127Th) =17%DTY, exp(ip) D )
DIED, CALAKREL 5D, N& < 72%)75!
T, AV RAVH (BELVFE) O Lz 2r AT
bbb, 360° FAATS 5 5ME2DTT, KD

T, exp (i) DIFfA ¢ 75, ---, —1080°, —720°,
—360°, 0°, 360°, 720°, 1080°, ---,

REZ7 A0 —F 272 TRL, KT [pOo o
FHFHOK Z B WH LT, exp (ip) 23, ¢ Off

DEIZ LT3 o T 2 22T 28R LT
ATLTEN,
a72.27 B 7—) IR IIEH

fifR 77—V TR 3B L bbb FEA
TL7, HEN, B2 (?) roks k%
LTWBDTL & 9D
a72.28 [E%

—XIC TS % L JEH a DT o BB
JEEA a/h DRILBIEL F., cos (2mha*x) & IETXEE
B F;, sin(2nha*z) OMTRIN D WS T

7=V THEDNZNOMERIEHIZTE R o
72&DTT, 7272, ZhziDTikimd 5 & A
BB oFRIZIER Il Ic kD £3, ZhrkES]
(), SRAMCHETE 22574 REXRBO#EHEZ
TIKHEBEL IS EEVWET,

JHA o %R KIC U722 MBR 2 7 — VU =& T
T 29T 2HOWBHHEHNT7 -V ZEHTE
X251k ET, DFEb—XIL, 2 KT, =K
TEDH SW BB LT 7 — ) T BRI ER
TE2DTY,

FEIESHBE A, 5TEE (v Pa—%—)
EHES N TELZDT, 7V T EHEFE
ETITO 2N TEET, ftEKRTIOIRZ 2
ERBUT AR OB 2 DT, EFICE 7 -
IEME o Th, AR»OMBINCETEEZITV
£79,

7=V IRBOFRBoZed 71 L
B rEXZehnHhEd, HlZIX TX HREE
MRNETFEED 7 — ) ZEH G WO BV
ZL7=bLET,

77—V TR, 7 -V B, BEEOFT
ot bHHLVWETOLNEINH TS, Hk 10 M

DHEROFTHRTE, POELVWERELLND
X2 2DHNEETT, Hiko THWTETK
72EW,
a72.29 B 7—) IEBOEKIZEH,

7 — U TR TEITR T 2 EKRIEMTL x
I 77—V IMFEUTE, FRIREKRDSH 2 v
S5ZETL & ID%
a72.30 [E%

BFEROBHETRLTWVWSE Z RO TI D,
Ef (REHOBR) PRI BVWEETH 7—1) T
TG 5 RAZ 3, LW — ZnWEEHNIC I
Z0WDTY, 7—VIFH P, 0% 171
TG rwokh LET,
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— T, I, SIOCOME T, FIHIBS Y 7 — U T

m72.31 B 2 k5T, =RITT sin ¥ cos FHR
woh

7 — V) ik e 2 Kot, =XOTITHRRT 5 BRI
i sin & cos EfEDRVEBo L2 > TWVWELL
B3, 2 RIC=RIT TIE AR & IEZARENT 7
BZEMTERVEND ZERDTTh,
B7232 E&

ZH5TIEHDFEA, 2 KL, =RILDT —
ATH 77—V ZRZLEE EEHRBOT 71T 5 2
EMTEET, L2LESITHE, ETOdR
ML ADPHTE £ T, EREKTOHLEI,
FEEEAI Z i o T exp (i) exp (i8) exp (iy) =
expli(a+ B+~ effiBiCidbTErL 2%
(cosa +sina) (cos S+ sin 3) (cosy + sinvy) @
NI EZ THMoER 2o Tiddd s 2k
FEARAIREETIEHD D FHA, T T, a=_2ra*x,
f =2rb*y, v =2nc*y TF, LrLIZARME
D7 SR RKIENTRETL x5, 2oV
L WO EMERIEAIZ O T TE S £ 5
ZBoTLES, I, A4 7—DRADEL
ETAHARDTY,

—RILD 7 — ) LB THEBBERR O EF]

SEBEMELIZS, 2 KT, =ZRITNDHLIR

&, FEBGERIDEZ 2 HRBERT M S O

DEMIT, DI bIEMRRUHE, IE

BRBUCR S Z 23RV TL &9, 20D

e Ty, HERE A A T —DRADEF

XEHfREL7=5, cos, sin &l a3 v F

71 LEL &S,

E7233 8 T X—23>) OEKEED

X#R CT FREOBMHADIE > X —>arv) &
WIOBEE I FHoTWHo L2 WELERZD
P RA=a 3Tl s, ARTALDT
TH, X< bhrohkhroOTEMLE T,
7234 A%

P> X — a3 ¥ (summation) 1 TF1 TR LHE
EVWHEKTT, Y (¥7~) DiEEMES DT
T, VIEEECA I T 20 TRIERZ
TRV,

H7 ZADFHRERDO LYY — FiZ 1 ~ 100 DF]

% 5050 ZZ e BERHICEI R L7 8 WS DB D 5,
o A—vavidBeiioTtEL L 10 =
101 x 50 = 5050 ¥ &b 75,
E7235 B EELGXZRL T TV

7 — 1) TRBUC OV T DO 8 & [p.2d] TH 2,
ARLD D ENDPEBELRAZDO L bD
FHA, FICHERASLPHE LTWwaRAZE Y
77y 7, b LIIEHAREHI DX SICLTWY
72720 % R LT WT T,
7236 [

ZFDEIWTLELR
E7237 B F, cl3fATIh

F 7R (I12) [p.B3] TEL L F), IZDOWTT
T, THREDIS BRMEZRTLFLRDTL &
S0 F., RO Fs, 1, BOOHTIX h LR
L7z cos & sin OHRIE, & W5 @RZDTT D,
ZNOZRLEAEDLELILICEHSTTES F &
WS EBUTOWT ZHIRFEVW 2 WT T,
7238 BE%E

F., BXUQF,, OMEICEL TEMEWD D
FHA. f(z) DEBCTHEHE, F.,, & Fs, d
FHTT, LHL Fy i3 (BT2) [pes] o k51
Fp, =F,, —iF;,, LERINTEBHEBKTT,
7 — ) TREFE EERE»H A X — ML
L7y, A4 7 —DRA %o THBRFRICE
XEZH5LLTVWADTT, 2L TZHITED,
7 — V) THEBIIIEE MR I E F Rz o g
T ZIHAAT—DRKDFNE ZAHTT,
a7239 B f(za+yb) IZDWVWT

f(z) = f(za+yb) & T 2KLIELMD TH
DTITH, ZHldar+by =0 tFATBETHS L
RLTIVDOTLES2?
7240 [E%

ZAUCBE L TIEEVWE T, 2 Koo At
o ZATHTERR (B39) pR o2t
ERVWE I, ZhENCHBLETS,

fl(x +nz)a+ (y+ny)b] = f(za+ yb).
(4.86)
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ROZEHEEBETICTEIIEL LR LI
mh x93,

fl(z +nz)a+ (y+ny)b] (4.87a)
= f(za+ yb +nza+nyb) (4.87b)
= f(za+yb). (4.87¢)

f(za+yb) % f(r) EELL 2 ITT 2L
f(r+nza+nyb)=f(r) 2T, ng & ny i
FEOEEK T, KX (BXD) X, 2 Koo
BE o TWARMHEIE, ZOWEHTT L, 20w
JOKTT, =KL THFRKTT, at b
DEFUED 1 THEEZTECTSH f(r) DEIZF
CTT &, W52 TY,

E72.41 &R exp (—i2nt/T) ##IFBHZ LIZD
nwt

RTHALZDTTN 7 — 1) ZEHT 2RIC
exp (—i2nt/T) ZHF 2 A0 DH 57D TT
DT AIEFERDFRIZTTEZTVEDTL &
9 7
E72.42 @E%

EEZ T TR RIS FLEETT,

t DFLER T O 5 EBKMERT Z L2200
TBZ 5L, exp(—i2nt/T) ZHF 3 Z & TR
Bz L TC03072 e BngEd,

BREEFTRO 7 — V) TS f(t) ® f(x) B
FBTHZIeHENTT, 2L 77—V ol
DFEREBFRBUC LI AP ERCEIE B AT
DFERDBIITR D DT, FEROBEMEEREE
RD 7 =Y TRBUCREFAL TS F_), = F O
"3 5D T, WEDELFIEERCRD 3,

Fy, OOiHf (RfA)e i, FIGEERERD
HHET, ) = |Fplexp(io) £ 358 Fyp =
|Fp|exp(—i¢) &b &5, F), DEL F_, O
ZRLEDEDIERDESWZRD X,

| F},| exp(igpn ) exp (i2mha™)

+|Fr| exp(—ipy) exp (—i2wha™) (4.88a)
= 2|F},| cos (2mha*x + ¢p) (4.88Db)

= 2|Fy|[ cos (¢n) cos (2mha*z)
— sin (¢p) sin (2mha*z)].  (4.88c)

LOFETHTL % cos DBEENE ¢ =0 THN
BT DY, —ICIE ¢ £ 072D T, HEEEK
PO ¢ FF AL TWBDTT, |Fy| 712
TR THAHEA ¢ DRBRoTVWEET7—Y T
Wz R L ZORBIERESDDITR
DE¥ET, £/, R (E220) 2053 (ERRD) NDETY
W =ZABRBOIMEEEEZH W TW2 D TI,
W CAED h Z+5D cos (2rha*x) & sin (2rha*x)
DIRMELLIE cos (¢p,):—sin (¢pp,) TH 5 Z & D353
DEJ,
B72.43 B TS OEEAD too THBZLICD
(AN

7=V IZMDIED =T 5 B REER IR
00 TITIDLDBRIEZIZL-L DI RVWEZA
BHDFT, FLLHALTWRELEZITTEAD,
E72.44 @)%

—XILD 7 — V) TRENE—MRITRD &k 51X
nNE9,

f(z) = Z Fy, exp (i2mhx) .

h=—oc0

(4.89)

BEICIE oo DY A—2arkbb3ILIET
ERVOTHRRHFATZHLT f(z) kD F
T, BIZIEX B3 (a) [p.B2] X 22 (a) [p.B3]
DR RD T2 NDIF TS, ME3 (h), MEa
(h) O XS WCHERLEFHTITBY > TH, TTOM
Boem N RD 2 Z e AT EF T, REICEE
O R E T 2350 b AR HEHIP Tt A 24T
BYIDET, oo DY X =2 a5 DX
W22 DTT,

7245 B X REREERITICT — U TR
ZHVWS DOV T

X it & 7 — VU 22O BEMEICOWT T
Fo FAE X HRD Z & B RDIIEEDIRFETY)
DT THB7DVENEZDOREEN DD RN
KT, 7V SXRWOMMTHEAZIH
5HDTITN X HMOPEHDDIMHESDTT
Do TME HIKOURME - FEIBIEFN % 7= DI2fE S
DTL & ID06 MPVEZATIHRHZI TNV
FHUXD D BTN TT,
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—RIT, — KT, ZXTTOME T, YR 7 — U 2K

E72.46 B

X A S S AT T IS RN O E T EE o(r)
Z [Eb Uz e LTl f->TwES, filx
XD Z Db DTHIUR

D =Dexpli2n(vt —K-r]. (4.90)

BREERLET, HZE 225D 5 0IFEEH
2T 51, oo Loz, Rk 24
BIHY BN P K2 IEHEEZR > TV
T RIC X 2 IREIEHZ AL TRRTH L
bHDFT, vIF—MICIREE T Ha(~ VYY) T
RRTHIeDHD ETVEARNLREAIL [s71]
T3, v ORD D ITHEEE w(= 2mv) Tidid
T2HELHDET, KEOHAIL [s] 2D T,
EOREINS ¥ \EAIICHRD £5, K IXEK
ARZ FVTHANE [m™1] MENRZ b LA
[m] T, ZhsOfEE, PP £,
M) 2id, RS X 2IREZES R #il L7
Whidd2 b DI HFELTLZZ WV, BETFEED
B p(r) bFRIL LK THORD LS IT7—-V) =
WEERTE 5,

p(r) = Z Z Z Fhriexp [i2m (he + ky + 12)] .
hoko

(4.91)

DLRRZLVWOTTR, M ERTEM-
TR LTOXHoMHEZa Y o —LT 52
YbHHET, HlRIE X BBHET Fo ity
7 RED X BT 3 2 D JEHT R D 7 % A
LT, X#RORECIREZ 2> ba—3 5658
FT3, BREED X % fERE PR G I & H
THIEHTEXT,

E72.47 B 77—V IH/B T S—BRAICO
(Ake

X @10 pe3] 756, 7—V ZfE L VS DIF
f(x) ZIABPLTRLEEDBDEWVWS ZETL XD
e Elz, otz 74 7 —EMIZEITWY
2 Bo7DTETR, 747 —EHIZ7 -1
BO—OLO5KRbDIRDTLEI D, 7—V T
W e 7=V OB K TFH o TR
D7 —V T 13X 10 [p.E3] oAAERL,

7=V LR f(z) ZELTHELTV W
5Z2TL & DD
A72.48 [E%

2020/6/15 O 6 B OFHFE T, 7—V K
DIRE <7 v —1 Y ERDICRIZOWTOHYHE
AEEITo7-0T, BilzEVWzord
Ao TA 77— (v -V VEH) £ 77—V
BT L DB DTT,

TAZ—EH (x72u—1Y YERM) ITO2W\WT
3B E [p.al] o (B2) [piE) i L K
212, FERREM I PIRER D 5 W % & & W 2 BIEH
S pana™ TRIND L LbDT, 2020/6/15
D 6 M OFHEFR T, FHBERD FFI5Tldi
Mmole, EWOEEELE L.

7 — V) THRENI A o D B &0 2 BB
JEHA a/h O =M OMTREINZ LD
T,

E72.49 &R exp (i27h) = 1 OFEICOWVT

AF7A4ARD 16 R=IBDTITH sin & cos B
I LTOIRREZDIETNoTDTTH, exp B
BED 21TH30RHD £¥ Ao

exp (i2wh) — 1 = 0. (4.92)

TRINUIEDLRVDTi2rh =0 L2Hbh 2R
WOTFHNh£0BDTTIEES>TLEVET,
T72.50 E%

HmroELY h DEEOEH T
exp (i2rh) = 1 2D TTF, exp(ip) DEIX, ¢
DED, CALTAKREZLRE0, N KD
T, AU RVH (EEEFE) O B2 2 FAT
bbb, 360° HATS 2 5H2DTT, BRD
T, exp (ip) DIRA ¢ A3, ---, —1080°, —720°,
—360°, 0°, 360°, 720°, 1080°, ---,

KXz 7 +m—9 2720 Cx%<, KNI [p.0O 0¥
FHEFHORKZEWH LT, exp (i¢) 23, ¢ OfE
DEIZ LT 5T B 22T 2 B LT
ATLIZEN,

E7251 B 717 —BRAL 77— IH/RBUD
Ak e

K (E10) [p.23] 226, 7=V I WS DI

fl@) BEBLTRLEBDEVWS ZETLESD
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e ERELOMERBRL T4 7 —EEIETWS
EBoFDTTH, 747 —EMIZ7 —V T
D—FEDIIRDDIEDTL & I 7—V T
B 7=V B OENB XL T2 TWRND
7 — ) ok e 3R (1) [p.e3] ofAETEL,
7 —V I f(z) ZELTEHREL TV W
S5Z&TL & D%

E7252 [E&

f(z) ZaaENCkRD IS5 LTVWBEDIE, £
K ZO#DTT,

2020/6/15 O 6 M OHEFE T, 7— 1 K
DINHE 71— VEHDINHIZDOWT DA
FEEITo7-0T, RILZHVWZO1DHNEHE
boo TAT—EBB (20 —Y VER) t7—V
ZHBII LBl B DTT,

~7u—V YVERMI, FEE[pE] THA4 77—
DRRZE T2 HNZ T I > TR T,

7=V ZfRED, REDEBRTTD, FA#a
O JE RS E 2 EROH, A o o =M%,
a/2 D=, M a/3 O=MBE, A a/4
DA, - A a/co D=AEBOMTE
ZF5LLTWVW33HDTY,

B0 ®EDOX I3 [p.B2) K B [p.B3] 1T,
DR ZGRZHEFA T B Y- 7235812, $THY)
Do LERME N/2 #KELFTHUET 21ZETOM
BIEDOWTWLBRFEZRLTVWE S, EFEay
Ya—&—%foTHHMROMBE L WS DITKD
5ZLI3TEY, LI TEZITBY > TTO
BIEL f(z) ZEBINICk®D 2 Zick b £5,

PIEEHRIC X, BAEK f(x) ZEEBINIT X<
Th, f(x) OMZEREG F, ZKREZMED h FTH
HTEZ220WS D2 L2HLDTT,

T7253 B 7—VIZBLSI TS RAEHRICD
(Ake

RELDVLBNE TN, 7-V BB I
THENZ I DZNWT T AEHX, ITH
7=V IEBEEPHLZDOTL & 52, RITHK
D% L7,

E7254 E%E

77— B OWTIE, FAMEREDHERT

BolZ d i, M¥TmRL % LL, HF

HL LTHWEDIX, -1X5 Web LEOFHET
L7

T T I ABHFICOVTIEHERTE > DT
2, B A0EDHDOZ LT, TobhEhTL
FWE L7z

7=V I 5 T T RS Wy TR R
CDOWREMIEZeDZeTTH, LXK ITHEMT
200, SOMFEIS DD EEA, D55
FARTBEZET,

E72.55 B FILZBEMICOWT

SROFETOEMEIALINTLEI 2D
LNFHADRICRE ZERD > 7D THMW
LET, KFHTHED EHICT7—V L%
EZBBRCTNVEABERENHALTEZS VI B
DWHYH, 2o 7 =)L W7 —) 2k
PUCOWTEHEZT-> TWAIHHELIH D T L7,
L2L, 202200 FMENS £ 20D TV
VR D TRV 2= 720 e BnE Lz,
E72.56 E&

FNAREBET 4+ 7 v 7 OF A XEBE b XiE
L, BT OMEUCEB L 1933 12 —~ L)
B ERZE LR T4 5 v 7 (1902/8/8-
1984/10/20) 12 & o THA S - #& R 72 B £
T,

ERBOD 2 AT IHEEROMEEZRD 77—V
T (RSO E o % —co <a< oo & L
TeMifR) §5 & —o0o < h < oo OHEIPFATER 1)
LR BZBBTT, kB, 7V BT
FhI3BHTHY, BEREIREIEE 2D T3,
7— ) ZEMOMHRTIE hIZFER D, TAX
B R 7 — ) &Lz T1) OEHRED too D
FEUTR D ET,

A, X REENS O BB EIC 7L X B O
REMHEEZTOETN, X, Howd A4t
Ao XRERETEZZeTHY, ARA
AEEZROEEREO X HEH L IIMPDICEL S
FHEMESE O E T (KM ED [p.Ba] ZR).
BE72.57 BRI cossin ODFEAICDOWVWT

R (I23) [p.2B] OEERBIEAD 7 — 1V ZHRE
DFEDIEIZOWT, sin & cos D E D
2T THBHIFEINOREZDTL xS, A
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—XJt, — KL,

=TT T, YIRS 7 — V) 2K

OFTIF#AZRON (B2) [p.22) 1I2H 3 & 51
HZ h/a B BoTWEDT, AIFNRI LD
LNFERAN, TEREITZEFEVTT,
L7258 [E%
FH0E, XII|p.
HBLFET,

ZOMNZE, FE1oMMIWTHD E T, [
Z1ET3EER, 2rr TEZHNETH, VWE,
r=17%0D7T, ZOM%Z 360°, §4&bb 1T
YREXII2r ik 9,

fafsk [EE) Tld7< [rad) TRITLE, 20
FE1OHDOEAERTRIRED VDD 7,

m 2B L %5 6M Fei

cos(0°) = cos(0[rad]) = (4.93a)
cos(90°) = cos(g[rad]) 0, (4.93b)
cos(180°) = cos(w[rad]) = —1, (4.93¢)
c0s(270°) = (Aéz[rad}) 0.  (4.93d)

— MR R FED 7R VER D [rad] DFEI13ENE

L%,

7=V 2R RD LS L LTV DN
WX h/a TWE%< a/h T, 2% b, EkES
FHAYTT, AIEEEBOMERDT, [m] O
Mo TVRREND D 3, [s](F) DHAL
ZROZDHDET, lJa=a* LERLTE
DEAE m~] BwLiE 7Y T3, R (Eza)
[p.22] 2\ LI (E20) [p.e2] 12z =0 ZfLA
2% cos DFHDEIZYR, 2 =a BIRATS
¥ cos DHFEDEIX 27h T360° x h &7 b, X
1 [p.0] DD L% exp(i2rha*z) DfEI%, <3
B hE, FEET 5222/ E T, cos & sin
DIES h [\, RENITSHZLITHRD £T,

B =B RS 5 & 21d, FE2UM & ¥z
TokD KD DRR I LWERE T I2HEDND
ZDTY,

a3 [m| DB ZHR > ZBIETH D, o* 1
[m~Y] OHN &R 5 72ETT, cos, sin, exp D
HEAIENTH S L IR L TERTAD Y
ISWVO B 2R o B P ZEF v 7 LTATLE
20,

A72.59 &R F,, ICi o< DIFHETITH

EmtoX X (O8) » oK (EI8) [p.Bo|
WKEEMZ GG, F, i oEHERbR2D
FHA, ZZETOEHZHBILZDTTH,
ZIZITHEHWTLZ 720 THZEZBEWNLZW
T,
r72.60 E%

R (@EI8) oFT $(1/2) 2° +(1/2) KRAT
LEoLDRZERVES, i% ) OFIKANT
HEUDFE L
B72.61 B 7—
HBDTIH

7=V e THoFDIZIEIT RTORM
B ERE N OREHEO BRI TR Lz & (77—
Ulﬂﬁ@%)®%ﬁjZm5%ﬁfﬁ%ﬁmf

) TH{RBERTSTHRVEHN

LoD EIODELVWES, 7—V K
K%%T%&m;vt%ﬁ@%é@fb;i#o
CHIRIEET2NT T,

7262 [E%

T—=VIHRT7 =) IR DT A T 7 HK LT
e, NFrAYeTolEy F=AB%KoMT
RIND, LIHRLTUROKAROKEFTED
IR X ITE -2 L 5T,

7=V THEICERTE RV L D RERIED
ZHHNT, RO HNT, FAZH oD F
‘A, LL, 7—VZDEIDNELP-/Z L
&, PHEERRORESRE RAUIHS 2 TL x5, B
BEEFELEL &I,
17263 B fIiEXZ MLICDOWVWT

7 — 1) TR D 2 TIT K C=RIT DA Y
T&E7z [ha + ky(2 Xo)], [ha + ky + 12(3 KoL)
WZOWTROTTA, TS kUOkHor
BHB—RERTMERTZ P WS RERTE-T
WBHDTL & 2 D%

E72.64 E%
r=za+ybRWVWLIEr=za+yb+z2c T, %
NeEN 2 XLE X F=RITOMEXRT PLTT,
h = ha* + kb* W LIE h = ha* + kb* + Ic*
&, 2 XEBLP=RITCOFHETF X7 PLTT,
h-r=he+kyZWULIE=hx+ky+lz T, &
HMORIIED ET, hk & z,y, 2 DRETIX
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HHEEA
E72.65 B 7—') IH/RBOFRBDORHAICD
Wt

7 — ) TR DOFREERD B & ZIZONWTRD
TID, REERPEZTHDTL & 5h. HF7OH
TIMEDTRIEZRDTNG, WS &5 B
WRoOTWEDTTH, K< bhrhEEA, HX
THHI} 2 LW T,

BE72.66 E%&

RN (E28), R (E28) [p.22] & Z DOikoid
EHATATLKEZEI WV, 1 AT ETT 2L,
h—h =00t &AL, REILT (0FEh 7
AR5l = A FRIZHR -7 LT)HATL
FI5DTT, HRBHEDTIEIRL, exp| | DIREN
EHIMF WA THR2 A0 T3] TF.
E72.67 B 7— U IRBOFRKERDZED
BoEEICDOWT

F727 =) BBOFHBEICOWTOERMTY,
—RILD & FIIMPEHED —a/2 ~ a/2 T, T
TV EAD a 725 6 2 OHIH TE T HIGT
X5 METELDOTTY, =L, =KL T
—1/2 ~ 1/2 12> TWAHBEDBHLR2D $HA,
ZHRENOBNTH S B [JAH /2] 1272 570
WEATL & 9D
7268 BI&

Y55 THRMARER DT, —KILTIE,
r WICHM 2R TR L T s Dic LT, =
RIt, =XILTIE, a, bW lLida, b, cITH
fMEREE T, y2Wwlide, v, 2z ZHEHME
Licididz LTwES, =L, XL, =Xt
T, WIS ESHEME 1 EETT,

E72.69 B 7— VU IRBIHESOHTITH

7 — U TEHUINER A C e AR TRT
T, BEREEEERI LD, MOEST %
LRI LD T 37-0DHEE, vk
BEWRWTL & 972,

L7270 [E%

=ABIBATER BB L D N 2 2, A A
7 —DREDMD THRN DT, HEVRWE R

WET, WHES "R 7 — ) TREICEDOWTER L
7z, AEFEHD FEA. LA LMED,
7=V B HNTITS 22 bR T ik5Z
i, Fo@EbirEvnES, 7V hn7—Y
IRBOFEEF - DX, BREBIZOWTHEH
DEETLR: MADBRHRIT oD A
£9,

B72.7]1 B R ITIEBUIT—VIEHBRTE
BULDTIE

(7 — VT E\TERVEBIED 2D W
SHEMEHLE LD, —EDEMTE->TL %
AR THRNT 2277 73REATERLDOTIE
BWh, LEROTIN, ZOFTEEH->TW»
5TL & 27%

E72.72 [E&

fEP B Z X, o™ (n > 2) B, FEELTL
FV, 7V IR TEXZS51THH EH
Ao 7=V I NEr ALY OB Z=AEKD
WECETE S, LFRLEEE, 2"(n > 2)
RERRNT 27012, 25V 50WHAELED
HHHNEE A,

L2L, 2™ O D—E %Y1 h - TJE AR
BrelEs i3 cEEd, 2hdy—V ofiguc
BT NTERIET T, 7—V Ly
WS HDH T — ) O I & R KICHEER L
72D ERINTVWE I EEEBTHL 2"
D7 —) TEWBIFET 2T T,

HEETIE, ~7u—V YEM (74 7—EH)
S R E M OMERFTE, KB [p.m), X B2
[p.7], X B3 [p.R] ® X5 CHRRHEHTITS
YoT, EHE T~ e —) VEBTZ2L
WO E L E T,

HERRAEL, oo DEFRBME VS DI, T
T2 ey o k5T sy, chz
ZIIAND Z Lo TAHA 7 —DRRDFEAT
X EEZDE, 2" D7 —) IEWH F=,
too DERIBICFET 2 ETLEVRET,

BAOMFICZ ZETHEAD TS, dideH
HFDEIICHR-TLB2DEKLET,
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The next page is the begininng of Chapter B
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EHE

R KMILDEE

51 R MILDEE

511 NI MILOWIHEDER LFE

B0 I, 3 RICHEMTD 2 DDORZ bLA B ARLTH 5, e ey, €, &, ZOHIEFR
ERTELXENNZ MV TH B, 320X FALD Rl (e, +e,+e, DF) 26 R T, HFOHE,
ANZELHE, PO L 51ERY P A ORmMARFEIED O ¥ 2I2HFR, Thodior 2R3 EFRER
%, HAIRZ PVITIZEMSZL, EE 1 ORZ ML TH B, A ¥ BOEX (HrHE) |A| & |B| &3

FHOEHED, RD XS ITRKRSN D,
|A| = /A2 + A2 + A2, (5.1a)

B| = /B2 + B2 + B2, (5.1b)

Ay, Ay, A, BEU By, By, B, 13, X7 M LD ey, ey, €, FADHATTH S, KBEDE, e,-ey e, E
RIEIEEE TOMBEZRTMEXRY PV TH S, MEXRY PLVORIE [m] OHAL (T4 AP ay)
BEOAH T —BTH B, LELANZ MLOHA (F4 XYY ay) s [m] TH5LERSRW, HE
THMUE s~ TH 2L, MEETHIUL [ms~2], HTHIUL[N|(=2— P>, kgms 2)) TH 3,
%72, ROETRIIME (RXZ FAE) O XS5 HEIZ X o THABEKD 2 DOXRY ML OFEIZKL 55
HBbDD, WEBTNY MLEERTZIdDHD, ZOHEORME m™!] t#d, AA TR

51 3ZXTRZ MLV AYB
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M ODPIEDEE, AH T —DENERB XY MUDBENARY MLV TH B, AH T —BEXILT
HHNTZ MDEMEROGE, AHT—e X7 MLOMAPEMEROBEND 5, HEMEROT 4
XY a VIERUTRIFIUIRZ S0,
512 RV MILORE (RHF7—H)
ET2.1 NY MLORBEDOESR & 3HER

N7 VA ERZ ML B ONEIERD XS ICERS N5,

A -B = |A||B|cosH. (5.2)

L&, WEIDRZ PV THE58IENEERTHEL S TH S, LR LEHIN RS 7 —TH 25513
B pfE£RT, v & KBED [pEl WHRTRLEEIZ, At BORTATHZ, AH7— |A| &
|B| DRI SHIERID L D S D72 D7 ML DOWREIZ D RD & 5 R EERNDE D 37D,

A-B=B-A. (5.3)

122 RFED S ESER

B2 (a) I2IF, ey-ey-e, ERHEIER, e, M TFATRART PL A, ep-e, FHIZFATEARZ FL B
B, WO TH2, chze, BEUe, HADSREDD, KED (b) BEY (c) TH5, B BHINY
FLOFI Bi+By TH2 L%, B, & By BT LD e,-e, FHLICHZ2 DI TRV, ME2 (b)
BT B, X7 MLOARIZIE, RITRTDEERDS—RICTE D LD Z e 3T X 5,

— |A|[B1| cos 71 + |A|Bs| cos 7 (5.4b)

E12.3 BANY MLORE
WHEDERN (B2) 225 cos0 =1, cos 5 =0 ZFRELTHMNARY Ml e,, ey, e; DAREZFHET 2
ERD K25,

e, e, =1, (5.5a)
e, e, =1, (5.5b)
e, e, =1. (5.5¢)
e, e, =¢e, e, =0, (5.6a)
e,-e,=e, e, =0, (5.6b)
e,-e, —e;-e, =0. (5.6¢)

124 RRDEHER
X (B3) TrREhaEER e R (63), X (B8) %R 5 X BT [pal] X7 L A, B ONiEE
AET3 e

A -B=(A,e;, +Aye,+ Ae,)  (Bye, + Bye, + B.e,) (5.7a)
=A,B, +A,B, +A.B.. (5.7b)
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AN
|B| cos
B
B,
~
5| B
-}
5 \
>—> €,
oF”Nnn A A
B,| sin 7
[By| cos 1 [B,| cos
(b) (c)

52 At BWREANE, BEOHEERL (b) & (¢) 32heh, (a) % e. & e, AN SRR

LR (B2) IANEOFEIC—HEICHWS 2R TH 2,

€y, €y, €, DEXTZHM~RZ FrThb, K (63), X (6D) OMBREBEAETS 2, otk
WEOFIENRIE, X (ETE) O XS IEFICS Y TNk b, NEEZHET IR0 AR —0hEnR
RO ARIULIALER—LEN 1 227D TH 5P, ZOFEIUHEAIBNTLIZLIEES T2 HE
FETH 5,

SR E R T 270D ZOFRIE, OBICHEBE [plE), 0% p T TFEERT ST
AWa Z2i2i2d, W TFEART MWL, EEHORZ ML ONBEZEET 27 LL 2 —np
1, Z7RRARXR =LA LRD EIITERT S, FHMTIE, XBORMES, BLU7—V Zfifizid
AT 2RO TFEL L TCIFEICERETH %,

5.1.3 RI MILOAE (R ML)

B13.1 NRDESR
61 [pal] DXZ bL A & B OAME (R PVEH) ZRD K5 ITERS NS,

A x B =|A||B|sinvy e,.

R (BER) HAD e, ¥, IED ITHEBTRLTHD, At BOWTHIZHEET, A, B, e, DJHIC
GFREBRTHARIZ PV TH S, B2 %22 T 2L, A x B OfftffElx, FHA O, X7 ML A,
A+B, B OREEBI T OHEBTH 2 Z 005, A ¥ B2 L e, DHAIDKEER
T30, N7 FAFIEREGEANIBOI LRV, $hbbE

AxB=-BxA. (5.9)

B13.2 AEDOSEER

B (a) C, AxB, AxB,, AxByld, At B, A¥ B, At B, #2072 VALK
WHEET, ZRAODOHEBOKEIEBFHEORY VLV TH S, 3 DOFATIULARIE, —KcE—FmE izl
AQTAN

652 (c) 1%, e, HADPOREZMTH S, ReBFOEMA=AEE e, MNHET 2 X 5 1XHWTH 223,
THBIEMED (2) ® B, By, By 28T 2 =M% ee, FHICHE L bOTHS, hbk
90° MR X B R FO=ABEMOTH 22, e, x B; & e, x By I, By, By D ey-e, HADH
HERILRIWCR 2, Ko TREBOEA=ARIZ, ThAZNERITHS, ZOZLhb, e, xBy &

LIRS LAR—L) VS HGEERNTIERVA, a3a=r—var V-1t LTHEATH 3 -0 R#ERRTIIRL
TZOHFEZHW2,
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e; X By D e, 7E, AILRKESTHAEZTHS, %7, e, WTOMIE, =AFOERID |B|siny
THEZEeDThd, TR |A| Z0TF2Z8I2ED AXBRRDLENZDT, X7 FMLOAEIZIZ
RNTTR T BLiERID — RIS S %,

AxB=AxB;+AxB, (5.10a)

E13.3 BN MLONE
NEDERN (BR) [p.63] 225 sin0 =0, sinf =1 ZEFEL THANRT ML ey, ey, e, DIEEF
HIT22RD LSk 5,

1

e, xe; =0, (5.11a)
e, xe, =0, (5.11b)
e.xe. = 0. (5.11c)
e, X e, =e,, (5.12a)
e, X €, = e, (5.12b)
€. X €, = ey, (5.12¢)
e, X e, = —e,, (5.12d)
e. X e, = —e,, (5.12¢)
e, X e, =—e,. (5.12f)

513.4 HEDFHER
R (Em) cREhEoEEN Y, R (600), R (E12) OfEs S, MED [pal o2 FILA,
B oW EZRERE TS

AxB=(A,e; +Aye, + Ae,) x (Bye, + Bye, + B.e,) (5.13a)
=(AyB, - A.,By)e, + (A.B, — A;B.)e, + (A, By, — A B;) e, (5.13Db)

e, €, e,
=| A, A, A, (5.13c¢)

B. B, B.

Lo (63) 3O BEIC—KNCHWsh 2K TH 5, X (B130) @ | | 1 $THIRDFLET
B3, THUTOVWTIENR [pa] R (CR) [p.] 25,

AR 2 ot iEre, X (ED3E) OAMEDRETIE AT LA R —2IZERIcR D, Z7aRAX -0 T%
AHET 2 kB,
514 ZAAS—=FROVEM

2AH T ——HEEEOBDOH B E [p.0H], FAFE [p2 OFART, 3RO TEANS ML EER
T HREMNENTT B,
bI41 ZAS—=FERDOER

SEH IR WARZ LA, B, C (REZZR) WHLT, AA7—=FHf%Z A - BxC)D&LHK
EFET D, XML A ERZ ML (BxC) ONETH %,
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|A| cos A

B+C

K53 A, B, CORII—=BRINSEDODRT bLEHEL T 3FT 6 BEIKDIKFETDH 3

bT4.2 A5 —=BRDOEAHA

M B3 13 eg-ey-e, ERXZEMD ey-e, H LITRZ MV B, CHHD, X7 ML ARZIOHEHMNIEZR
W LTERILTH %,

AEDEHEN (BR) [pB3] KL ->TBxCRitHET 3L

B x C = |B||C|sin« e,. (5.14)

TZTalERBIWCRT IS, RZM B CORTATH?, FHOk, X7 LB, B+C,
C OMEZETER . T2 HTAROEADOR XX |C|, @&P |B|sina ROT, ZHOMHE [m?] DX
XXRFL, Hade, DRZMABBXxC THEI BT b, —H, NZILAte, Ok
AR BEIITRT LI o THDL X, |Alcosd DENTHINFAT 6 HIADEXITR D Z D53 h 5,
L7z2-5TA (BxC)X, A, B, C 2823 23F7T6HADKAETS .
ZDVAT 6 HEZ RIS, ey, Pl EITRZ ML A EBA, RZMLVCE AWFET S
£ T, FARREENTEZDTRORID LD,

A-BxC)=C-(AxB)=B (CxA). (5.15)

A+B+C Offlaihr o Rz =, 81, H2, H 3 OXRY bMLOKAEHKEEEHE D ICES L TW»
2%, ZORICGEFREZRLTWVWS,

A-(BxC), C-(AxB), B-(CxA) BWThdIORERMAELTED, 27— =EHZ
EDfEE 25, 81, B2, H3DOXZ PLOREADBREEIDICEIL TS e ZEFRERD, XA
S —=@ETADMY 25,
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56
A-(BxC) ERORTIHETE 2,
e, e, e,
A-BxC)=A-|B, B, B.
c, C, C.
A, A, A,
~| B, B, B.
c, C, C.
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52 BRrEE

52.1 FRFEERNI FMLOERICOWVWT
711 B AER B [pOE 0L SICEET S
DhH

B ED §3I [paE] T N DREEN%R
PN FE LAy, Uit (82) [p.E]) < &k %5
BTFHEART bLa*, b* c* DERDIDDFL
Too 78, DDXSITERT DD, ERDEK
WKOWTEHZA TNV 3 2 ENWTT,

B2 1.2 B

a*, b*, ¢ OEX, WwHEHRON (87) [p.O7]
T TWVWBDTTA, 24U, R (BR) [pag] &
= (R9) [p.oB] AL D DOk 51T BB TT,

INBHDADMILT 5 &k 51T 51243, X (BD)
[p.BH] D LS ITEHKET 5 LR VDTT,

#FEEoRX (K1) [pop) » 5 (RI3) [p.ob]
DERE, X (BI2) [p.ab] O, ITEI 7 v R X —
LEFZT, NI LR — BB D X512
T30 TT,

R (BI3) [p.bo] 138 & 2 1T F A8, iz
X a -b* RENRELRTRWEEZRD X (BI)
[pO6] WD EIZEIIC R SRR D ET,
Ffkica-a*=1,b-b*=1,c-c* =1 OFH
MHALBZEFFFENEYA, Z25RDETY
TORFFMETH 2K (B1A) [p.oa] ofA»EE
BohidhiZ oy, 20 RENPHhTLE
I DT,

HRBROE QE [pE] T, EEMICOI DR
TWI Iy o EEIRL, —RIh i3
WKRAB IV TORMFEEDF2, 77 v 7Dk
e FEMiZ e ns 2 BRL, 7V TOREEE
DO I NV DRGSR ZEET 5, S FIE
ERATOET,

IV N DRGSR 7T v 7 ORGSR DE
fficdh 2 2IicoWTI, #&RRD 832 [p.a7
EHATATLIZEW,

522 B2 AFRLEFRICOWVWT
6221 B AFROEHKLIZ

BOE [pO X7 MOEBEZTAHFRAFR

OBHEVDHD LI, HFERPEEZRL, £F

RPAZRT Z 3D F L, Zhehfl]
SDBRDPBEILL DN EFEATLR, IEEAD,
D ED XS BREEDND B DA TV
EAA N G

6722 [E%

X, y,zH5WEa, b, c DFAEHTFOH
fa, NZLIE, HHEoXS5CERT 200
HFR, EFORUE, NAELE, TR0 L5
WERTL2DDNEFRTT, MHEPHET
&, FEAEDHE, BEDOL D TIFATF
RICLET, HlosWhET2L, xty+z
DHFM»PLRT, x, y, z S KEHEI DI/
ZBDPEFRTY,

GFEFIZ, BEWVICHICE L2 & 5 2BEf%RIC
HY, WEREL BEMECERL LD TEX
B A, LFOWENRT, GFRODTRODPE
FRODFIHRODPZHRT 2B LIELIEDD
£9,

GEFERDEFRPOMEIZ, ¥ VT 4 — (chi-
rality) £V, U4 FRF 4 T THENZ LIS
DFEIF Y & v T [F) Z2FEKT % (cheir) 23
BFETHB, tHHFEL,

2001 4Ei2, BHKRIATEAED ) — Ut EE %
ZELOTTY, ZENRITKR W% T
FREDORIH WS DT U, [MF) ©
X, ¥7V74=DBD20F (F7LVEG5TF)D
56, RARTZLFERT 2METHD, K
D) —NVEZZE LT K 512D THEER
DT,

LINVEIVEEE WS EEEHWZ DS
CRVWETY, HKDFE) OFARST TS, L7
NERI VB FIROBRICH 20FH, D 7
RIVEEROTTD, ZAUER{ELH D 8
Ao BUNTERERLTWS T I VB, 7
VT4 =RV Y PAMITRTL 73/
T3,

BAan, O TEOE ) Fwa FIEES
) W03 HHE L, THY KA FJ X
X SIRNZHEREZOTTAH, MERIEr LTER
BORFZVT 4 —BRHlOSF723T, HBo
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BHE NI FMLOBEE

BIRIC D 2 5 FIXBEIREE D) = 372 W IEh D 2,
RPN T % L IBICHTESRET 5
EWVWSEMT Lz,

PHETHETDH, F7V 74 —OMBEIELIE
LIRS 72D %5
523 2 RTOFERFEERT FILOERICD

(Ake
6731 B BAERZ37HIC |a| TE->TH
whaoh

R (E32) [po] ¢ ZEFET 2B [b| THI-
TWE L7, HRHIZ 272971345 |a| T
HoTHHEUMBBRICRZ NS ZETLEIHD?
E232 @&

ZOEHTY, |a| THoTHMOELEA, [m]
DT 4 AT arvetiolt ’TADAN T —TH
UL TEI> THMDR VDTS, |a] RWVLIE
Ib| T ZE LF4uE a- (b x ¢) OfEA [m?]
DF 4R arvFoTLESIZLICRDET,
ot dIDEIDAEZ LR THN A3 [p.oF|
ThbhbxcBLUcxad [ m3]DF4xvrTar
ERHOZLICHRLD, a* b DT 4 XYV a
YidmT ek, BMEIECERA.

AH T —=HETH5 a- (b xc) HURILE
BOEKREIZ 2 Z L IR ZK U T [b| THID
HI2L WO UME/HL % L7,

524 RNF—=FRICTOVT
Eo41 B XA —=FRBXBFELZRDZ 7D
Boh

AH T —ZHEEOHBMHAZWD THE, ThHE
RS 2ANFER- L HETEXE L, 22T, R
H 7 —ZHEEIHEERD 27200 b D WS R
RTH->TVWBEDTLEID?

5242 [B%
ZNTHEEVWD D T HA,
5243 8/ R 87 [p. o5 DUERFEERY L
DEZTHEMNE SRICHZ DD
a-b*=b-c*=c-a*=0¢&LkWVWEtDIZ
a*, b*, c* ZERL-MNIEMRETE/ZDTT
D, Z5725 L TEIRHEDNFITZZDH KL
DL FBATLE, ZOERIY ZCHEME %
FELTVWBEDTLLIDN?

6744 E%
5% B E [p.0§] §83 [p.dd] T, = ULk DKH
Gl T 2BEORXZ L NICEA L £ 55

(nza + nyb + TZZC) . (Kl — Ko)

= (nga+nyb +n.c) - (ha*™ + kb* +Ic*)
(5.17)

= ngh + nyk + n,l (5.18)

R (BL2) 1FHZER DX 2 b L (ha* + kb* + Ic*)
LR DT RV (nga+ nyb + n.c) OWNE
TY, EEHDORZ MNICIRRET LR T ERERE
TONRZ ML (BEIEEA R O F i i F %
BRETONZ ML) THD, tWHEHINHD
5, ZORDEEOEBOM n,, ny, n, i3
LT, WkTR2Z b (ha* + kb* +Ic*) ¥ DN
BB TH D, VWS DOBINL OSSN
T3, TDDa-b* RED 0 TRVWIEHOEE
oY (nga)- (kb*) OZ 02X —AHHEK D n,
WH L TAIANSOEBIEE 2D, K (BI8) ©
SMEDEIRTERLSARDE T, FAfkiCa-a* kY
PHLLTH 126XV TWIUE, T L TILX—
LbES, BRDn, WRHLTAIANTDOFEHKIC
720, A (BEIR)=[BEH] &\ 5 KRR RRE
mhET,

W17 — U T Gl 3 5 BRIC H HE
T3, flziEa, b, c ZAMAEL T2 =RILDOMH
%L, X (609), X (620) TREh 2B
exp [i2rh - r] OMTERINLRITUIRD R A,
Z 2T, h= ha* +kb* +lc* (h, k, [ 1Z¥H) T
T, expli2rh-r] 2¥a, b, c ZJEAL 3 2 EH
BIETH 2121, ROFEME I RFIUIRD
FH A,

exp [i27h - (r + ngza+nyb + n.c)]
=exp (i27h - r)

x exp [i27 (hng + kny + In;)]
(5.19)

(5.20)

=exp (i2rh-r).
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FEOER n,, ny, n, OHITH LT (B19)
= (B20) DD LORBENDH D T H,
exp [i2m (hng + kny +In.)] DVEIC 1 TH
57:0121%, aa* =1, bb*=1, cc* =1
ERD, ab* RO/ U AR —-LFEET

BRI D FEA,

525 HWRICDOWT
b75.1 B ARz L 35Kk

HARZ L% e,,e,,e, TRLZTH, Hik
K[FRBRETHARZ PV RDIHENEZ L 5T
W3H0ERET, NEEZ L 2EKEIZMTL &
2 M
E7H.2 @%

ey-ey-e, DEIRHEIERDEE(ALDZEMT,

BIZIEX [m] DT 4 X T arzfiolRT My
BHD, r=uze, +ye, +ze, LRINZLTS
¥, r=r-e, y=r-e, z=r-e, CalATE
£9, MmN OFT 4 XYY arvERoRT ML
h T® h = hye, + hyey + h.e, THoHA,
he=h-e,, hy=h-e,, h.=h-e TIHET
RS

B pbl] 2235, A, = A - e,
Aj=A e, A,=A-e, T, A, A, A, »
FIRTEET, Adie,, e, e, LRTAZ ¢,,
by, ¢, £T DL, A-e, =|Alleg|cosg, &
D, le.| FEHEMNTRIDN 1 OXRZ MLEDT,
A-e, =|Alcosgp, = A, ERDET, A, A,
WZOWTHFEBRTS,
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The next page is the beginning of Chapter &
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mil

SRSt DRE

6.1 THFHEHEBHOSKERBEORE

X 60 1%, 5000A(500 nm) D3 2 EEF DB [(a) 200 mm, (b) 100 mm, (c) 50 mm] ¥,
ChEE#E 7 — ) IZHT 2 2 ik W F oz, BN X 2 BT AT 2 0MES T [(d), (e),
(f)] DBRERL TV, ML ¥ X2V UIIRKEFIC AR T2, KIKH & DM EREBHTIR/NOFAT
JERRE, I ERR KT  FHE TR K, EEFEOMIMC X > TRAPYTID IS TED, HIFPF
HE TRV, MED (a), (b), (c) &, Zhztsiliss X Jjm. BTZoa’ Y /AT, 200 mm,
100 mm, 50 mm OMBOMA%@EI® S 2 /0B @R (thh) ZRLT\5, JHOREEZ A\ £ L THEE
BONH L2 EIET 2 DA bvE K(K = |[K|=1/)\) 235, RUEETHERNZ bV K
+ Ak OB ADEED S Ak /| K OfEREFTATVE Ik, FHEARZ s K IZF
TN B 23 EAREARL 2 D70, Ak i3 K LIZIFEETH 2720, ZEEREKE X3
%, KB (a), (b), (c) 27—V Z&H3 2 1%, B %@L 2% 22 ERE Ak O OFIT
BT LI RZEHIT 2 2 L@k sk, KED (d), (e), ()&, KED (a), (b), (c) 27—
VIZHAL Ak ) K %8 [arcsec] DB TRy P L72dDTH S, KED (d), (e), (f) EBELT
DhBHEBD, %ﬁLh?é%Dﬁmé<téﬁ8,k%a{@Ak/K%%otﬁﬁﬁihézz
22D, EEBEODMRREIEEL RS, HICE X, EVWDRREZRE 2 ITIEEEFH D L v X700 LI AT

!

MR

H D
Ax[mﬁnl 00 1000 1500 - 1500 AB/ [mm]
(a)
200 mm

IIT

I

Intensity

g Intensity

Ad, larcsec] *' w00 0 Ad, |aresce A larcsec] > woo 10 Ady |aresec] Ag, [arcsec] > Ag, [aresec]

(d) (e) )

6.1 HEFoOML > X ) 0% [(a) 200 mm, (b) 100 mm, (c) 50 mm] & KO[EHT
f (il 5D R L) OBk, FOWER 500nm TH 23 LREL T3, (d), (), (f)iF, Zzh
zh (a), (b), (c) 2@HT—VZEHWMTZILICEDBLATHS, LA UIEKSHITHES
FHECRIEDBEEIES D, (d), (e), (f) ZZDBEORTICHYT S



62 6w EHKTWEoFE

AO, o0’
o0’
Tr ad
\ ! >
(0, 0) (Ax, 0) (7,0

6.2 (0,0) ¥ (Az, 0) DA 2 0D A5 KS 7 > FFCHRI N2 BR TS, H07
YT HE Az HECABICH B LT3

HOMOZKELTIREDND D, HADTIX2LEEH (I1E 84 m) R 7 XV HD Ny TI)VFH Eix
#(HFE 24 m) PRELZHOZFHODIZIZDLDTDH 5,

X 61 [p.6T] (iR 5000A (500 nm) OHISH L CEHEEI ATV S, Thk D ERISRVERK (8
F) IR L T, HEROURZIMOZRKELTEIICEDFRIUDHENIEONS, BRTHIHTD
BIHNCHE L 72 EE, —BRICBE Y F X = Mo T X— b THh 20, BHZ3HEES £ F X —
ML OBREZBER L F3BE, 5 em =5000Ax10° TH 2720, 7<F 27 KXKDOMTHEHLIT
W3 100 mm OARDLRFE Y M UoREEEHF LS5 2 $ 5L, 100 mm x 10° = 10 km 25, HX 10
km OEKKRARTRT 7 VT FPRECK S, THETOEKRT V7 FOREFIEEE ERAGETH 5,

—75, BIIFAEE L L TIREIBADV N X W 225, BEEIKIC X 2HIEARETH 2, ~—F
¥ 74V (1918/9/27-1984/10/14) 1%, 5 2 KFKHEH L — X —OBIFICE D FHA TV 223, 1946
EBRT W E B EBEAM 2 B L, BIREET O RAEE TR EX 82 Z IRy L
Too B Z ORI L TIE, 1974 £ —OVYHEE N5 2 Sz,

6.2 BRFTHTDRE

6.2.1 BELEVDEOOERREOROSKZEIC K 2 HMREDFRE

X E21%, (0,0) & (Az,0) DALEIC 2 DUiNTzRTKRT 7V FFE (FERIED D BRODED) K
TEMBEICE IR U= RIE D 5 O FHEEOBR 2R L TWS, FEDREDERZ T EMRET 3 X 5128
B 4V Z—THALEITS, FHDT7 YT H& Az HEWCAIEIR Z->TED, 220077+ TR
ELAEBKOM (BIROHBEE) 2 & 2 X5 ICHRENhTws, BROBE, HIHRNTERESRV
DB PMRN 2D, 2007 T FTZIELLBREBTICEHRL, BETFREETZOMEL 22D
TE2, BRAZ, Z0XSRENIREER L AR 2 LEPICHEENEOAEERICBWTIE, b
TN Z ZHIE QR O TIERICNEETH 5, Ax HHD T4 1 TEIR)  Xidh s, X2
DHEMUTTEENIF W RVHED T 4 > L BIRDIEETAORTAZ A0, T 5, A, =0D L%, %
DRETHIN UG & FARDTATTH 2729, Ar #Z(LIETHIEOMHBEREE—E & 72 b 2k,
Ab, #00r %, MBI (a) DEDCEKOTHMEE, Az OZMIBLTELTEZLIck
5, UTNDFAT, BERTHBHNCIDMILEIN2E RO THBEICOVWTHMAT 5, KIEALD (0,0)

*L ik d 585, BIEFKSCEORM T, FMIGERICED EHIBVERDI VI, 37 IV EOBERIAVSATY 2,
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A
sin A6,
4.0 ~ J [ ~
\ / \\ / \\ / \\ // \ /
3.0 \ I( \ // \\‘ / \ / \ /
\ / \ / \ / \ /
20 \\ / \\ // \\ ,/ \ // \ /’
R / / \ / \ /
21\ / \ \ SN )\
Gk \ [\ [\ \/
s \ / \ / \ / \ of \ /
8o ML L N/ . —
[=H Y} 50.0 100.0 ( 150.0 730 250.0 300.0
= a)"Ax T
Fc [ T T
o)
5
f..: or /\ / 4\\ //-\ & /\\
O / T [\ [\ / \
=30 \ [\ [\ N [\
= VA / \ / \ / \ / \
— \ / \ / \ / \ / \
20 \ / \ / \ / \ / \ 1
\ / \ [ \ / \ / \
\ L) \ / \ / \ /
1.0 \ / \ / \\ / \\ / \ I
\ / / / \/ \ /
0.0 L -
0.0 50.0

100.0 (b) 150. D [m 25’0 0 300.0

6.3 (a) (0,0 DAEIR) BEXNLT > TFE (Az,0) DAEIZH DIC Az DSRIED T ¥ 7 F T

MR X 2B TSHH L 2 THHRE, (b) BEIN/T VT FMRZELLBHOMEE m/2 S
iz 2T RE

OMBIEE L7 YT FIRHLT, $5—2D07 Y 7F5 (Ax,0) DNEICH 2 L &, HEEDE
¥ AzsinAf, TH 3, (0,0) DLE L7-ERDOIRIEEZ D & Lt &,

B DRI D exp (—i2rAzsin Ad, /N\) &7

WKHEE S N7 VT FT%E
(Az,0) DNEICHEH S5 —DOD7 VT FTRIEINIE

2728, MEDOME L > THEEIXRD LSR5,

Azsin AG,\ |2
‘D + Dexp <—127Tx81;\1)

— [+ Dewp (-i2nBERA ) [ 1 D exp (a2 DL )

3 (6.1a)
~ DD* + DD* 4+ DD" exp (+i2n Ak, Ax) + DD* exp (—i2n Ak, Ax) (6.1b)
= 27 + 2T cos (2 Ak, Azx) . 1lc)

R (613) 22 53 (EI0) OEHIE, A, 2VPXWET sinAb, ~ Af, THZ I LIKESVTNG, %
72, K =1/\, Ak, = KAO, TH 5, & (EIB

THH, TIIEROBETHS, Lo (61d
5, IE2AHTFD M, 3EfHRE L Jidh s

) A5 R (6I9) DEHIE, T = |D]° = DD* 1S
)& Az DR 1/ Ak, (= \/AG,) THREIT 2 B8 72
o lp PREVIZCIRBIOREMA N/ sin A0, DK ERME, T2
DOH/NIRED AG, DITFREL 725, Z D/, BRTHBIHOAEDREETERENSKEIVIZES
{2, HBERZORL T2EREATRS 77T F L RAICAENRERBL N TE S, ZOZL
2, ZOFEMPHOGHREL KIEN2FUTH %,

63 (a) DIRENEAMD 5 Af, OHFHEZHIZ Z e A TE 2, ¥ Z22R (E1D) 1%, Ad, & —A6,
WEBEHZTHRILICKR S D, HEEHIZ ZENTERY, ZOMBEEMBRTRLERINZDD
RD §52A TRLlk§ 2 MAHYI D B2 ETH %,

6.2.2 (IABYID B ZEICL B ERTHEEDAE

X 62 72, (0,0) OALE B Z A/472FERD SE5 2 i,
SUETHLWZ e TRRL, ZAREDIEDNMEZ /2 ZTELES ZENTE S, Tht (Az,0)

DNEICDHZ7 VT TRIEHSNLERZ THSEL2OMUMHEUIDBEZIETH L, X -T, [dE

WKHEEE N7 YT FICE D REESNE
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‘Xgoo AH}/ ‘X900
v
Aot e T
90
I O I >
0,0) (0, Ay) 0,17)

6.4 (0,0) & (0, Ay) DEHEIIAT 2 0015 £ 7 > 7 FCHIRS N2 BT, 07
Y7 FE Ay HICABITH B LT B

ESIN7 7T HCE DB ENEIREZE, RiE D Tldk< Dexp(—in/2) = —iD &% 5%, Zht
(Az,0) DNEIICH 27 > 7 F THRIHSNLERZ TBSERLBEERD LS IGGIREI S,

2

Az sin Ab,
‘—iD + Dexp <—i27r“’1;1>

Axsin Ad, Axsin Ad,
= [—iD + Dexp (—i27rxSl)I\10>] [+1D* + D* exp <+127TQCSI;\19)] (6.2a)
~ DD* + DD* —iDD" exp (+i2nAkyAx) + iDD" exp (—i2r Ak, Ax) (6.2b)
= 27 + 2T sin (2r Ak, Ax) . (6.2c)

X (623) 2> 5 (B2H) 0EHIE, Af, DN WET sin A, =~ Af, TH3IZrEIVTWVWS, K
(628) #7ay b L7z0H, KE3 (b) [pE3] TH3, ZHTED A, DFERTIATHE e
ESTZ2DTH 5,
6.2.3 XIEHSD Ay AEDX LA A, DRIE

B2 2B W TEBIESRIEMIIIZ (EBRICIEH DBRVDEDR) #HiELTWwd &35, RKERPSD
MEDZL A, &, AIBIROARTRT 7> 7 5% Ay FACIEREIXE 5 2 ickh, A, LFIT
JFHTRHEST 2 2B TE S, Af, ZFHHIT 2550 (E10) B X0 (6220) Y3 5%, A,
WZOWT, UMD XS IR TE 3,

2

Aysin A0
‘D + Dexp (-izwysmy> = 27 + 27 cos (2r Ak, Ay) , (6.3a)
Aysin Af,\ |2
—iD + Dexp (—1277y81§\1y> = 27 + 2T sin (27 Ak, Ay) . (6.3b)

X (638), (B30) 277 7ic7/ay b LEOPKESA (a), (b) TH2, MEI tKED 2 KT 5 L,
[|A0,] > |AGy|], [|Aky| > |Aky|] T [AO, >0, Ak, >0] BXU [AG, <0, Ak, <0] TH3Z
LB,
6.2.4 EREAW I[(Az, Ay) DERK

X (609) £ (620) TRINZBRTHRBREDS S, TOMEIEX1EBEDRTIRIT VYT FTTFHEE
FTIHES NS EERETH 2720, Zhd 21523 (6149) [pB3] &R (62d) »HELGIK 2Tk
D, ZNZNORBBA7Z T EMHT 2B TES, Zh2ho 0.5 5% % FZEH L BEER IO
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sinAf,

IA
A

L L L
200.0 250.0 300.0

50.0 100.0 (a) ISO,OAy [m]

Interfered intensity

0.0 50.0 100.0 b 150.0 206,0 250.0 300.0
(b) Ay [m

6.5 (a) (0,0) DRBEIEESIET Y FF L (0,Ay) DRBEICH D Ay AIZD 7 > 7 F THiAK
2 BETHNC X2 TWHE, (b) BEINLT VT FIZELLBROMEL /2 BHET:
¢ XDOTHHE

BI(Az,0) 13, KROS5 KESHB,

I(Ax,0) = Zcos (2nAk,Az) 4+ iZsin (2r Ak, Ax) (6.4a)
= Texp (i2rAk,Ax) . (6.4Db)

MRk LT, X (633) OIRENK 7 % FEER e, X (E228) OIRBIK D % BEFICROBEE 1(0, Ay) 1,
KD Eks51cEKENS,

1(0, Ay) = Z cos (2r Ak, Ay) + iZsin (2r Ak, Ay) (6.5a)
= Texp (i2rAkyAy) . (6.5b)

Az 77E Ay TEANOIRBEINZ 5 2 5 Aky, Ak, 3EHHIZHTW20DT, I(Az,Ay) &, RO X
IIREINBIITTH 5,

I(Az, Ay) = Texp (i2n Ak, Az) exp (12r Ak, Ay) (6.6a)
= Texp [i2m (Ak, Az + Ak, Ay)]. (6.6b)

6.25 NTRITUTTONEMDSDIX LI &K B RERERIE

KIKDS <5 HS 7 > 7 F DN F1c b 2B A I S L2 BIIRE S T,y 7252 £ )BT [p.5I]
(), (¢), () ITRT X312, 7¥FFDOREERET (Sensitivity Factor) 13, Ak (: JAR2 +Ak:§) )
BEM s f(AK) E72 D, EENCTUEFCRINE A2 THBMEE, T = sf(Ak) T, O & 512, Jolli o
Nz ZATRTT S LITR5,

§62R [p.B64] T, KIGEKTHE DRI RT 7 7 FDESED, 80 cm EWVWHI/NIRHY A XTHDBZ
CWEKRT 20, TAE—RICERTHEOBMINGR L 22 RIKL HIR L T, KGOHMEEIIFEITK
XWHTH D,

HECBR L 72V DIE Ty THD, T =sf(Ak) Ly, 238 (BBH) ICRAT 2 2 2ICk D RORE
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0, 6, 0) (Ax, Aly, Az)

6.6 RAEZEBREHTDAIRZ 7T F

5%,

I(Az, Ay) = Lprgsf(Ak) exp [i2m (Aky Az + AkyAy)] . (6.7)

6.2.6 BELIAELDDDHZKEOER

ER{ §620 [p.62]-§623 [p.B3] DFLikd 6, IO ERIES S DFATHERE, 20D KF 7~
THTRELTHHEEEZ 22 8I1CXD, BROME L,y & Ak,, Ak, ZRIETE S I 0h o
7zo LA L, Kk o OBERENE I Ak, Ak, OBIETH D, T,.0(Aky, Aky) ZHBZ 2
DEBEOBRHN TS 2, ABRDTRT 7T F% Az-Ay HAK 2 LA F v > LTHELAST
WA T(Az, Ay) &, Torg(Aky, Aky)sf(Ak) DEBICE>T, RD LS IHKZN B,

I(Az,Ay) = / / Torg(Aky, Aky)sf(Ak) exp [i2m (Aky Az + Ak, Ay)] dAk,dAk,. (6.8)
Aky J Ak,
L7eh3oT
Torg(Aky, Aky)sf(Ak) = / / I(Az, Ay) exp [-i27 (Ak Az + AkyAy)| dAzdAy.  (6.9)
Ay J Az

A (B9) &, [(Az,Ay) 27—V BT 52212k, KiKD o OBWIRE NG T,y (Aky, Aky) %
FIETEZ2 2 2RLTWS, NIRRT 7 VT FONlD &K E SN, sf(Ak) DED/NX
S7zh, BB »ANZ 5,
6.2.7 TERTFHHCLZXEEEREL TOEHA

§621 [p.E2-§628 Tldikamx HAc 3 2720, RELPKEMIICFHFIELTWS e LTiEARL
2, FEBRICEEBRTEHOARI RS 707 F 0 HTBET 2 TIdR <, RIKOHREEEIC X > T
Az-Ay 2% % R URZE 2, RIEQIORT 7L ERFEOLES, HE7Tm & 12 m D 66 5D
NIRRT TV TF oD, 2HDRTRI 7V T FTRZELLBRETBIEZ2DITHZD, Z0
FHABDEIX 66 x 65/2 = 214558 B 5,

X BB 12 (0,0,0) & (Az, Ay, Az) ODNEICDH 2, 2EDT7 VT FHHNTDH 5, e,,e, 1F, KKk
WIRDMNWBARZ M LTHD, REOHI» SR 2 & Ave, + Aye, 13, HEEENZ X 5T, Az-Ay
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6.7 74~ HRHOMEEE (HARFARREA— AX—I kD)

ZRICIIERH 2212 b, RTRT T VT FOMEE, TEZEZIRMEZRL Az-Ay ZEM%E A F v v
THEIIICEHBELTHEINATWS

MEAD2HEDSTRI 7Y T FTRIEINIBEIRICIE, MIRLE X DIC Az 21T DHEEE
BH2, THhbLbLEDT Y7 FTRZIEESN2ERE, [ 2rMod(Az,\)/\ ZIFEATWV 3,
Mod(Az, M) &, Az Z N TEDRELLRRTD %, MitHH 2rMod(Az, \)/\ I i BN S Z &
1%, 27 [1 — Mod(Az, \)/A] 23 iiAEL 2 ¥ L Sl TH 2, EDRTES 7> FFTRIE LB
DA% 27 [1 — Mod(Az, \) /N ZHELRTHD 7 V7 FTZELLBRE FHEE, X512 1/2
EOLE T DEZ 21T, 2oZrickb, (0,0,0) DRBICHZ2LEDT VT FH (0,0, Az) DfI
BEICDH 2D F LT HZITI N TELDTH S,

6.2.8 EEOEKFHE

EIEOBRTHIE, BEIOBTEDATIRI 7Y T FTHRKEINATWS, 620 [p.62)-§620
[p.BB] T3z IS T 2720, REDPKECH > TEHLRVDD L LTt L2, ZhEd b
B, EEORKGHEES T 2, 20 1Citibh L&k 5, ThEFALT, Ar-Ay 2% v 2R
BT20THb, EHINTRT T VT FIClERT BN Z 3% TRAM (Ax-Ay 220) ZRRER R
XX VTBLRPBRINTVWEHELD 5,

K ED X, BKRFVD7 X WEICEFR SN 7 VR BB TSI cH 2, HEHEEST 3K
RrBRT 270, THHOAITRI 7y 7HE, YR, Hiife A ioTws, ME2
[pB2] BXUED [pBd] XS5 ICHICKEZFWTWEbIITIERL, KEE D XS5l LR EG
5 X5 LTRIEZIERET 5,

BRTWEHCHWE T RT 7 VT FOERE—RIERA — PP ST A= L TH S, Li LA
N3 b, REFEREIINCD 25 KGEBAIHOERTWETO SRS 7 > 7 FDERE, DT80
FRAXA—=PLTH5, KEB [pBR D&LS1Z, Zhz 84 BEEL, 5~10 [arcsec] DITFRREZIF TV 5,
Lo L ZHOMERIE 2020 FDOEE D o TR T Uiz, —MBRICERTHET OB SR & 72 2 KIKL H L
T, KIGOWHERIIZEDDTRKEV, NEBRARFIRT 7y 7FO8E, MED (f) [pbl k512, £
RIKRELRRTIDPEL 2, $7bb, BERT sf(Ak) 23, ol TdRELR D, ZhzfH
LT, ZERIREADEBROAELS D EKEL L, HBFEZETTVEDTH 5,
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6.8 E LT H BB OKGER TG, OFE80 Y FA—FLDRFIKRIT VT 84
HTHER LT3 (Wikipedia £ D)

6.3 Hi%)?@ /&:F/')n'l'

6.3.1 TILIEEHE

FRF VICEF SN 7 A~ EEFI, OFB L2 16 km OEBREEFICHY T 2 EIKTHEHT,
66 =D NFKRS 7 VT FIZIDMEEINTED, Ny 7AVFHEEFD 10 f5OMBELH > TV,
7272 L 2 OfMEEIX, 1.3 mm OFEEZHWEGEOHRBETH Y, BRTHEICOBENCEL 2EE
THEIEEYFRA=PADLET A= PLOREDERICH LTI, KRELIMBERENEDL IR
o RKUEH» S DERIE, HKEH 40 m ML L7 e HIROBHEEICKFHINTLEY, 3 cm DURE & 2R
DK E AT L X 5,

M 62 [p.E2) 37N~ ERFEOMEEETH 505, BEAF VDT XRAWEBEICERIN TS, 22
VAR 5000 m DERTH 5, I VIFIIIKESKUC X 2INDE LWz, i W2 L - En g
AHNTEIX N T,

§60 [p.BEN] T L7z & 512, 5 em ORI L TIE, 7<F 2 7 KXEHME S O 100~200 mm
DEEFEEDOMRBE LIV ITR 5, 7272 UEFEEE & FBHINRPER - TE D, BEED
BFRITZOBERZIHET 5 Z L IETER,

6.3.2 BREREKTHE (VLBI)

BHEOENRKCEVEM T 2 B RERERT WS (VLBI) &, HAYIEZHtK T2 X5 ICRiLBESh
72AFDNRSG KT 7 VT F ORI N EIRTHEITH 5,

BT OMRE L, HRE (7 R7 77RO 2EL T2 3rm L2, BERPE
(R BIFERL T8 %, TV L FRE, MURES T 2H#RT 2 NE TR L, BRIC K - THRIN
REFELZDITHY, ZOMEHWITREINATIRETH %,

RGN TIEN (VLBI) 0%, HARAOHE Z b ICHERINIRTIRI 7V T FE2RE, HiR
£ 9000 km 12 B L REREHFEELED 1z, ARV -h54 X FLRa—7 (EHT) TH
%, EBTIE, ~"TA, XFZTa, 7AVH - TVIVIFMN, ARL Y - I HIAXAR, FV - TR
H W (7 EimER), MR INERTI RS 7 T FEBR LTI LD, MST R o
HINSFEEST 2 77 v 78—V OENZ, 20194F 4 AT Lz 75 v 7 R—NVDIFEE, 74
a XA YO—BENEECE D FHlEh, ZACEDSWEFEKS I 2L - a vy fTbhiTw
Teo BIETTHIZATVRZEBY OV Y ZIRDERIE SN Z e h 6, BHIKROEEEEE WV,
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BIANCIZPR 1.3 mm OBEPHAV SNz, BRTWE OMGEIERREIPES R 213, ZLTHK
B2 21EE %5, LrL, ERENRIR213Y, BEIELA R IZLEREZTHIEE T
LA HEAMNREE R LS, COREEERRLTCZO 0 =7 b ORIIDEBR L 7=,

6.3.3 2020 F£DJ —RJLYBFEICDOWT

2020 D /) —~VYHPE R, HinB X UBENC X277 v 7K=L LTEZ b7,
ZEHEZX, AFXVAR, Av IR T753—FR¥EOUI vy — - RVua—X, FAYV, v TR T3
THIDIA o ILh « FoYxib, 77XV, HUT LT REDT Y RLT « FXTH o7z, 2020
ED ) —~OVERY - BYE, ) —VIERE ) UL FREORER I8 TH o7, ¥Rk
B 3HDBLLMETHD, RIACBI2ZMEOREDOKREXD, HODTRMEINDI I kot

Rya—=F, 74T a kA O—HBAENEERR» S 7T v 7R ILORFEZ @RI THIL,
1965 FFICZNERER L7, BRMTOYHEEL LTEAUTE 2T RAT 4 =T ~R—=F2 7%, 7Iv
7 R — IV ORI ERICRZ K HFE L TWED, 2018 FIHEEL TWEED, J —~LVEZEIZLRS
Bholz,

TA YT 2R PR ERR L DX 1915 ETH o720, 74V akf YAFIET
59 7 R—VOIFIEIC DO WTIIERENE o720 Ry —XB3HFEETHDH Y, 2BEOMNE T R EZR
W2 IRva—X 24 0) RHIBL, #EETROVENEG MERSR) DEE LSS 2 e 2RI T
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6.5.2 HIRBRDOERTFHEHCOWT
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7.1 1T5OR&E

T90E, AH 7 —=%ITEINCURTZH DT, N7 Fvd B WIEEED 1 REBLOF D, #A7— X5
ROGR, EEEME (EEE/EAEXZ MLVEE) Oftil, DIEE 3 DOH®ENDH %,
7.2 TR ESER

H 17 K o175 A ¥ K 17 L 50175 B OiCi3tE, H 17 L 5101745 AB=D HEHKRTZ
5, M WCRT LD, ENENDKTZ apk, br, dn [h € {1,2,--- ,H}, k € {1,2,--- K},
le{1,2,--- L}]. 52k, dy EX D ORETH > 7TXRZ by, FIRT FMLOEREANRS b LD
NETREI NS, TRhDE

dhl AB hl Zahkbkl (71)

LU, ATAND 0 FITIF— IS SHIERNI L D 372700, ZAUIRIC §IC33 [p 8] ICidbk 35 & B D
TH2,

FEATBANE SIS 5, LT M FIOFT5 C D LfTH m (m e {1,2,--- ,M}) FIHOEEZ ¢y,
ai;  ai2 -+ Qik 1K bii b - E - bip
a1 Q2 . G2k v Q2K bor bao o+ |boy| -+ bar
(a1 anz - anx - ank] ber bk ccr |bw| o0 kL
gy Qg2 - OGHE 't OHK b1 bxz - by - brr

din diz o0 duy - dig

doy  d2 -0 day - dar

. : T, . . he{17277H}7
= ' ) = . ke{1,2,--- K},

nda o @) e | RSN
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7.1 fTHO»TE
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£32%& (AB)C @ hiTH m fTHOESR [(AB)C],,, 3XD &5 IEIHTE %,

—75, BC @ k {7 m 5IH D% [BC|,,, 3RO &5 CFHETE 2.

L
[BCl,.,,, = Z biCim.- (7.3)
=1

L7#i5>T A(BC) @ h{7H m {THOHEE [A(BC)],, 13KD & 3 I3HHTE 3.

K L
[A(BC)],,,,, = Zahk (Z bklclm> : (7.4)
k=1 =1

R (@) LR (@) 3, kLT EF Y A= 2 Y OIEFE ARG LRI ROTRAETH S, L
T2 o TROFEEIERIAH D 310,

(AB)C = A (BC). (7.5)

7.3 17HlIC & B 1 kEHoEER
7.3.1 ZTRTOEERRE
ZRTCEEREREOATINCEE LTI, %5 B & §I23 [p.B] Tildk L7z & 5 ICHBECFH (F A FH) &
ZOMWHZHWTENT2ZHTE S,
TRICZEM DRI N LIEANZ BV (m0,y0)T % 0 AR X BT (2f, yh) T WKEHT 2175 R(0) 1<
50 (@), 90)T = RO) (w0,50)T Dkd>icREINh2, ThDD

xy \ _ [ cosf —sinf xo
( Yo > - < sinf  cosf ) < Yo > (7.6)

(z0,y0)T DHEBD T 1%, 1TRZ A EHINY MVICEZ BN M ERTEETH S, LOR
BERDE S I RENS,

x = (cos f)xg — (sin 6)yo, (7.7a)
Yo = (sin@)zo + (cos ) yo.

X (D) BLUKX () 13, M2 2SR LUTHHATL2ZenTES, M2 T (20,y0) TREINDR
%0 B RS RT (x), yh) WEHT 2 REZTDBRTIUIOV, e, ¥ e, FETNZH 2 8, y BN TFAT
THWIERTZHMANT ML TH D, €, e, lde, e, &, TNLH O LTI EFHARY
FMLVTH B, (x),y)) lF e, & ey TRDEIITEKENS,

= (cosf)e, + (sinf)e,, (7.8a)

e/
y = —(sinf)e, + (cosf)e,. (7.8b)

e
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y
e, S
, 0 e
Yo 7’
Yo
0
n > X
Xo Xo
7.2 JFEREOEER
(xo,90) & 0 72T HIHR S 72 BEAR (20, y) W ERD K5 DEIRETE 3,
Toes + Yoy = o€, + Yoe, (7.9a)
= 0 [(cos f)e, + (sinf)e,]
+ yo [(—sinf)e, + (cosh)e,] (7.9b)
= [(cos 0)xo — (sinB)yo €,
+ [(sin @) xo + (cos O)yo] ey. (7.9¢)
Lo (9E) 738 =(C9d) &b,
zy \ _ [ cosf —sinb g
( Yo >< sinf  cosf ) ( Yo > (7.10)

Lo () i&, X (@) LALTH 3.

X (M) DO DROYIT -0 LEL ZITED (20,90)T % —0 M X ¥ 2 KDF75 R(—0) 155

Nz,

- cos@ sin ¢
~\ —sinf cosf )°

R (CImE) HEO 1 13#55%, R (CIO0) AEO T 3EEEET, &

NEZATHITH B,
AT E £ 35 RORO) " = R(O)"'R(O) = E $5bb

cosf) —sind cosf sinf
sinf cosf —sinf@ cos6

< cos? 0 + sin? 60 cos@sinf — cosfsinf

el

cos@sinf — cosfsin b sin” 0 + cos2 6

(7.11a)
(7.11b)

(7.11c)

BEITH 23T 2 5% A

(7.12a)

> (7.12b)

(7.12¢)
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EX
1 _ cosf  sinf cosf) —sinf
R(0)"R(0) = ( —sinf cos@ > ( sinf  cosf (7.13a)
_ cos? 6 4 sin? 6 —cosfsinf + cosfsinf (7.13b)
~ \ —cosfsinf + cosfsinf sin? § 4 cos? 6 '

= ( (1) (1) > (7.13c)

FAEITHIDWATAHITH 2 IEFTAI R ERITHI e WS,
7.3.2 ZRFEHAITHDITHN & #E1T5)
a;; %, i17H jHIHDOEZR 5 2174 A DITHII (determinant) % |A| 7213 detA Fliks
P

detA = |A|
— | oo (7.14a)
a21  Aa22 ’
= a11022 — A12a21. (714b)

AR A BEaTRVE &, A OFITH A~ BEET 2, 20 A R EAITHIE WS,
A7, Teo kU EDFELRD XSRS N5,

— 1 a2 —a21
A= —— 7.15
|A| < —ai2 A (7.15a)
1 _
- ( @22 —azn ) . (7.15b)
a11a22 — 12021 —aiz2 ail

Lot (TI8) 13, MFD kS ICHRTE 5,

AA-L = < ailp  ai2 ) 1 < a2 —a12 > (7.16&)

az1  G22 a11G22 — 412021 —a1 aii

1 ( a11Q22 — Q12021 —a11G12 + G12011 > (7.16D)

a11a92 — 120921 a21Q22 — Q22021 —G21G12 + (22011

- < oY > (7.16¢)

A LA = 1 ( Q22  —a12 ) ( ail a2 > (7.17a)

a11G22 — (12021 —a21 ail a1 Q22
_ 1 a11022 — Q12021 —a11012 + A12011 (7.17b)
a11a22 — 12021 Q21022 — Q22021 —a21012 + G22011

= ( (1) (1) ) (7.17c)



7.3 ATANC K % 1 XRZEHOFD 7

733 MEEEL 2 EADOARDIA
SRR o BEX B I EES #2475 R(a) £ R(B) DM EERHET 2 L R(a + §) 713
5H% DT,

[ cosf —sinf cosa —sina

R(B)R(a) = < sin3 cospf > ( sina  cosa ) (7.18a)
[ cosacosfS —sinasinfS —sinacos 3 — cosasin 3 7 18b
~ \ cosasinf+sinacosfB  cosacos 3 — sinasin 3 (7.18b)
[ cos(a+pB) —sin(a+pf)
- ( sin(a+ ) cos(a+p) > (7.18¢)
=R(a+ ). (7.18d)

X (CIRB) ¢ (CI=0) D 11T 1 HHOERLZWLIZ 2172 HOEROLLE, BXF 11725 HD
BEERZWLIZ 21T 1 HIHOEZ DI 5 XORBEH XS,

cos (o + ) = cosaccos B — sinasin 3, (7.19a)

sin (o + ) = sina cos § + cos asin . (7.19Db)
7, X (M9E) B LUK (CITUB) T, %2 —[FIKEZHZ 2 ROXDBELNS,

cos (v — ) = cos accos B + sinasin 3, (7.20a)
sin (v — ) = sina cos f — cos asin . (7.20b)

N (9E), (C198), (20d), (C200) &, =ABROIMEEMICIZNR 5%, INEEHIX, §T21
[P ICRER L2k D, A4 7—DRAReF Y R EHOUEEFHAL T BEHT 222 TE 3,
%7, X (OW\@) T, B2 a lCEEXHRIZ L RORMBESNS,

cos 2a = cos® a — sin® a (7.21a)
=1-2sin’ (7.21b)
=2cos’a — 1. (7.21c)

251z, A (CTUH) T, %2 o TEZMZ 2 L RXROXMMEHND,

sin2a = 2sina cos a. (7.22)

R (2m), X (E2) 1, =MD 2 EADOARIIE»I R SRV, 2 EA0ARKIE, S22 [p.a] 125
ARL7zk518, A4 7—DRXe AV AFHOWEEZFHALT EHET2Z b TE S,
7.3.4  ZRTTORHERE

ROATHI M(2,1) 1%, (wo,y0)T % x HINC 2 55| I TATHITH 3,

M(2,1) = ( - ) (7.23)
M(2,1) OTHI M(2,1)! &
M(2,1)" ! = ( g (1) > (7.24)

M(2,1)7" £ M(2,1)" e M(2,1) 1&, EIZFFITIRRN,
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7.3.5 THIOMMIEICIFRR D LT 7% WRHER

BRI —MRIT D L7272 2 8 2R 3i2id, D i 0hile O e D THREBIR LW,

Frazhbr 33 EABOEAOEED (1, DT, (-1,D)7T, (-1,-D)Y, (,-)T TthsrE, h
LDHIRZ MRS R(r/4) (R s 45° [AliE X 8 247581) 25203 % L IEATEE (0,v2)7,
(—v2,00T, (0,—v2)T, (vV2,0)T ZEA L F2EHAHE RS, ZHUT M(2,1) ZErHF5 L, IE
TR B DERM 1 : 2 DERITR S, —T7, BRAIDIEHTEIZ M(2,1) ZEr6013 5 L, #Hiteh
DHEN1:20EAHICKR S, AU R(r/4) Ero»ris L, 45° HOEARE RS, XoT, 17
FD 23 F BATIE— ISR RNRIE L D S 72700 MRt E 2 5 2 2 ITHNC I3 SHIERID R D 37053,
ZHUIRFIR 2 BIT D B,

7.3.6 =RTTOEEREE

LHFEREER e-epe, BDHo/L %, e, e, e, DADICINLDOHD + FAD & B TR

[DZ 0., 6, 0,723 EEEXE 38MER0,), RO,), R@,) &, ZhAZHRDO LS RINS,

1 0 0
R#.)=1| 0 cosf, —sinb, |, (7.25a)
0 sinf, cosf,

sinf, 0 cosf,

R(6,) = 0 1 0 , (7.25b)
cosfl, 0 —sind,
cosf, —sinf, O

R(0,)=| sinf, cosh, 0 |. (7.25¢)
0 0 1

7.4 1T K BEIL—X AR DD & &
741 3EII—XAEBERDITHICK B0

2 B —RAERDFHEIC OV TIEFHZORETEBELTED, XD TR T 2 HEIEZBRWTHA S,
3 CEN. RGN, BRADEBICGRER TEZ2RAKDODRICH 3 TH D720, T Ihobildbzihd
%o 4 e Loy —XxpERicon T, (8% D §02 [p.0ad1) 1Zidil s %,

3 TCHN, — RGN, 3 x 3IEFITHLHIRT bAZEHWCTRICRD XS IZitdEh s,

ailp a2 ais T dq
a1 Q22 a23 Ty | = | d2 |. (7.26)
az; azz2 dass z3 ds

Lo (28) cREh s 3 E—XITRRIIBEAEER (ai1, a2, ai3) / \/a + a2 + ay TH
R o OUEBED d; / /a2 + a2y +aZy O 3ROFHOHEXTH S, 22 Tie{1,2,3} TH
%, BN —RXAGBERDOMRE, 3MOFHDORRTH S, N KT (N > 4) O#L—RGERXDS
&, N ZOuEVFHOLZRERD 2 Z iz 5,

742 HOZRDBEZEICES 3 EIL—RAERADREH
22.1 HEORKA

H ZADBEEFITHT L MBIV, ZOHIOFGARD®KIC LU SOV TN S DT, ZoHE
HED7d, & LITLHOERENE L DOMMBIICERLnH oL X, T2 ANEZ THARICE
BWE ST 2, LIRS 1THIOR AR ICIZE a7 WD T, ZOFEHN 7 ADEEELRIRD S 2



7.4 ATHNC X 2 H#N L —RIGRER DR & fi#E 79

—ajjdy3ds3;
0 +a,335,a3,

—a,ay1dyy

~a13843) +a,,aya53

7.3 3 x 31THDITAIROFE, ELELSHETANOPIE (F) 377X, HLErSETADD
I () 3~ A FRTH S

25 5,
X (CZm) Da;; & dj TROXIREEZGZ 5,

—2 1 4 T 12
1 3 -3 z | =1 -2 |. (7.27)
5 1 —1 T3 4

222 175X DR

%3, AL et (ERIfTHITH 2) 2 e 2D D %,
aij (i,j € {1,2,3}) ZEHKL T2 3 x 3175 A Of7FHIX |A| &, KD &kS 52603 (K3
ZMH),

|A| = ar1a22a33 + ai2a23a31 + a13021a32

— 11023032 — 12021033 — A13022031 - (7'28)

N7 bv (aﬂ,aig,aig), [Z € {1,2,3}] X, qzﬁo)ﬁdiffﬁ%fgi%ﬁ‘, quﬁtﬁfiﬁiﬁ’%%i%é\,
THIRIEE e 272 D — ISR TR,

4723 FiEEE

ADEMETIE, RO XS5 IATHIoRAMS & ERZ I a ThRWEE D 3 x 3 {751% Eh
ST, FIEHED BRI, FAoTFlERART e X DG LicZHEEZ RS L=
TINCER T2 TH D, D 3 x 3FTHNDEIHLADHINZ MVEMAT 3 x 4 1750% 1
%, ZOTHRIERFEEITIE VS,

A 3 X 3ITANRLENL ST TTL, $F, 11THD 1/2 8% 247HICMZ, 11THD 5/2 %% 2
THIICZ %,

1 00 2 1 4 12 —2 1 4 12
1/2 1 0 1 3 -3 -2 |=( o0 772 -1 4 |. (7.29)
5/2 0 1 5 1 -1 4 0 7/2 9 34
RIZ2THD -1 5% 31THICIA 5, TbH
1 0 0 —2 1 4 12 —2 1 4 12
0 1 0 0o 7/2 -1 4 |= o0 72 -1 4 |. (7.30)
0 -1 1 0 7/2 9 34 0 0 10 30
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Z2.4 BROZFREE
AU ZADHEEIETIE, MENEERTo2be, ROFTRIHERAZITI 22k EoR
(30) FA LMD 3 x 31THIZBAITHNCT 2R EF %2175, LaL, X (E30) LMD
3x 3MTHIN E=AITHITHE 2 BRT DL, b —DAMRFELD 2,

KENDFNRZ MV (21, 29, 23)T ZEIEE IR (C30) HUEEERTLERDLIITR B,

-2 1 4 1 12
(0 o )()(4) a1
0 0 10 T3 30

FoRZ, x5, 2, z1 DIEIZ, HHIEITIZDTHZ, T74bDDL

x5 = 30/10 = 3, (7.32a)
(7/2)xo — x5 = 4, (7.32b)
(7/2)zy —3 =14, (7.32¢)
2o =T7x (2/7) =2, (7.32d)
—21’1 —+ x9 + 4.’,12‘3 = 12, (7326)
—2x, +2+12=12, (7.32f)
xy = 1. (7.32g)
A (328), s (32A4), X (E328) £
Tr1 = 1,£U2 = 2,1’3 = 3. (733)

X (30) A0 THNE E=A1T5ITH 55, RId [p.&2) &S5, EADITHIN R =MAFTHITH 3
Y E, v, yo, ys DIEICEEZRD 2 Z e TE S, OBHIC {44 [p.RI| Tk % LU I X 2 g
EDaAYEa—R—ICX3ETH LAV LN2DIE, REITRLELI I EZATHIBLOR=
ALTH R 0175 e § 238N — KGR0, X (32), X (30) [pR2), BLUR (52) [p.&2
D XS BFIETHEICRD N5 TH 5,
225 %BHEA
DUFRBRAICOWTEIRS %, X (30) Hie LT, 117H%Z —1/2 %, 317H% 1/10 53 %,
ERAS P25

~1/2 0 0 —2 1 4 12 1 —1/2 -2 -6
0 1 0 0 7/2 -1 4 |=|0 72 -1 4 |. (7.34)
0 0 1/10 0 0 10 30 o 0 1 3
3TTH 2 5% 147HICMZ, 31THZ 217HICINA %, §72D5
10 2 1 —1/2 -2 —6 1 —1/2 0 0
01 1 0 72 -1 4 |=(o0 72 0 7]. (7.35)
00 1 o 0 1 3 0 0 1 3

21THZ 2/7155 %, &bH

1 0 0 1 —-1/2 0 0 1 —-1/2 0 0
0 2/7 0 0o 72 o7 ]|=(0 1 o0 2]. (7.36)
0 0 1 0 0 13 0 0 1 3
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RREIES

1 =1,29 = 2,23 = 3. (7.38)

21THD 1/2 5% 1 {THIIA %, $72bD5

o O =
O = O
—_— o O
W N =

Tiabb, XD XS IHENFLNT,

743 LUDRICE S 3EI—RATERDBEES

R () [p.A] LD 3 x 3178 X (230) [pd] D 3 x 3TFNI T b MABTHTRT
1 D F=ATHITH %,

3x 3MTHNCR 5T N x N 1751 LU fMRFEET 3 e &, Ik A0 TE —RABRAZHL D
Db o X bEHETHRINTWAAETH S, R (LX) p] 2RDESCET LT 5,

Ax =b. (7.39)

K (C29) [p.0a] 58D 3 x 34741% Ly, 3 (C30) [pm] £LD 3 x 3 1751% Ly L@ v ()
[p.A] &3 (30) [p.9] T/T-> T2 EHEEEE, XD XS5 cHEIT 3,

L2L1AX = L2L1b. (740)

LoLiA BR (£30) p] 688 X ORX () AU RTESC E=AGHTHS, %
U( =LoLA) v e R (D) 1, RO &5 1c#IT 5,

Ux = LQle. (741)
M L meLg*}%,E#Q#wézmwismméo
LUx = b. (7.42)

9 Loy 23R T2 L

1 0 O 1 0 O
L.Li=| 0 1 0 1/2 1 0 (7.43a)
0 -1 1 5/2 0 1
1 0 0
=112 1 0 |. (7.43b)
2 -1 1
RO ST [p &3] SBT3 FMUCHE ST, L [= (LoLo) ™| 249 2OMEETRD S Y
1 0 0 1 0O 0 1 0 O 1 0 O 1 0 0
—1/2 1 0 1/2 1 0 0 1 0 = 0O 1 O —1/2 1 0 (744)
-2 01 2 -1 1 0 0 1 0 -1 1 -2 01
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£oT
1 0 0
L= -12 1 0 |]. (7.46)
—5/2 1 1
Ux =y. (7.47)

LEWT, R (22 [pEI AT S L
Ly = b. (7.48)

L i<t (720) [p&2) %, bicwt (C21) [pm) FlERAT 5 &

1 00 m 12
(1/210>(y2)(2). .19
—5/2 1 1 Ys 4

Lo (T39) O3, 51 HSIERICRD 5h b, Thbb

Y1 = 12, (7.50a)

—6+yp = —2, (7.50D)

Y2 =4, (7.50c¢)

30+ 4d+ys =4, (7.50d)
y3 = 30. (7.50e)

OV a—&R—IZ X BRMEREE, —IchIREeE D Bobuc bl s 325, R (29) 40175
AR TRT 1 THS77H, A (B0) T, »IE, EIDEZ 2B LH1T-o T0RVL, —fRiC
FEATHD N x N O R=AT5ITH 258, THORARIHITRT 1 THS L, MERDZICH
h N BEOREE{TORL THED, 20k, EHICHEERDZ N TE S,

R (Cz2) H:02, R (o), (Cog), (C508) 2RA3 % ¢, R (C31) [p&O) L AURORIES

h%o
—2 1 4 21 12
0 7/2 -1 w | =| 4 |. (7.51)
0 0 10 23 30

J:@ft&i, I3, T2, I1 @JILE\L:%@J:'B@:%LTéo Thbb

x3 = 3, (7.52a)
(7/2)xe — 3 = 4, (7.52D)
xTo =2, (7.52¢)
23y + 2412 =12, (7.52d)
21 =1, (7.52¢)
£oT,
1 =1,20 = 2,23 = 3. (7.53)

D KD IEHRD 5Nz,
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791% LU 73 L CHESL —RGRBER 2 <R D13, bot d@diczioFRe LT, KM
R A — XX R BRICY, kBRI TV,

BN L7220 75 & 0 S EEND ORINATHZ LU S 23 7 v—F 225, O IMSL
(International Mathematical Subroutine Library) %2, ¥ —ZX 7 7 A L TR ATV S
LAPACK (Linear Algebla Subroutine Package) ICHEINTWADT, ZHbZ2HWVWS L KXW,
LAPACK D4, ?GeTrf (7€ {S, D, C, Z }) T LU %17\, ?GeTrs TRZER®D 2 D2 —fRIKT
DB, EHHVBEREEIR, FREERY, BREEREYE, HREERBOL A, Theh S, D, C, 25
BT %o [Ge) F—BATHIOEEITH V25, fTHIORAREIGT T, ZORREZEZX S ZLIT&D
SOICEEREEZITA S Lo ICa—FEATW3, THl2—HLU gL TH< &, K (0) p.3
DELADHNIRZ A IDPET 2551, EFCERICHEEBFZ N TE 3,

WITHIE RO THL &, —RAENcHERDONE XSICBA 20, ZOFHEE N2 H (N IX
TAIDRITCEY) DHFHEEITS . TAUXLU 2K DRERIVEL £ R IR Z v, #IEREO
BIEAEZE L TWAIIEETIE, #7512 RD 22D T TatEE21TS LlfIEhTL £ 5,

744 HIZADHEEEICKBETIOKRDA

AREITIE, 3 x 31THIDMITHIDRDFT 2R T 553, 4 x 4 Tl EOHITHDRDFITOWTIE, fF
% B §D33 [p.13] 1ISERT 2,

55, EEDH A, GEDHE D 31T 6 FIDIEKRIREITINEE S,
AU ADHERZ, FFHEFECOHVSNS, 3 x 3 OEAITH A OHfT5 A~ 2h v R
DHEEFEEHOTRDZ Z e TE S,

E % 3 x 3 DHA{THE T5 L

AA!'=E. (7.54)
FoR (C32) oA LT, 25 3 x 3 DRLITEIEP T T X
EA™'=A"1 (7.55)

DT 22 L # BEICEHLTO L, A, R (C20) TRWEFIEES o 2 1cd 5,

-2 1 4 Tr1 T2 X3 1 0 0
1 3 -3 i oy ys | =0 1 0 ]. (7.56)
5 1 -1 Z1 Z9 z3 0 0 1

RN 247515 R (C29) [p.d] 225 (230) [pd] NOEFBICHWZDDEELDDEHWV 5,
7341 giEEE
59, X (W) [pa) KRS, 117HD 1/2 5% 247HICMA, 11THD 5/2 %% 21THICIIZ %,

1 00 —2 1 4 2 1 4 1 0 0
1/2 1 0 1 3 -3 = 0o 7/2 -1 1/2 1 0 |. (757
5/2 0 1 5 1 -1 0 7/2 9 5/2 0 1

iz, R (730 [pl) LAk, 247HO —1f5%, 3fFRICMA %, Thbb

-2 1 4 1 00 -2 1 4 1
( ) ( 0 7/2 -1 1/2 1 0 ) = ( 0 7/2 -1 1/2

0 7/2 9 5/2 0 1 o 0 10 2 -

O O =
O = O
—_ o O

0
1
-1

O O =
= o O
— O
p—

= o O

(7.58)
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2342 FIT5OFRAE
N (IBR) HAOLEMD 3 x 3T E=A1THTH 2 Z e Z2FHL T, §ra24 pR14] ORX
(=32) [p.BO) & ARk T80 317H, 247H, 1 {THDIEISER, ek 2 e TE S, 17
D LU 3B RD S0 THWIUE, WITHIDFE S EHIITS 2 TE 3,
2343 #%ERA
R (33) [pB0) LAk, 1/TH%Z —1/2 %, 317H% 1/10 533, Thbb
-1/2 0 0 -2 1 4 1 0 0 1 —-1/2 -2 -1/2 0 0
0 1 0 0o 7/2 -1 1/2 1 0 |=(0 7/2 -1 1/)2 1 0o |.
0 0 1/10 o 0 10 2 -1 1 0 0 1 1/5 —1/10 1/10
(7.59)

X (33) [p&0) L ARAC, 31FH® 2 5% 14TEHICMR, 347H% 2/FHICMR 3. ThbB
2 1 —-1/2 -2 -1/2 0 0 1 -1/2 0 -1/10 —1/5 1/5
1 0 7/2 -1 1/2 1 o |=(0o 72 o 710 9/10 1/10 |.
1

o 0 1 1/5 —1/10 1/10 o o0 1 1/5 —1/10 1/10
X (36) [p&0) LAk, 217H% 2/T 153 %, $bb

(7.60)
1 0 0 1 -1/2 0 —1/10 -1/5 1/5 1 -1/2 0 —1/10 —-1/5 1/5
0 2/7 0 0o 7/2 0 7/10 9/10 1/10 |=|0 1 0o 1/5 18/70 2/70 |.
(0 0 1) (0 0o 1 1/5 —1/10 1/10) (o 0o 1 1/5 —1/10 1/10)
(7.61)

S O =
O = O

; (32) [p&1) LAk, 2 /7H® 1/2 5% 1FEICMA 3, ThbB

1 1/2 0 1 -1/2 0 —1/10 —-1/5 1/5 100 0 -1/14 3/14

0 1 0 0o 1 0 1/5 18/70 2/70 |=| 0 1 0 1/5 9/35 1/35 |.

(0 0 1) (0 0 1 1/5 —1/10 1/10) (o 0 1 1/5 —1/10 1/10)
(7.62)

Thbb, R (055), R (T50) [p&3I BT A~ IERD X3 Icked bhiz,

Tr1 X2 I3 0 —1/14 3/14
A7 =y oy ows | = 15 9/35 1/35 |. (7.63)
Z1 Z9 zZ3 1/5 —1/10 1/10

7.5 THOBEBMBCEBANY ML

751 EEEMNE (BEE/BENRY MLEE) OREHNE R
B ERE (EAE/EEXZ LEE) 35 H, SERBFEOFLNREEO OO TH S, ZORME
PETOTEL LZDIF 18 HACET, A4 7 —3 ZHICIDHATLZEND—ANTH 5,
EEEZHFRANC Teigenvalue] WS KA VEETHAEN 203, ZOEZHRINCHWEZDIZFAL Y
DEEEZ L LIV M T 1904 EEDZ ¥ TH o T,
752 2 wOEHERME (BEE/EENY FILEE)
2 x 2 T DOEEEMEIZRD X S5 i1cidihEh s,

(2 2)(2)-+(2)
a1 G22 T2 Z2 ' '
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BARRNCEIEZ AL TRE L TA L I,

<? §><2>:A<2> (7.65)

(z1,22)" = (0,0)T WHSIRBTH 25, THEEERT FridEbiv, FoREIRD LS 1D
FI 3,

A—2 =2
A—2)(A—=3)—2=0, (7.67b)
A — 5\ +4=0, (7.67c)
A—4H(A—1)=0. (7.67d)
& (TB7d) DR,
A=1,4 (7.68)
A=12RAT2¢L
-1 -2 I 0
.Tl/l’z = 2. (769b)
A=4Z2RAT2L
2 —2 I . 0
(5 ))-(0) (70

X (IBR), A (rB9), A (Cm) ik, X (63) OEGEMHE/ERRZ MLEEORTS %,
753 BRTOEHRERE (BEE/BEENY ~LEE)

N x N ¥ o EH EREZ 2 x 2 75O FEAEME X D&MD, BRI RL% 5, L
7L IMSL % LAPACK ¥ D54 75V —2i%, BHEHELEENZ ML EHET 22003 71—
FUBHBEINTWVWS, N x N THOEGHEE#EIE, ZasZHWTBEREZRDZ BN TE 2,
754 XESHENEIFEROES ERRE

TRV LTI VRTTO X oR2 Huwridids 2 ime LTiE, 1917 £ UL M
Ko TEENGZ 5, 1931 F 5V LI Ko THRRS NI 0L b7 v THEE, HERERE UTH
WHEATW3, 1917 DI VL FDFHXICH 1931 FED TV T DRI D, TS OEGGHAIES ERHE
TH5 e WIrtiblE—tkwv, 1968 4, T UL+ D 80 MOMAEHZil& L THRE N, HEHICK
IV M-F T THEGD 3R T — ANDIRZ R U725 hid 5, 2l d leigenvaluel ¥\ 5 EE
EHT Z R0,
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B 5 PAL LU ERT 1967 E1C, HIZBWERTO LR @EIC X - THIRE ALz 33, 43, 6 —=R
WOWTikam LZiiXhid b, EEPHBR Y, B2l a2 EAEEE e UCEh L2 RF 0
WX TH 5, JokolE, ZDMXHBPHRINZERICHERTEL BozGh b TNW3,

X MREN AR ORI R ENC D, MBMR, MR, SAERR, FHEES, BTEAKE, =%
TIER M B WD, HE0HEFERCHICD FEMHE/EERT ML) VI FEEES LRV, i
FENCHAER S L SEEN TV 2N EHT R O BRI, 2001 FICHiRE N7 5V 2D 4 —
T4 LI KBEELZEDLNLD, 500 R=I U LD ZORFICH TEEMHE/EHRTZ ML) 2W0WHEE
DRV, Z T — ZADAFEANFHTRANC R TR D70, ZiHT — ZADFRE DO —EHIT & o TZ O
BPHEEINTVEDR, FTVIRI NV MIEoTREEINTVWEEIIZ, PR 2/ —RD
X AREHFEGRO IR TIX, ELALHEALND DR ->7-DTH %,

EAEREE, MR BB T2 2D, BEARoMR T —IncEREshcn
5, TN FEZICEAER (BAR- U OR) RN, ZoZrd, X REHTECEO T
PNCERFEI N B ICIEE > TWRW, MY OfFRe L TAREIRL TWa D, MY B¥ D
MFIIZEIMTHER R 2L, TOHEFRI L DERESI ZHDTEL %,

iﬂﬂ$45¢1®Q&ﬁﬁ?%@ﬁ@ﬂdﬁﬁ%@m)%%%mbfﬁﬁ?étu?®i5ﬂﬁéo

K

(k, — K,)cos0pDy = - [X0Do + X-1Dx], (7.71a)
K

(k, — K.)cos0pDy, = - [X+rDo + x0Dn] - (7.71Db)

22T, Do & Dy FAS X D REEMF 2 5E2ICH- 3 & & iR TOB R v KEHEOIRIET
Hb, LTFORABTIIERTH 205, T UL TV OB EMEREBEICGHAT 2B0 X HRIE
&, ASHEOEBANZ P VOREEE» S DXL Ak DB, Do(Ak), Dy(Ak) 7%, LUFOR
T3, um@ﬂ%ﬂﬁﬁ(?ﬁ%ﬁﬂ&ﬁ«?%ﬁ%ezZ?é)Kﬂbfﬁﬁﬁﬁ%ﬁﬁ@b(ﬁ%?
vy —R), AGF X ORI EEE T (Ak:O)%@t?éo:@z%@x%&t@ﬁ
D (ZRFTO) FEARZ LKy, K, OHRBOWHBEE ST TRV, KEIZZ N2 IS T H
Ot TR HTHZ, X (C2) UBEDOEFERMEL L TORARTHL IR 50, EaT TORD
HIBDPEAR T PRI 2 DFET 5 L8R5, MmARETCORDERZHEET L, THHDHK
R PVAEEEL S4 Vide, KWHTTH 5,

fRYCIRABIE X ARG OIRE) /7 M EELE (AS X # e KT X SO bV 2 &0 H) ([CHRE
RIECIREEDOAZEET %, k, & K, X, BRANEEZCBT 23 X FHEBRZ bLd e, K57, Dy &
Dy, (FFEE & K OBERIRE, K = 1/\ (M & X BROWE) ZAS X BROBEL, xo, X—h, Xin &,
JIMBETH 2 BRIMERDOFEHE —~h BXUhRD 7 -V ZFHMTH 2, p=k, — K, LEL L,
X (C) ERD K5 iid T2 Z e TE 3,

—EKxo SKx-n Dy Dy
( LR LKy > ( D, > = pcosfp < D, ) (7.72)
L7 ->T
pcosfp — %KXO —%Kx_h > ( Do > _ < 0 > 773
< —5Kxtn peosfp — 5 Kxo Dy, 0 )" (7.73)

BTy = pcoslp — 5 Kyo Ll L

G EE)C)
<_§KX+h W Dy, 0 )" (7.74)
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X (CA) OEARE XY PV TRWEZFFORME, TEAOTHOTHRAERIl22 28 THD

T %KQXthh- (7.75)
R () off
, K
W= 5 VXX = (7.76a)
Do/Di = /Xn/Xn- (7.76b)
B&U
) K
W= =5 VXnX—h; (7.77a)
Do/Dh = —=/X—n/Xn- (7.77b)

TH2, EBEOIT L -5 7 THERIAS X BBOBERKFZLELH AL Ak 2 EBLEZDDTH
b, X (), (C@), (CA) HRNTEHRDOTH %,

X () 138 & 2 ERERE (EEE/EEX2 SLVEE) RoTh 20, ZoMimEikEAaH LT
PLE, FUTE Vo BRYRIAEN COEEREL L TLE 2D TH 5,
755 BAER (MaAER) 08

R (CA) ofgr LT (Cm) BXUR (L) @ k5122 00@nFonzs, R (Ca) c©, 7v
ITRZBRE T DN LD exp (—i27Kp - r) BE L exp (27K, - r) LT 22 RD &
IITERT 5,

Dy(z) = Dy exp (—i2muz), (7.784a)
Dy(z) = Dy exp (—i2mpz) . (7.78b)

FOKDOWAZ exp(i2mpz) 20T 5 ERXROABEHND,

Dy = Dy(z) exp (i2mpz), (7.79a)
Dy, = Dp(z) exp (i27puz) . (7.79b)

R (CrRd), (C78B) % z T L TROX 21§ 5,
d

EDQ(Z) = —i2mpuDy exp (—i2mpz), (7.80a)
d
EDh(z) = —i27puDy, exp (—i2mpz) . (7.80b)
N (C2) z&Z2ETL
Dy = —— [xoD 1D .81
WD = 5 s tn [XoDo + X-rDhl, (7.81a)
Dy = — xnD Dy . .81
HPh = 5 s XnDo + XoDy (7.81b)

3% (C798) & R (C796) %3 (CX1E) &R (CRI6) 047 A LT

uDy = [XoDo(2) + x—nDn(z)] exp (27puz), (7.82a)

2cosfp

uDy, = [XnDo(z) + xoDn(2)] exp (i2mpz) . (7.82b)

2cosfp
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X (CX2) [pBR] 23 (=0) [p.B7| I2RAT 2 L ROEMAHEANMG LN S,
d itK

S Du(z) =~ [0 Do() + x-1Da(2)] (7.83)
) B

D) =~ [Do(2) + xoDi(2)] (7.83)

z cosfp

Do(2), Dp(2) & X SRASHIREAG D S DES 2 1B 2 EEK e AFHKEO X HIRIETH 5, K
(rR38) B LUK (TR3E) 1%, EARHERICIEDZR SR, LT oL b-F v TG e [FRR, Flabofd
WAL D7z DI ASE X MDD 05 DAL DIENEM S TN S,

E ARG (FAR-F 78y DOR) BRERINLDIIZSH R EFT, 1962 FFOZ e TH B, TN
NE-F U THERPRRINTDON 1931 Fi2 o7l 2R T 5L, £hbro 30FEMULEERTOZ
TH 5,

W R e EEEMEIEELRERICH S Z2iF, SHBRINCEE#HIATWE Z 2, =
WV ETUIIZZOHERMBRE L TV Z ed, @MARBERDEN 30 £ BN FHKTH 2 L Bbh
%, BRAZEARDIHIZH EFMEBEE W FEEES LRV, SAMEIEEEOTEXTH 27
D, Xn, X—h ZIEMANOMNEDOEBTHEEEZDIENTE, MM TFEATIOFS 2B TE
5o INDZOHERDELWVRHBE Lo TWS, LALIDIEIZLD, mm@muﬁﬁﬂmtzﬁ
BRENDZZENZL, Ty THEROEAHEME Y, #VARMDIERNCEZE AR TD
% WVIH RN, Bl borEZLNS, T oL MT Y IHEEE m*@m@%ﬁﬁlﬁ%mu& LoDl
BN EREFEFIFEHLTVE, =L N-F 0 AL T — RITHRRE N2 DU,
1967~1968 TED Z ¥ TH %,

—F, BT —RIMNIBT 2 EAREEEEE D 2003 FICHRT 5 FT, JIFELRD -z, AHi
TRl EIIcon b-5 v 2 Midm e @AREEROEMEN D - & B s Ttwiud, £5oH
LRI oTZTHA S,
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76 BRErEE

761 HIRDHBEERZEICDOWT
611 BE BEIHLELIHES DD

FRIARB D BRI EFEH AT — KRR TH D
KDL TRELLEE WS DDA > TVE
L7 MFLTHD ET), ZHIES5HE - =0
HEHERPHRBRAUUTVS LR L 20T,
FLBDEDTL & 9D,

7612 B

Web THRR7ZDTTH, AU RADEEEZR
XHMLIEEFEILTH S, it LzidEDIZE A
YTl MERFACEEEZTUIEERELL X
AQAR D5 AY: N

772, —HBORHFICHEITE - TED, M
LiEICIE, HURA-PalXrolEEL v R
DHEEL DD, MEZEZZDOE VI L
BHHELT,

HYR-Y anLRZUiRE, viZh RIIDOITH
ZHAMATINCER L, AEHEZE & RIBRAZRIC
B %2 EDTIAToTHEDRVWE ST, HV
ADHEEFICE L TCE, BINAEADITHN L LD
FIR7 SIS =A1TH% 00 % Z &2 & D i
HEZITWV. AT Z XD e 204 B
R TRV ZFO LI L E T (FitEH
K)o ZDdHE, E=ATHR W T TR
WHADITH 2 LTINS S 5 Z 2 I2 & - CTliR%
KD E T,

CO#EFERD §ra2.4 [pRO) I, AIENEE
1Tol=dbt, DTN EZAITHNCH > TWn
5ZEFALT, BrEBERRDTO L HIEKL
DWTRAR L TWET, ZOFKRIIOVWTHY
AL DIBH Y F8 A, LU D%
WAFRIH L TH Y RD [GAEHER) O
TRERVWPEWVWIZIDBLET, 'K T5) v
5 DIFDVWIIRREF & TTAH, 200 FHOFKA
2 LU I X D % KD 2 D —FNRINT D
5, WS ZEERLEDTIERWVWTL & 955,
EESH, Bl Z0E §aa [p.B3] @ & 5 RFiE T
TH1% KD, ZNEHLOBEHIDOF R Y s izh
F5, tworRhHFarva—x—-oruerss

LERTIT YT o T, LRI TVER A,
N TOITHI TR EN S N H— KGR % L
WZHizh, WITHIBR o T TH ZHELHAD
FIRZ ST TIEZRF 212 N2 Blop T HE
BREY 72D, LU SRk 25X D b IEN%R
W2 BDTT, ZHTHHTH%RD 2 FEITH
LTiE, Z4Ucd LU Dz v 2 FiEs R X
NTVET,

NFFEEAERRICHRERBO v 75 3070
HBREERN L2 DD 9, WTHIDER
BEICLER-T, ThEHELUERSES 70
T LBEVRELE Lz, BHBEMETH 7212
HEDLOTHMIDSXETHATLR, ZOMHH
DEATIZIR > TE IR 2D E L7,

613 5 RETITIOERZRLTHLL
oh

LR— b 2ELERETIE, [THOEOET
Fi L, MREHLIED X5 ICRHITITAIOZER %
KLTREVOTL £ 5%
r60.4 E%

BoEEA,

REHBLIE (Y ADHEERE) 2l d 365,
Web EOFHET, fERREATHNEHERD 5
T35, tWHidE LTw2d0idize
AEDD EEA,

ZHE T OPFRCEATHLS %
BRLT, X TE,»ST5E 21T 350812 L
¥ L7ze AV RDOEERFFHEIIEFICETT,
772, 2D PRI ICHEATLES b EHiLE
(H7 2DWEE) OEMEENTLES LEY,
WERFEBATH O N K2 BT % 72D DIEFHT
FIREA CRlib L& L7z, REHLIETIE, To
AL — RN O WIS & 175 % 200 % 4
ERELTVEDE, 2W0WH ZerEhRNTL R
W,

7.6.2 fEEDMAEAICDOWVT
62.1 i 1757 DfaEEIC DOV T

RFEWCEZEGRDO D 2 EMTIZ RO TT 2,
TR L S HETETVWERA, 22T, A
IR R ITED D IUIBA TV ETWT T,
DS Lo D A THERYE 2 LT &
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BT AT DR L IEH]

WDTL & 9 D%
75622 E%

IEHE» 7525 EEa P a—X—
TiToTHH, ZABERTVWET, A, %5
f5RIE Web DFLETIT>TWVWBDTYTD, Uk »
35 INEROBEL T HNERA,

Web FICHBICHFEET 2L E X, FEICED
EWEKOICEZFT, HOENEMEFICH L L
iF, AR X EE A

M EARRE S 2IFhTn/-0T, #ERE
WAL THERICE D 200N EEA, L
PULBIE, 4 Y& =%y POZEMZILRHHAE
RPLIMET 2 Z i, FAICE o THRLUWERIC
BRoTWVWET,

763 HFECWIRICOVWT
7631 B SKREHICOWVWT

MEARBER) DL RDBDRDOTL XS
Mo Flz, ZOEGM X KREHTYIY DI O 2
MoMRTIX, ARBRERTHL NS 2L TE
ALWVDTL & 5 2%

7632 B

ARG X RE YO MR TIEFEHT
H2HOD, zhNoMFETIIELBELOHE
TS, WA EE A R R T R O B R
HBHh, TV FyIHERS BAMED Z S
Vo ZHERT, X REHTYEEE e X BOLELSE
DIETIE, FrACHIONTVWEEA, ThZ
NSEAERE & WX cilid S 2 BlER T
3, §CHa [p&AH| & §rHE [p&A #SHL T
W,

B X Z 30 FF1, MPHTOMET—~<& LT
BEALZOR, XBFORNEa ¥ a—L e LGt
W, zh e XMOZHKETHMET L, 20T
NHH, REDOE D L 5 2T Lz, FALZ,
2003 FELUE, @AM E 2 — RCHRL, 2
Nz evo7arsnza—- KL, ERTZ
DIEL S ZAEAHL £ L7, X E3 [p.B3] (a) & (b)
&, Th2NER e HERTEORMETT, A%
RID2ETCEHOEARIDD FHATL,

g7 X Mot e fmta >y br—1Th,
FODDINIZHE 1 AFICHR>TWVWELR, L

U Z 2, FAHSBTh L 725 53w D
DN PR E DI VR 72D, RO DIZKR-T
LEWVWE L, HATHDL DO TRAIEEIN
X fe, X fREHTEE O =R, ik 20
FOMICOEDH 72D, BREDDEDIZ
ZoTLEWE L7,

EEBIFNE 1 AEOME T, <ok
WIS WS Z2IiZk2DTL & 5, ML
WEWEH D £33, ROE/BRNWILETT, &
DONAE, ZHEEHFTOMGLHE v 7 0%
REBICLT, W2 ZAETWLEFTY, I
ATOMR T Efn F L7z, KhmiEmiesic
BREMER T, TROBETEEDO 7 -V R
BOMEHEZPETE 2012, MAHAEIETS
2w, WO ERD D THAHE » XiEh T
WE T, K TR LT MiMHRE) 2%
K EMBRLUIAERFEE, "V b=
&, 1985 ) —~\NLEENEZ 6N TVWE T,
AN X o7 BRI L TR, &
7D FE L7, FXTHhDBRITHED DNEFTRT
ZEPZILEEZITVET, X TEHZHEN
RETHMAEEIPSIHD EHER LN TVE
I
763.3 B ¥MIBCHFOEEFTHICOWVT
VI BRI D DRB DD LK L ET
B, ZNTHHEE@R I TWARENVWI 2 EWVWS D
i, 20 IEAREE DANCHZSEEL TV
DTEDTL & 5D
63.4 E%

JERIC 2T & 5 RYFEYE IR, FATDH
WRWEFOMRZHOED EFTLE S YD
Wi e Fo e KDV E T, 1924 FICEFIIHOD
BRAIDTERIEZED LT Tent BRI 2D
O b T, WHBED BT EEmI TR W T
SR TE 20T, ZORITIINFE Xidhd k5
WKhEDELE, LeL, ZOHEGEMED LiFzY
RO IIIATAI O HFRIE A2 <, 1TF 2 WS R %
HHTED EFTLE /0TI,
A2 2Bl TH B2 LT, BZSL
DD TIEYUZDHETO X 5 WElfEhTns Z
Yk, PHEEDEB L TOR»r o2 2T,
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EMNENTLE > TOAIMESETFIZL XADS
CRVWET,
BIZISFHEREIEE WO BB H D 3, 1970
FRLEBVET, ZORHIIRAT, Y71 —F
Y74 770 —DEHEL AT T LIz ATz
K, H2ERETOWERERDE L, av
¥a—X—0hENE CPU O#E, XEV A&,
N—RF 4 AZRBIIBWT, BXZ 5EIC—H
DR—=ATHLELTVET,
BEEHEMEE WO EED, FAZY I -5 5
A7) =D a7 EHLIEICXoTHID
F L7z FADSEIRS 2 20 DL B4R E D NGE
¥oT, aYEa—RXR—TZOREH3205Z
i, 2 Z2dH MBI ORhoLTL XS, LA
2t o T, MBITECEDTRTT, MBIEIES
NHEVHEHERE WS DI, HERTH 2 EES R0 -
e ES5DTT,
INLVERITIEWVSREANCE ST, 2
VEa2—R—=P5HDXIITFHRIMEZ2HDT
3L, ZHZHFEETOMMORVHDTL,
SHTZZ, avba—X—D¥ T L—FF
4750 —oHZEREMEZEL 72D —F
YWHY, FEEMELEAENZ VIR

WWRODOLNET, Zv T VL MY TEGER
MTHHIeZREE L) REELE-oTWVE
T, RICEBEBETH 2 Z e ZBMLTVT
b, FOMER/ONRPoTOTE RV, ED
NEF, Aparva——xy V-2 %H
3 20i%, FIAETTORITFUIE AR
V= VEDPETT, SORRELS ZZFICAS
bOEMNIRTIEICKD, ENEDHERIZFE
WEBZ 2N TERLERHZDTT, KA
DR ZR2 Z e iiflo T LTH, av
Yo — X =D EIRIFES 2 H7E, BUERNC T
U, EWVWHSEZHTHLOWHEGREES Z
DTELHDTT,
ZhUE, ZEEOBEIAPEZTOLL ZD
BAHEL VI RRIIBOVTHNWZIE
TT, ZOFRER T - et HIEA I %
%, HBE [phal X CT(Computed
Tomography) &, 2> a—-&X—2H5%
RRTRVWEERI Lo L, HOE
p@ AuZ574—b %k, L—F—D
FHHIZE > T, BHEDOTR—ILHBEXL
BpoETHEMT LI IZRDE L,
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E8HE
ERFEZERYT 55N

fmF BT 212D o T, [BREBUBTZERT 200 LWV ZeNZLDO5E, RIIDHEE
253, R (ED) HZVER (E2) LW b2 DRTNT I v FOEHREVS 40xHD, Hobh
SR Ttg T S NHZEHE) 2 b DZMATERLZLSTY, MRmTFEBD 2 DICHMERNES S,
EWVWS e ERELDADES, ZOHER, 7T v FORMEN, U ZORMEN, TV DRSS
tF GESFRT N FERORMENCDZ Z ) PEMETHLIeZRT I eIlED, #gFr0wsdD
BODPICEHIICERIN TV A 22HHICHR LTI 55 e 2HME L TR T %,

FEERICIEZ ORFIEC IR U222 D 2 23, Hamk BAlic 3 27:9, BARROHIEET 2 T
OrDT, HEIPRVWDBDOE LTk %,

8.1 TTvIDREIEMH
KRIX, 77 v 7ORFEEEZRIRTH S, ZOXIE, EROVHOBFRIEICHBBHINTED,
XAREHT & WO BRZEBINCHMB T 201 LTW3, 79 v Z70%ME, UFoRTiddRahs,

2dsinfp = nA. (8.1)

X% RS 2 HFOMUHB o7 & (MET BNRONBIH LT, 7L —0BRONIIZ, |abl+
Ibe|= 2dsinfp ZFEL, ZAMEEDEMEETHIUL, HVICEDES THICED 75 v 7 RS
X2, LWVWOIBDTH 2, d =d/nDXSIZ, HBFHIFERZERLELT, XOLS T 20—
BT B,

2d' sinfp = \. (8.2)

8.1 77 v DRSS
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X 8.2 TvIDRESM

ZIT, AN LT 1 ORMZHRITFTPITITALS, AWAERHFMAIE, ¥5LTELOVDES S D,
TENED X566, HDEZ?, ZATIERRYE, 8§k 2 NI AS A & KEHADFE
CRDIEAD e BRFDRNT TV TH, BUNZDODBENIEZ NP oT2DT 5,

8.2 TUIDRHEMH

7 DR, 1912 4, 77 (Max Theodor Felix von Laue; 1879/10/9-1960/4/24) 73
XEREHT e WS BREZFHR L7z 212, THEGAT 272Dl RHXT, K2 23| L TXD
NCidE N5,

RoB — AR,
= ‘RoRl‘ cos f — ’ROR1’ cos o (8.3a)
= ROR1 81 — RORl -8 = TL())\. (83b)

sg & s1 1, ASTXHRE K XEDEIE T FADOHEANT "L THDB, Ry & Ry », FfiET B+
M) ThoHh, BoXke 7L -0k, X (B3) Fdo X512k, ZADEEOEES
ThdeE, HRo & Ry ICHELENAIIEDE S TBETEI LIk 5,

¥ 23T, i Ro ¥ Ry ST ATH 5720, RoR, ICELIFD & 5 R#IHEl»S5 3,

—
RoR1 = nza+nyb+n.c. (8.4)

ZZT, ng, ny, n 1%, EEOEE, a, b, c BEAMERY "V THB, ThDL, 7VTORSSE
HCiE, RO, na, ny, n, LT, R (ED) ELOMHES, BEOEBIECR SR TIER L%
Vo B Rg ¥ Ry BEMIBHETHTHZ LS Z L1k, &R (83) 55503 ny, ny, n, OHICH L
TR D W RT IR S BN T L R EKT 2, 3% (83) ALOMIESA, RoR, 51> RoRy -5 D& &
EDMET, RoR, -s1< RoR, -s0 O & XEDMETH 3., &, BEEPMELCHERILTH S,
%7, RoR, -s1= RoR, 80 73 £512, Ro, Ri 2L B LD TEBIZFCTH B, ZOEETIE,
RoR, -s1= RoR, - 8o £ 5 512, Ro, Ry 2EE LT+ 2. MED LiZEW, [AR;| = [RoB|
DT EFZZ 5, Ro, Ri BEUEE 7L —DHRBPRENCH 5 & X, Ro, Ry & & OMENICHE 2 FH
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MNHB51EIT, ZOFHEOYOMBTHIEINTD, KBERIEIFALTHZ, 2O riX, KPHETK
B3z, AGALREAVFRICICRIEHTHH 5,

77w FORFZMFTIE, 5, ZOFHLEOY ZTHELESN THIRBORIDVFA LD 77 v ZH%E
EFRT D, ERINZT 7 v ZHIH L TAGA L KFADHEL THIDLERESFE L TH S, 20D
2 XD 5 2 7k, X (BD) [pEE] BV LER (B2) [po3) kb 3XTHOEKG 25250
W77y TORFEHTH S, >INV RZ 2 (BD) [p.a3], X (B2) [p.a3] oERICIX, 1 KOFHE
WXL CASTA E KFEAPEFELWRREEE 2 /-2 &, HEEETEY, 205 1 0tHE 2 ZtH R
SUEDBEBEATONDZDTH B,

T, ROHANDEFDID, UTFDZeZ2EELTHEL, X (BI) oMz XMoOERE N TH O A
LT, ROXEHRZ M TE S,

Lo (83) i, & (&) [pmE] BRAL, AGEE RSO F b, Ko=so/A BT
Klzsl/)\ VCZ@%) e %%%3—5 Z, W@ﬁﬁﬁ%ﬂ%o

(nga+nyb+n.c)- (Ki —Kp) =no. (8.6)

8.3 INILFDORETEMYE

8.3.1 INIIL +FDEREDER
X &3 [p.6] &, Wk TEM O LT Hyy 25, T UL FERERMEICE > TV 2 RMERLTWL
%, PliX, ERZ PV Ky & Ky OB T, T30 MROHILTD B,
TV b DRESEF DR, W FHEART ML a*, b* ¢ ERD XS ITERT DL IH05
LR

b xc

a* = a (bxo) (8.7a)
. cxa

b* = a (bxc) (8.7b)

ct = a-a(l;<>l<)c)' (8.7¢)

X (B2) O%fka- (bxc)[=b- (cxa)=c (axb)] ik a,b,cZBLT 276 HAEADKET
H% (X3 [pbd] ZK), LOERKDPS, HLPITRDI PV S,

a-a* =1, (8.8a)
b-b* =1, (8.8b)
c-c'=1. (8.8¢)

B bxcld, b, c 2 T35 THLAEOHBORZZZ2FHE b & c I L TEERZNRY MLl
LTERINTVS, cxa, axbIZOWTHFEELDT, XDZ L BHLNLTH 5,
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8.3 I L MER

a-b*=a-c" =0, (8.9a)
b-c"=b-a* =0, (8.9b)
c-a*=c-b"=0. (8.9¢)

ThbbR (B8) [po5), 3 (89) PR T S & 512, R (87) [pH T a*, b*, ¢* ZEHLEDT

b2
hklRS (h kUGB 252508 TH%Z Hyy £ 328, OHpy 3—MRICROATREI NS,

OH,; = ha™ + kb* + Ic*. (810)

ZIT, O TRATH S, RMIcOpBD, Flss P, AGHEORIK~Z kL K,y 7 Ky = PO
LR BERAI AN MERCH B, MESEEEEXE 55, AMXBOFHEELS 55 LTI LR
% O RHRDICEIE S, ZOREIUET A Hyy B0 o7 r &, Ky = Oy OREEAEL, R
(EI) & RORBRD 170,

—
K; — Ky = OHpw
= ha* + kb* + Ic*. (8.11)

X (80) [p.o5] OFE0%E 2 EiIck (810) 2RAL, & (83) [pom), & (89) #EE LT, & (80)
[p.05) ENEFELTALS,

(nga+nyb+n.c)- (Ki —Kp)
= (nga+nyb +n.c) - (ha* + kb* +Ic*) (8.12)
= ngh + nyk + n,l. (8.13)

ngh + nyk + n 1%, ALPITBETH Y, To00 b OREESE GIfg TR T UL MEROKENICOD
3Ck) Miahns s, X (83) [pm], X (83) [poE), X (80) [pb6] TREN2 77 TR
iz EN b, ThbbIoUL N ORGELEE 7Y TOREEFIEMAEDTH 2, FHITRLIEZES
W77y ORI BEMTH 205, TDI LIFRD &I Dtk T, X DHL2ITK S,
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X84 3I7—DENEL 27—

77y JOREEME, KB [pH3) #2835 22T, MBICHRTE S, 77 TORENE,
75y ZORFEIE L D SRR s, KB [pH] 2883228 T, RAVHEBTES, Thbe
SEfliZe, W T LW b DEERT SMERIEZ AN L DRI L FTH B, HikgT L iz
B, MEmFEOMEEE X 5 LT, IEFICHEAORY —L %, XED [p.a3]) X B2 [p.o] Z#ivT
WTIEEMTERTERVWEETD, WM T2 T UL MERERIC 2 2 THBUICHEFTE 3
b — 20, RSB SFET 5. UL b (Paul Peter Ewald, 1888/1/23~1985/8/22) 1ZH{
ZELELET, IEIDESIT, WEMISERT L L VERBERIS 2 5EE2 RVCTEHAT 2 RET
bH%,
832 WRFRYVMILLTSvIREEDRER

EIZAT, T RY MR T Ty FRETEDERRZ bT, K (B2) pa3] @ d DHHOEZ %
FfoRZ ML TH B,

ZDZr%, UNOFAR TS %,

no = ngh +nyk +n.l £ (BI0) 2F@L T, (BI2)=(KI3) LB Z TRORIMESLN 5,

OHpp - (nwa + nyb + nsc) = no. (8.14)
WiSZ4Z 1/|OHpe| %5043 C
O n
|0Hihki] -(nga+nyb+n.c)= |0Hi(;kl]‘ (8.15)
—fFHE O HERIIRD L S ickRE N 5,
(BB Z ML) - [REANZ N L] = [R5 O . (8.16)
LichioCA(BIE) Tnoe{--+,-2,-1,0,1,2,---} TH2Z ki, BT Ml nza+n,b+n.c

23, TR d (= 1/|OHy|) TEASZ 75 v ZRETHE FICH 2 2 2 IiF3hE 5BV, ThbbHETR
2 ML Ot &, KEEA1/d O, 75 v FEEENS FATHS 2 L 15bh 5,

8.4 ZS—DERZEL =S —188

MEZ &, 77—k 77y Z7HOMREZRINT, MFEFEICOVWTRLR L IZETRTO
FRFCERIN TV, ZOERIEE, I 7 — (William Hallows Miller; 1801/4/6-1880/5/20) &
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FoTERINLDBDTHS, LHL, IF 19 HLOMEEE (VI XD BIYFE) THD, X
HXMEHT L WO BRDBFHAINLZ T o LHNCHEE LA THZ 2 i, FEEET S, I 7—1HEK%
BT 2K B [p.d] 72T, MEEIC &2 XOEHEZHERFEL X5 33751, 2L@dohkn,

X &A [p.ag) 1SR TH A, B, ClZ, a b, cllibicdb, KO »oDHHE a/h, b/k, ¢/l DIET
BHb. h, k, | VNSRBI S a, b, cliliE, HOLOIIYIHLTERTES, LVIDPI T—
DHEATH 5,

h=0Dt %, RAIZ FE»OHEEEICZHY, FH ABC X, aflicHTTHsd, 202 kid, A
Bt boif, HCtcDicNLTHRKTHZ, 72, h=0, k=001 %, [ A, BOHEREC
HY, FHABCIZ, afiliy b FITTH2, 2O, k=0,l=00 =D by clli, BX
Cl=0,h=00ZDclit afiilcx L THFRRTD %,

h, k, 11, WiBTFOEBICIEP LSV, DI LX, I7—DEAILMHEDRHLICE-T,
Dol TH5, FH ABC X, 77 v ZHIEATT, K O 2oty 7o v ZHEN d 12
FHLL KD, TOZ DRI D IEMETH 255, DINICEDRT 5,

MEA 5, AB= —a/h+b/k THD, AB-OHpuy &, KO 5ICHETE 3,

AB - OHyy = (—a/h + a/k) - (ha* + kb* + Ic*)
=—-1+1
=0. (8.17)

L7585 C, B AB 23 Oy — ha* + kb* + lc* CBRETH 3 2 ¥ A8 AN, FEC, B
BC 5 & O CA M LCTHEETHS = L2 b, Tl ABC I, WHEFRZ ML (BEAZ F L)
OHppy = ha* + kb* + lc* DT H 2 = & 25bh 5,

%7, COZ kb, EAO 550N ABC ETORMIZAZ ML OA, OB %713 0C & PHEoH
FIERRR 7 PLONFEIC X Dk i,

— = a —
OA . OHhkl/|OHhkl’ = E(ha* + kb* + lC*)/|OHhkl’
—
= 1/|OHpx|

=d. (8.18)

ERD X1, 37— DEMEOMRIIE, 273 0 EMZHRHNSLETH D, EEALRIRS N#ETDH
%, MEA OERERRDE L, BEMCEETH 272D, ZL DHERFITHHRINATWE, T
IO 77y VR ZHEL X5 VI GIE, 2<EDHRRW,
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8.5 HERrEZE

8.5.1 WERFEANRYI FMILOERERICOWVT
B51.1 B a*, b*, c* ZREH (E33) [p.CB] D
EIICEERTBHDH

§83 [p.A| T, TNL M OREEEEZRNE L
723, 1Z U DI FEANRZ ML a* b*, c* D
ERDBDD E LT BE, DOXICERTID
, EBOERICOVWTHZI TV % 2N
T,

Bn 1.2 B

a*, b*, ¢* OEFIF, X (B7) [pHd TIT-T
W50 TEH, ZhF, X (BR) [paE &= (B9)
[p.0G] DS D LD ESIF 70T,

INBHDADMILT 5 &k 5127 51243, X (B7)
[p.BH] D LS ITEHKET 5 LR VDTT,

R (812) [p.bg) 25X (BI3) [p.a6] LTI,
X (B12) [pOG] O»TEN I/ B R E —LZHil
3, RIVLIAR—LPEHICR S E51CT 5729
T3

A (BI3) [p.oa] 1B &0 28T 58, filz
X a -b* RERELRTRWEEZFD X (BI)
[pO6] WD EIZEIIC R SRR D ET,
Ffkica-a*=1,b-b*=1,c-c* =1 OFH
MHALBZEFFFENEYA, Z25RDETY
IDORHFFMHTH 25X (BIA) [p.oa] ofA»E
BohidhiZ oy, 20 RENPHhTLE
5DTT,

ARETIX, BEMICTHODLDIRTWT T v 7D5E
e EIRL, —RIheidiicizs7vT0
REEMNS £z, 77 v 7 O5M L EMZL NS
ZeERmL, 7VTORFEMED STV DR
&M EERT 2, LW FIEEBATHE D,

IV DRGSR 7T v 7 ORGSR DE

fficdh 3 2IiZOWVWTIE, §832 [pal Z#A T
ATLIZENW,
8.5.2 REMEEZEMDAEDERICOVT
Bh2.1 Hf ASACRFEANEFELVC LY S
DEHNBZDH

X B3 [p.oG]) TiE, = A,CZE8THTL OPH

s RS, ~ HPA ¥ 2 OPA 3% L

WEIICRZETE, ZOODANREFELNI L
T, TNV MOSHEEMIZLT, 79y 705
Zi/z3 222k, ZOMAEOERIFEZEMT
BRI TH 270, AGHA L KFAIELLE W
ST XIZOBRMBEDTL &5 D%

B52.2 @&

LoOEBETHEND D F¥A, L HPA £
OPA IZFELWVWOB D TIERILTH Y 5,

WikgFOMRITHE L <, BR2RIEH TRV
DTITH, ThrHERET 22T, MaFoHR
WIERIC IR TE S X512k D 5,

EEOHMRTY, 77 v VORGFEME,
U DR, T b DRSS T H
52ZrZHHTEZANEZ, HDEHVRVDTT,

BREENT 2 D3k kr#L < AB,CD I3,
IoVL RERD TRE) Z2#i< 22T, FHANCE
25 7720 Z8Re L < Bt 270/
BRETT,

BB 27 AL OiEAE TP X, i ABCD O
FeHz X5 LED2H DT, BERZ
L PO & EE ABCD 73 i L B2 -
A PHyyy & ¥ ABCD 0BT, o2
v AT,

fhin % X B3 [p.aE] @ OHhkl JE Dz lnlin X 1
BN TEZDOTTH, 2532k, BloMigTt
M Hpypp 200 FERORMICHFET S XD
TZ%3, Hypy RZE5Z2 275 v ZHIENR
5 M Oy, % TR 2 55555 3 i A'B/C'D/
& ABCD & @3jllicd b, 77 v 7REAS ik
WCHRZD ET,

BEL~Z B L (RETRZ M) Oty % B
2T AHHEMBT 7y JHEFATITRS2DTT
73, 3 (BO) [p.a3] % (B2) [p.83] LA 52w
L, ZDEIBRRLI LW —RAEHRET D
X, LR ->TLREVE T,

WNCE 2R, WS TFOMEE Los W RT3
E, TOEIRT—R BT —RABHBVIEZHK
F—R) oFETcOe bBbIchnES, 0D
BB RWLENDZ, 0RO T,
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853 EEMLEEHMTOREICIOWVT
B53.1 B #ZTMTOHEDRFRENEEZMTD
BDII>Dh

ZLTZOHHENS LIELWE LGS, H2E
B CTOMEDORBBRIEEBTHRD IODD, L
HPA ¥ 2 OPA 3% LW I 3TN0 b D K5
SR TRBCH 2D, EEMBIT S
NGB Y oL, Wiz o~ HPA ¥ £ OPA
A BEED D B DR Y, Z BN D D £ 5,

B53.2 @&

B3 [p.HG] iIZ2oW T, FOMEETHEND
DERA, 7272, T oL FERIE, AL A AS X
TROWELNR 7 DIV DGR P T, KW 7 F
O T9,

WIZE[E & SEZERTT, AEOBRIEFE IR D
Er

feih 2 AR X2 2 b k%7220 b [FIR IS [ #E
T2HI IR BZDOTTA, KB [p.aa) Hyy D
T RBI L FERD Fic#iofze &, Tov 7
REDPBEET, TOL EORGHEBA h k1T
H3b, LVWIBVHELETD,

KAt H%ER o~ HPA ¥ 2 OPA @23 b
TERILTHD 5,

W7 M 77 v 7R OBFRIZOW
T, §832 [p.oa] Otz S L T 23w,
8.5.4 FEMBRHGHBEVCDOHHZIDD
B54.1 B FEMICAMDEZ>TVROH

KIS0 BHBDTITN, MmFETIET
7 v T ORGEMTIZEBELEND DD TNV
FOREEHEERAOCNIERTEZ L DBFEL
MHoTDTID, EI5LTEDLIIRILITHK
2DTLxIh. EHELRHFHEZHLDLTD
DTH2DIZ, REAMIIDERL > TVBEDT
L & 9 2%

8542 B

IV DRBIGETIE, 3, W8 FEANR
ZMLEVSBDEERLET, ha* +kb* +ic*
TRIN DT TR (FRETF 2 — F) &, H2EH
MICEER L WA TWE T, h, k, L ITBEETT,

Bl Z AR ORGSR DS E, T2 M O BRI HE

N7 MUEH A aveo &5 RirAwiRe, JF
FANEL (A TWE T, a, b, ¢ DEARIHEN
7 PNVEFICEZTHhOBERZXLTWET, 42
0%, a+b+cOhANIPLHEZE 6 HFICA
ZFET, ZhicffE-Ta*, b*, ¢t d, AL XD
iZa*+b*+c* DAMPSLRZ L 6 AGICAX
£9,

WS T F S O & 6 MOk 1m0, Filx
RIE 6 IR Y, 2212 1D ERDPD D
5, EBZORPI AL MNRTH B L, A4
Xz & 6 DO FERHTHE 6 27 — A A
EHLET,

ETAD, 77y TDOREENR T Y DG
EFT, ZORMEED IS ICHABLES SWT
LoD, bDFTILKEMIARDET, WS &
DRI ATRET T

T TDRM, Ty DM, oL DS
HFEEL FMiBdDTT, 77 v 7 OEMFEER
DHRIFICHE > TV 2K B [p.a3] #ZM L Tl
HICHRTEE T, JVTOEKMED, 799270
Gt & D R HEHR T 53, B2 [p.od] 22 L
TRALDHEFETEET, £ ZAD, T LD
KS50F (K B3 [paB 2H]) 232 s & FfiT
Ha, LOIFRHIDHFE Y —RITIZR L, HEE
FETH IV TDEMER TN DS HEL
TVWARANEHED VRVDTT,

VHINCE 2 EETH 212D L T, Zh
PRAANICRBET 2212, 2ESREHWS
eI BV ET, ZhIYHOREE VWS X
D, WRPELIRAIRIZORETL & 5,

75 v ZOFMRFIFE ORI DRIV, &2
A0, 6 R EDZTr — AT 2D, M
DTHEEICR > TLE S, ToUL b DSRMFITHESRE
HEELWINE S, ZW2HEET 2 iR FOHE
M MR R R T 2 OIER I HIC R 2, Z5
WS ERIIET S,
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PIFHRRIL, O ODRAEITTHRIKEA
BRFZFTAZICE e B 2 HlHEHD
H2ZTx%9, Z2ZPREELZDTT, flz

FIRENC IR 2 Gl § 5 & X, sin &
cos WHNIETHICEBZIFT, & ZAHD,
FAT7—DRARITED exp -7 EZTT
2Fdr, BLEIRAPRZATEET,

BT/, 1924 ~ 1926 FEIC5ER LIz ED
NTVET, 1924 FIINA BRIV BETIT
BN FRL, 1926 FFi2iE, 2L T4 ¥ —
R RELINE L, ¥l Mo AEX, &
APID LS ICHRZET, 3 Fo0MEmIEMT
HBEZLIX, a2l TAVH =T 4Ty IDBE
FTRDOE, 2o OFEMMIEI LD B ICEEE
SNFE L,

R EE SR U 7= ffdiac s [ WebClass IZE W
TH 3 okitsu2020a) T, X {REHTOEGRTH
%, ToNLM-Z v O SRR FiT
HBZeELABLTVET, MENFHTH 512
bEDLST, o OHEERNZIK S — RITHRR X
N20i%, 30 BIEEDRMENDHD T, ZL T
RO T EADINMCE LTI, EARMEROM
WG D 5,

2020/5/18 DFEF T o 72T — KA ¥ M,
X KA S AT & X M CT ICHlE R ® 3,
IOICEETHIoOEEb AL eFEL, kit
LTWET, MHE WS DI, Z 505 M5
T3,

855 FSUTFTA4—IZ2VWT (BFRLEFRIC
2LTIZDWT)
B55.1 B AFHK, EFROMELIF

BOE [pO X7 MOEBEZ TAHFRATFSR
DB#EDVH D LD, GFERPIEZRL, £F
ROEERT ZZbrbE LR, Zhzi
bOBRDOPH L DY ERATLR, ELA
WD ED XS BRMEDND 2D EHZ TV
72\ TT,

BhAH.2 E&

x,y,zH5Wda, b, c DFMELHFOH
fa, NZLE, HHEoXS5CERT 200
HFR, EFORUE, NZELE, TR0 L5
WERT LDV ETFRTY, VESKLFET
&, FEAEDHE, BEDO L D TIFATF
RICLET, HOEWHIZ2T 5L, xty+z
DOHE» B RT, x,y, z BREFEIEID IR
AZBDHEFHRTT,

GFEFIF, BWVICHICHE L2 & 5 2BEf%RIC
HY, MEREL BEMECERL LD TEX
A, L¥DOWENRT, GFRODTRODPE
FRODFHRODPZHRT 2B LIELIEDD
£9,

EFRDPEFROMEX, ¥V 7 4 — (chi-
rality) 2V, 74 FRF 4 T THENZ LIS
DFEIF Y > v T [F) Z2EKT % (cheir) 23
BHETHB, tHHFEL

2001 fFiz, BKRIARAED ) — U EE %
ZELOTTD, FEMBEORIE w50
DZENRE T o TR T L e, TRF A
Y, ¥T5VT 4 —DDHEDTF (FIABDTF) D
56, RARTZLEERT 2METHD, B
FED ) —_NVERZE L LD, M TEHEE
DT,

LINVEIVEEE WS EEEHWZ DD S
CRWETY, TROFE) DEARN TS, LIV
2 I VL HEBOBRICDH 2551, D &3
YEERDTTA, THIEELHEWEH D TH A,

RUNRTBEEERLTWE Y I VB, 7V
VEBRWTIRTL7I/BTY, (V> ViF
FICHLLCHRUME ISR D, LK, DADXF
EHDFEEA)

BAFan, S TEOE ) P 1 FIEESR
1205500 HDE L VU F<4 K&
X IRN ZHEARIE7Z D TF A, MERIEE U THW
BORFZ VT 4 =Rl D T2 T, HBo
BAGRIC D 2 77 FIIHEIREE D) X 37200 5 D 2,
TR DL LIRS 2 L IRIICTESRAET 2
EWVWSFEMT L
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PETHIFETDH, F7V T4 —OREIELIE
KRS0 5
8.5.6 HHRICED XIBDORIEEMHEIZDODWVWT
Bn6.1 B/ n,, ny, n., h, k, | DEEEREOH,

HMREROFE 3BICT I Y TORFEEDOBT
B Ny, Ny, Ny &IV S DORFISRMICET S h,
ky I T RTEHRER>TVWETH, INTOHZ
YERTZLE TTRTOER 2200EA
THdeEVE L, e, B WS LMK
5DTL & 95D
B56.2 E%&

X (BA) [p-H] D ng, ny, n, BEERX (BR) D
hyk,lOZ e Bngss, £9, a, b, cl,
(EZEM D) HAMERY FLTT, £2LT, a*,
b*, ¢* &, WG FHEART LTI,

ZLT, ng, ny, nz, by k, 1IE, ERETERE
BTd, HOREpPpLH T, A4 70X %ffis
THEBZERBHRT 25ECERLTVED
T, B WS B BICRE 2 025, WA ER
CRZT-0bHNEE A

BEBRI 72 BT 2 B e, R R BT H 5 5
B HICHEEE e BRI e R OE R, HENC
JHUTHEWZ T2 D 8 A,

2dsinf = nA DR T, d, 6, N\ IFEHTTH,
nAFEBETR T, 7T v TREISRGETIE L
B0 ET, BTOMEF D S DBELE DY A
BREOBHLE, WS008 75 v 7%&HTT,

(759 7058 1992054 ToUL b
DEM EFEMBZOTTH, 177 v 7% &
WO FETHR—LET,

H/OAL ARG, DSR2 0 S FEEEE -

TV eS0T, HLIAKTFOHE, 1
DOHEAfIDOHNT 4 8, ROITETFO%E, 1
DOHMfEOHNC 2 l, FFAEENTVET,

HAUENZ bl a, b, c DEXIZ, HAfdo
fit, M, mXTHD, AHBTOHE, HWICE
RIBRICLEX DR b TY, HOSHETD
Ba, BAROFNCEREFAFEYE S, HAf
D8 ODHMDAMEIZ, 13D, 6 ODHEHDH
M 1S D, RFEPHFEELE T,

B D TER O E DR TIE, 8 DDHAINT,

HEXNTWBDT, 1 DDHMH-D VLD,
HDDOMEBEDFETIX, 2 00HMETHEXRT
W5DT 6/2 =3ADETFH, O DoDHMED
HIZEENTVWET, Gat55L, 1 DDHNHE
DOHIZ, 4HDJEFHA>TVET,

O TR T O%E, BAldoHiz 1E, B
oD 8 DOTHRDOAE, 1T OHEFHRH D
I, FAFEND, SODBHMBETHEINT
W3DT, 1 o0HMEOHICE, THADFE I
1fTd, A 1E, THAZ 1T, HAfd1
D720 2HDOIRFH 5 Z LTk D %7,

AREGHOH 2 B [p.0E) 12, THBAL v
IBENHINTVETY, BROETHUV LD
DHAflCEEFhTWAZ X, EEESL, H
BHIWCER B L5 ET,

FRNEREMAL TR T 2, 205 DEFAYIIE

BRDTTD, BDAZATEIWVWIRLEREIT-> TV
£,

DAL ST DT E S RO FEOGE ST E
BDONEIZH 2 T2 AL T, BEANEOTER
DB TR FHBFETH2dD e LTach LT
W,

2555, RTONE L HIDEFDNE Z K
ART FUIZ, ngatnyb+n,c EREIN, ng, ny,
n, DB THLZ e h 5 B0VET,

X E2[p.ad] ® Ro & Ry OMEICHIWTH S H
AUTFETDOH D TF, X RO AS U FICHGEL
INET,

JRFICEEL S IR DRI TERICE A S &
X7y IRFPEID £F, TEI RIS &
WS DI, MEEENREDOBEGICR WS Z
¢T3, X (B3) [pH@ OGN noX £ ->T
WETH, TDny WM, X (BH), (B6)
[p.8] DHELCHEL L ET,

RoR; DAY bVE, BTFLETFERBRAY b
NMIZBRELTWS 72D, ng, ny, n, 1ZBEBTR
IR 5BVDTT, 2L T 550 58HD
ISR LT b RiFhud e siivos, K
(88) [p.oH] T3,

R (BD) [p.EE] &, 75 v 7 rehmld L &,
X (BED) [pHE &5 FT,
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Z LTk FHARY P L%

. b xc
vy (N (8.19a)

cXxa
b* = —— — .19b
a-(bxc)’ (8-19b)

. axb
c A bxo) (8.19¢)

DEOSRXERT DL

a-a* =1, (8.20a)
b-b* =1, (8.20Db)
c-c'=1, (8.20c¢)

a-b*=a-c* =0, (8.21a)
b-c*=b-a"=0, (8.21b)
c-a*=c-b"=0. (8.21c)

Lo (520), (52

) D& 3127570, 3k (KT2)
P06 OPFEDZ B RZ—2E %L BD, R

(BI3) [poo] @ & 5 1Mo D, Zhudy
BRI 5 DT,

ZzLTzhZ, R (EH), X (8D) [poE HiLo
£S5 ng LWVIEKTT,

F72, h, k| BT,

no BB TRINXRSRVE WS DI,
WD T, h, k, | DEETRTIE, 4R,
no (XTI D, Tng 3B = T2 TOH
T HRELIE O YR DR OREBULE ) LS5k
HERPWNTLES Z IR D ET,
MBAD2O00HM%Z T tadidLE L
2, THET 2 Wwo SHIX, XREO#EKRT, THL
MEN DOZAf 72 M) NIRRT 2 Z 82D £5,
NRF) Lo eEDE5RbDEESdHII
FHAD, XREIOHZTIE, TEFE 0 MEFE
Bl rwsbone, lET) OMSE2IEERT 2
ZEiZRhET,

Lo, MOPHODOMEBE IR FLFEEL
WV, ERELTITWE L7edy, FEBIIFETS
BHRDRHDDNEIZH 2R F o HiELE N6 X
MR e BT OTER ORI X % Bl X #2375
HLAES THE T2 XBOKEPHEKRLTL
F52eHL5DTT, ZOKRAID, HIEAIZD
TED, ZZETHEAD LBRWTBIZISEST
WX,

B56.3 B TN FROPOLREP &Ik ?

I b DREIGHTD, T80 FEROADS
PREDESWCERINDLDTI D,
BHH.4 E%

i X ROBEAZ L PO IE, Basd P&
BHA 0, BEMN /AN E X BOKE) oR2Z b
LTI,
FTWEFIHER O ZHRAICERTS2DT
FH, oL MEROHLD P X, WitE IR A
075 1)\ OO L = 312, Z LT PO
DAS X OB Y bLe s k512
EhEd, EHiE, BERZ PLOKERT

BFFER O LI UDICERL, KE~RZ b
NS THhOT UL NEROFLE P %5
ETERTZ2DOTY, P2 LTL/A
BERL T BN UL MERT T,

B50.5 Bl I/NIL FOERETHRSZEETE
R FS

IV N DOREISREDFHT Tifs % [OllE X 1
5] EBoLeoTWELRED, BRI o X
SIICHEFRE 2 DTTho Wk TR A & W+
YIHATL & 9. EROMLTT, BB KL DH
5WTT,

B56.6 EI&

WEERD AL E B ¥ FHZEHTORANHENR S
Fla, b, eHRED 9, a*, b*, ¢* &, a, b,
c FHWTHA (B9) [pM3] O LS5 ICERINT
WET, e rhiEXE 2L a, b, c 2EIET 5
DT, a*, b* ¢* b ZAUTHEHB L THEFEA O
ZHLE LTHEZLE T, h k| DIFEBEF - 72
WikS TR ha* + kb* +1c* HEKRFIC O 2Rk L
THERT 2 Z 2272 DT, WG T2EM KD,
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fEfm oML e FRHIZ O b e LCHEET 5 Z
LITHEDET,
B56.7 B 77 v I ORMNEHFIIEETIEIHRW
DhH

75 v FOREEIEE, SEETE RV
EBoLeoTWELRED, 77 v 7D
BRDBED R 572DTL & 50
Bn6.8 B

77 v 7 ORGP TEETR VO TIER L,
MEENETLRTVEWVWS Z L, UL N DIER
BT 2y, TG THEmT IR
HBLWIZETT, 77y 7OREEMZ

2dsinfp = nA. (8.22)

CWOIFEIY I TREINET, Th
T, MROVHOARF I IHFEHR A TVET,
OO, DD, ZDEAMERE T
Zikam 3 AUV, ERIDOWDIE, BFON
DT 797 TT, ZORFIEREINFT VIO
RFEMHED XS W HR Z e 2EZ R TOVVA
e, M 20 KEBELIErDOR—-L VR -
77y ZJERIZ TREFEIEASA L KA DFE
CRDEAS | WA e D o77255 8
WET, BREHEo L THELS N TAGHA
Y REHABE LD X EN RN 25T
T ERLTEZATATLEZ, FAlE, HoO
At REHaRE LW bR, YD ETOHERE
ELTHIDTVET, 2 IADPZLDANIE, 20
PHOTFHOMBETHZ 2D LA, EL
LAREZZeHhh 5,

br, 77 v IREZEEOBRR L, FHlZ 3w
HTEM O &L 6 DDOWIE T AT L FER
FRBEETZHERDD ETH, TI5VWIRN
(6T —R) 277y 7DEMIZFTRHAT 2D
X, I RERIEER DT, WZEMICEET M)A
Rk FRA O Z&HT 6, 8, 12 Mo Wits 1
FPTFET WS 75— (B —R) &, filz
W1 2OR=ADH 3 LT, HEMOMD I
ODxZALEIBEFEEZ S Z 2K DI
fRcE g3, ZPEHOTBITFHET &L
FEROMFRIINEE R, 7T v T ORIMEHT

8.5 T U IODREENE

RS 2 DIFEER DTS,
Bn6.9 B 5V IDRNEKEDOEK

7 LD RHMFNDFRMROERD K < HfiET
XEH A
B56.10 E%

B E [p0E 1, DB XZ 10 FilicE &4
b, fIEDMEPEBELZEDIKEL CHELE
TVET, Q&A ZRRIFIE, R=JEIHTH» 6
R=ITT, ZOBEE—FEHANIHATATLE
X,

8.5.7 HWRFICDOWT
B5 7.1 B SUIDORIFEEFICOWVT

RN (B3d) [p.0d] £ TIIHEMETELDTTH, T
e 3 (B3M0) [pad] 234 2 —LTORH 2 HH
HELL LY FRATLR, ZHEREEXTH
ENBDTL LS 7?

zhy, R (8Q) [pm] 13 EEKL E T H.
B52.2 E%

MBH 2SR5, URZHATLZEW,

20DRZ VA, B2H 3 ENEDERIZ
RODBHTT,

A -B = |A||B|cos?. (8.23)

IIZT, Yy 3ABORIATT, A Bl
ZNZNHAEFF->TEBD, ZOD—HTH-T
HES TV THHNEEA, B2 A HPEZERH
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DRYZ PVTT 4 XY ay (BI) D m| TB
BRI TH 2 L ENEE & o 72fHIE [m?] DT 4
X avEFEOZILICRD FT, A HEZERM
DFEEARWMER T "N BGET 4 AT a Yy
% [m], B2WHETAY PR SBET 4 AV
PaviFml tARDEEONEE L o 1HD
TARYY a VTR D £5,

T, so lFHMIARZ MLRDOTHEENMNTY, K
XXX 1T, BAEHD VA, s; bR
TF, LT sl AR, WFIFTF. s1 13 RoB
CFFTT. RoRy 1 [RoRy | 0k & & 2445
B, Bfild m] TF. AEOERR (823) 1
HOWTiHET L

— —
RoRi1 s = ‘RgRl‘ |so|cosa = ARq, (8.24a)
— —

%Ry&zhﬁ&Mﬁh%ﬁsz.@2%)

BN R POVIZERMNTHZ 22000, NIER
LBREEEDORY MUIIHLT, BT ML
MONDEHET Sk T35,

N (B3A) pH] 2, UFCHEBLET,
RoR1 =nza+nyb +n.c. (8.25)

ZIT, ng, ny, n. &, EEOBE, a, b, c 3
A2 FATF, ZAUE, RoR, HET L7l
DEFRFERNY L (B R 2 A O
iz M E RN FL) THD, 2TOFRT D
5OREL X DO G5 Tz 325 2 & 2EK
LEd. REEMHEZ, 5505 n,, ny, n, O
AEHLRIHN LT 2R TIED 8 A,
B5 7.3 B ERFEERY MLOERICOWVWT
HFABEZRT 4 ¥ p.6IicBIF5 Ada~c, Adba~c
OMEIZOWT, MrHMEDHZDTL X5
B5 .4 E%&
HENNEDH DB HNERAD,
A
B5 2.5 B WEFAT MLOAIREIZDOWT
a* LT 2 Z L IEARATHET L & 50 B
FHNCIRD T2 DL HRE DH L WTT X,
BH 1.6 [BI&F
2 KILDGHE
%, 3%E®% D a*, b*,

NESSIDR-S

| b* IZ DV TR BT [p.2x]
c* &\_OL\VC i‘Fq;‘

BEKTH LERZRWO T35, K E2 [p.Bl] 2%
BLTLEXW, a, bt a*, b* OAERR, a,
b, c & a*, b*, ¢ OAEEMRKIIKX T [p.og],
X B2 [p.BO] DEH TIVD T, %%Fﬁ'ﬁ@%
AAHERZ PIVET 4 XY a »p [m], #ZEH
DWHETFEARNR Y MLDTF 4 XY a¥d [m™Y
EREoTED, EEMEFZEMTORY ML
DEIFIHBETERNWI LITERLTLEX W,

FEmM SRR T o2 b D 3 RITDHE T
A h = ha* + kb* + lc* 1%, MZERINTEARL
WATWET, TSFFFCRNDTTH, HEF
La7—REDY 7Y 7 TZDRFERS
ENTEEXT, 205 bilFEcBiL X5 v A
WEJ,

B5 2.7 B EZEMICDOWVWT

WZERPHECHETEE A, 7V
HOBHBREHERTBo Lo TWLEEASDTT
3, EFRCHE{EN D 2D TTHh ?

B5 1.8 [E%

WZERE TRAERY 222/ T A3, Z ZIZHEG
BHHEEZTHVWERA, ZLENEa Y
Va—&X—OHIFEL, EMeR512%, V7
MY 27 OB EREE LET, FIZIET IR
TR L2 EIZ SD 7 — FOHFICEELET
D, VIZMUzT7PRIFNUIRZ ZLIETEEE
Ao THNEFLZETT,

Xﬁ%mﬁﬁ%ﬁ%?mmﬁot7§y7“¥

, BT ZEAE L~ —F - 71408, X
#7'? CT(Computer Tomography) ZFH L7=7 Z
Yea—xv 7, Ay RFTV—NYYXT 4 —
VRS, MZEEICBYD B TR MO LT
WL, A a—X—%ffio TEBGANLLEHT
BN LIANTBTY, 77 v 7R TORE
RiCE, ava—XR—R3ELHEELEHATL
Too FERHRT7 -V B RZFHELDTE,
LD NEX) ZilidsL b, ZORBOH
M ZHRIECTIHRLVWE B> TVET,
Bh19 B NFLILE—L, 7O0XRZ—LIZD
WwtT

NIVNLR—L, 7RAXR—LE XSHRIER
ATI D
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BE52.10 E%

IV b DR EMEZEIR L8 B & [p.OH)
X (I0) [p.80] DK T AT BRI
%% % X (BD) [p.oE] KKAT 3L

(nga+nyb+n.c)- (K —Kp)

= (nga+nyb +n.c)
- (ha* 4+ kb* +Ic¥) (8.26a)
= ng. (8.26b)

Lok (&26) pEHENET, 702X — 24
(RF#IH) X, nga-kb*, nga-lc* 2T, R
(B26d) TLONXZ MLy ROXZ M LONEZE
2%, 3% H)) X522 0EEZT S
7BHIDEIICXIENTVET, NREIIEDELE
A (§612.2 [p.b2] ZR), KD IZDDTI A,
JURAR—LDERIZKRSE KSIZa", b*, ¢ %
ERLTED, 71X —Alda-a* =1,
b:-b*=1, c-c*=1IXARZLIWCEELTY
% DT, (B26d)=(R26H) [p.M0a8] A3HH & 221278
DILH, TV b DRGFIGAMEERICGEATE S
DTY., ¥7R (A30a) = (B368) [p.29) ik, &
(B3368) [p.29] 2% nya+nyb (ng, n, FMEEOE
B) oI L TENRED LRV e, K
(I=38) [p.2g] 25, a, b, c RN T 2 BB
TH2IZmLTVET, 2XTDHE Rk
T,
8.5.8 ARIMILDEHEIZIOWVWT
B538.1 B 2 RTOERFERRI FILOER
Ic2WT

i (B332) [p.28| T c ZEFRT BRI |b| THl-
TWE L7, BfiEiiz 2707213745 |a| T
HoTHRUMERICRZ VWS ZETLEID?
B58.2 @&

ZOHEHTY, |a| THIoTHMOELEA, [m]
DT ARYY aYieFfolt I RADANZ—ThH
UM TEl> THMDR VDT, |a] RV LI
Ib| TEIDEE LU a- (b x ¢) OfEA [m?]
DT 4RI arFFoTLES IR XD,
borbZOHEINEE LR THXES [p.og]
ThbxcBLUcxad [ m3 DF4 XvPav
RROZLICRBD, a* L b* DT 4 XT3

Y mT kb, MEIECERA,

AHh T —=HEHETH5 a-(bxc) HBEURILZE
MOREEICR 2 Z L IEMERZE T T |b| THID
HI20WO U 2L % L,

B538.3 Bl XHhF7—=FBRIERTIH

277 ——EHDOFHHZHDTHE, ZhHE
K3 2HNEIEIPo LB TEE LA, 22T, R
715 —ZHBHRAEREERD 270D D VS fiE
MTHoTWEZDTL kI 7
B53.4 @&

FElo@E b OHETHEWD D £H A
B538.5 B JOXRF—LD LG KRBIILEDE
&I

a-b*=b-c*=c-a*=0&LVkDIZ
a*, b*, ¢* PERLLMNUIEMETED0TT
D, EO/B I TESIRENEITKRZ DN KL
OOLDEEAT LR, ZOERIIY ZCEME %
FELTVWBZDOTL x50 ?

B58.6 E&

8 [pE T, TULOKRKEEMA %R
T 50X (B12), (BI3) [p.aa] ZLANICHIEL
£,

(nga+nyb+n.c)- (K —Kp)

= (nga+nyb +n.c) - (ha* + kb* +Ic*)
(8.27)

=ngh+nyk +n.l. (8.28)

X (BZ2) IZWZEM DR 2 ML (ha* 4 kb* + Ic*)
¥ EEBORT PV (nga+ nyb + n.c) O
T, BEZEEDORZ FLVIRETF L HETE2RERE
TONRY bL (BT AN O Al 72 s F L %
BRAETONRZ ML) THDB, WS EOINDHD
9, ZOLDEROEEDME n,, ny, n. ITH
LT, #tEFRZ bL (ha* + kb* +Ic*) £ DA
BEIBTH L, 2V DOBTIL S DORFEMT
TY, ZD/®a -b* REDP 0 TROVERDEE
Fior (nga)- (kb*) 7R X —LWHERKE 2 n,
WXL TAIANTOREBuCEE 2D, A (B2R) ©
SR TERSRD ET, FAMkiCa-a* kY
BDHOLTH 1AL TVWRIUE, T TR —
LD FER, BIeD n, ITHLTANIANTDFERIC
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b, R (EZR) =88] ¥\ S &t R
B ET, exp [i2rh - (r + nza + nyb + n.c)]
Wik 1k 7 — V) TR LR T B BRI b EET = exp (i2rh - 1)
T, flziEa, b, c ZAME T2 =T x exp [i2m (hng + kny + In.)]
B%0E, R (a29), X (@) [pEl) TRENSH (8-29)
=exp (i2rh-r). (8.30)

expli2rh-r] O 1 KEETRS R ITIR
DERA, TIT, h= ha® +kb* +lc* (h, k,
L 3EH) TF, expliznh-t] 2a, b, c &
35 EMBEBT D 51213, ROFKMEEHT S
FAUTTRD FE A

EEOEE ny, ny, n, ORITH LT (B29)
= (B30) B D MLOBEDNDH D £ T3,
exp (127 (hng + kny + In,)] VEICT 1 TH
57-9121%, aaa* =1, bb*=1, cc* =1
%&b, ab* RE¥DI/RRAX—ALIFEBT
BRI D T E A
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BT THo03, ZRABMTOATVAEREVWE WS 28X, MEERraya—&Z—D7ar5I 7%
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EZAbN5B,

AFVR, EMIHOZY I =7 THo/zay RTZV— N7V X7 4 —)LF (1918/8/28-2004/8/12)
Ha—<y Z7OHXICEHL CT 743V X ADBFICED 22025 72D, 1970 FELHZ  Bbh b,
Lo e Ny Y X7 4 =V FEEGOMZKEIRE L-0b, 1971 D THRIRICH 21TV, Zhz
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X CT BEEHSGICB VTR L TOAHENIAS A SN TWE B THD, a—vv 7y
YRT 4=V RIZIF 1979 5, J —NVAEHZEPZENGZ 6N TV, X4 X =2 ¥ 7 Tid 20 #
FRAROHEATH S Wb TWa,

9.2 XiFFEmIEERET L DBELUR

a—< v Z3ELHERRICEREEZERLTWS, ZORKELS, 0B X CT OFMMFERICEH
BRwERGZT-bD Bbh s,
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(a) BCC (¢) Diamond

9.2 (a) DIHIET, (b) MOIAHT, (c) XA YT I TR TS

9.2.1 XFEREERINICH TEEEMEL €DRE
XA E AT 13 X SRR & O RGIBEZAE T 5 Z LT & DfbmE R+ Fuy ZHEL,
EHE p(r) ZRDZEHITH %, p(r) F—RICRD XS 1TKSN 5,

pr)= > Y Y Fuuexplizr(h-r)] (9.1a)
h=—oc0c k=—c0 l=—o0

= > > ) Famexplizn (ha+ ky +12)]. (9.1b)
h=—oc0c k=—c0l=—0

22T, $8E, X (D) pH ZWLIEE B E, X (E25) pBa] X 5 ITHAKINERY ML a, b,
c?ba*, b, ¢ ZERL, herzidhdse

r = za+ yb + zc. (9.2)

h = ha™ + kb* + Ic”. (9.3)

r EMEANZ v, h G TR7 ML TH 5, X MEEEBERT TRIUX N DX |Fu| TH D, A7
MHAIZEITE S, ZhEMHEE WS, 2720 22T, (A (FA) DED Fy R 57T
W3 LT3 %,

0213, (a) BDLIIAHT (BCC), (b) HDIIAHET (FCC), (c) X4 ¥ FAUMR TR0 ]
FEN DR FELS 2R L TW3, HIRTR 3, 04 [p.02], @3 [p.03] &, oD HHEFITRT
%, 001], 111], [110] HENOETFHEEDFHEZRELLHEREZRL TV,

ERFOHETISHIMEL X, UMFROX5Rb0TH 2, BAFOETEE p(r) 23X (I0) T
XN &, ZOBTEEER -y M, y-z H, -z BHIRMLEZBETFEE Y 71Z, YOS5 CEHE
TN, HEFEFLURTH 2,

plx,y) = Z Z Fhroexp [i27 (hx + ky)] , (9.4a)
h=—o00 k=—00

ply, z) = Z Z Fo exp [i2m (ky + 12)], (9.4b)
k=—oc0l=—0c0

plz,x) = Z Z Fyo exp [i27 (Iz + hx)]. (9.4c)

l=—0c0 h=—00
FoRX (123) »E2rNZHEEEILITOBED TH S, p(z,y) 1& p(r) & 2 KOWTHAMBPOR X D572
F, Thbb -1/2<2<1/20XHETHESLTHELNEZDT
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[001]
(a) BCC ) (b) FeC (é) Diamond

9.3 AEZa ko TEHELL z-y(a-db) FHI LANDEBFEEDHNE p(x,y). (a) BWOILTIETF,
(b) HDALHHET, (c) B4 Y EY RERTFIZOWTEIR I

pa) = [ ooz (9.5)

:/ Z Z Z Furgexp [i27 (he + ky + 12)] dz (9.5b)
Zzié h=—0c0 k=—00 l=—0
0 0 0o 1/2

= Z Z exp [i27 (hx + ky)] Z Fhkl/ exp (i27lz) dz (9.5¢)
h=—o00 k=—o0 l=—o00 z=—1/2

= > Y Fuoexplizr (ha + ky)] . (9.5d)
h=—o00 k=—00

R (o53) % 53k (I58) NOZTHIE p(r) 12, Tho7— U ZHEFDR (IIH) 20A L TITAR TV 3,
I (ABH) 2263 (E0hd) NOZEEIE exp [i27 (ha + ky + 12)] % exp [i27 (hx + ky)] & exp (i2nlz) O
CHBELT, 110 2 IKHIKIE LR exp [i27 (ha + ky)] OEE 300 oML, f;f_l/z DS
% 2 \HKAF S ZME—DIH exp (i27lz) OERNTE THIZANT, X (I5hd) DREDHOEDNIZ I =00k
ZDHexp (i2mlz) = 1 IR THEEZRED, | A0D % —1/2< 2 <1/2 OHIPIT, ZI7AR—%>
T VOMEN I EREIT 2 22k hERiZiRs0, IHATLES, ZOkH (Ahd) T3 (I5a)
DY WEKTIZ DT Frpo ARS8 ED, ZoRAMEHEIh TN,

X o33 (B5d) 2 AWCEHEX AL, (a) RDITH, (b) BOTHE, (¢) £4YEY FERKTIC
XE 5, [001] SENOEFHEEDOHETH 5, FUEHEZHNT, MO [p.r2], KO3 [p.03] @
£218, 111 B[ 10] HANFELLETEELRDZ ZEMNTE S,

X (1) e (02d) b, FAFELFIECL > TES Z N TE S,

922 X#RCTHEHB/REROI-IvIDOVSHTLIF

a—~v 2%, KOD [pM IZHEMALELSE, BT 2FE 22T CT OEGHEHERL TV,
BB LR TR FEHERLTB D, Aifficidlh Lz MBEFEE p(r) & o-y Vi, y-z FHE, z-zF
ML 728 2D p(x,y), py,2), plz,x) BDEDXIWTRINED) LI Ve, ZHUTHT S
A&EZH > TWieElbhd, ZhzEiEEZX/ LT, #EKL 180 EHizx ¥Rl v V7 Uy EEY
w32 e 2BEL, ZIroMEREZEMBNTESZ L WSNEEELEbRS,

RICFATE — 20 X OB ERICAH LTVE T 5, WEKRE - #iE D IcHiZxEsZ2 L,
Z QR % FEAR . § 2 ooy FHEICE TR 1RO — M RO — 22 EET %, 2O —L41%, X%
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(a) BCC (b) Fcc (¢) Diamond

9.4 [111]AHENOEFEEOHY, (a) MDILAET, (b) HOILAHET, (c) RAYEVER
AT Iz OWTEHE N

TANLLEDEE 2 =201, 1L ADRE LTS TV R TTH S, —/, WERD z-y FHEH ETORH
WARENE, p(z,y) DL DI 2RITOBEKTH Y, ZhD 77—V LW YR My, DFET 23T TH 5,
MEZHLR 2 =0, y=01ZH5L L, a, bOXRZ ML EHAETIZERAEOHFHD —a/2 < za < a/2,
—b/2 < yb < b/2 DFEIBUHWEMRDFET 2 EIRET %, p(x,y,20) & 2 KILD (20 FER) MRIER
JEIHIBEE TH2eEZRDE, RDOLI%7—) ZHBICEMTZ 233 TdH 5,

w(x,y, 20) Z Z My, exp [i27 (hx + ky)] . (9.6)

h=—00 k=—o00

iz 1 z::@fﬁz LT TV B, B 2 = 2 KB 5 X HOMmE zt<x,zo> 3, JU—— I v
THERDEIITEKENZIZTTH B,

It(xv ZO)
Iy

= exp [—p(w, y1, 20) Ay] x exp [—p(x, Y2, 20)Ay] X - -+ X exp [—u(z,yn, 20)Ay]  (9.7a)

= exp {Ay [—,u(a:, Y, ZO) - u(x, Y2, ZO) - M($7 YN, Zo)}} . (97b)

Y1,Y2,Y3, YN O)FEﬁII[%Li Ay vG, NAy = |b’ TH 5o J_:Q (9:3) @ﬁﬂ@jﬁi&%}: 5t

o [H29] S0 1, 100 o5

Lol (ER)1Z, N =00 T, XD XS BRBETITR S,

I 1/2
log {M] = / — (@, y, 20)dy. (9.9)
IO y=—1/2

Lo (@0) FcEHET 22, Zofmic (B3ma) [p.r 2 53X (EAd) [p] & & L 7zEicH
WD R UHED, BATES Z 2502, Thbb
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[110]

[001]
[ . . . ] » ° ] b s . » -
. . .. » .. s
3 . . . _ » ® 1 L . . » LR |
[1T0]
. . .. » ..
, . . . | » ° ] L .- » .1
(a) BCC (b) FCC (c) Diamond

9.5 [110] HAANOBFEEOHY, (a) ROILAKT, (b) BOLAKT, (€) X4 F¥E K
G FizoWTE S e

1/2
~log [Iﬁ(f”’“)} — [ ey (9.10a)
Iy y=—1/2
1/2 o0 0
= > > Mupexplizn (ha + ky)| dy (9.10b)
y==1/2 h— o k=—o00
o0 00 1/2
= Z exp (i2mhx) Z th/ exp (i27ky) dy (9.10c)
h=—00 k=—o0 y=-1/2
= > Mpyexp(i2nha). (9.10d)
h=—o00

Loz (00) oZF#EEIEA (I3) [p.ad) OEFERLIFFICLIYUTWS, 205, X (010a)

A o3 (OI0E) Z2EH S 21203 u(z, y, 20) D7 —V THEEFR, bbb (I0) 2 AL TW5S, K
(OTOR) 253X (I00a) ZEH 5 5121, exp [i2n (he + ky)] % exp (i2nhz) & exp (i2rky) OFEIZHT
HELTEIC) y ICHIRIFELRW exp (i2rha) OIEE S0 OAMTHL, fylf_l/g DD % y ITRTE
3 B ME—DIH exp (12rky) DERTE THIZANT, X (I00) OREBEDOHOETIEZ L =00 ZDA
exp (i27ky) = 1 IR THEEED, kA0DLE -1/2<y<1/2 DHEHPPATIZI AKR—=F > v LD
E2S k FHREIT 2 2 vick bEmick 370, HATLES, Zoko»R (I0d) TiF, R (TIm) o

SRR ST, My BFUPESIICkD CORPEHEATV S,

9.3 WEAHZREESETRSNIEZEMROBIEN

931 HL Fup (—Mpmae/2 <k < Mpao/2) BESNZ LTS

ha*, kb* ZEEERMETH 205, OBOREK D=, b =ha*, k=kb* ¥, B2 bFEHTH
ZHDESTHOILS 28T %, ZOXICRT Tk D M(AM kM) (= Myy) 735, b0, k)
DWERNICBIFE [7— VLR LS A X—IWHBR 3L R385 5, $/222°T, hk O
Bl% —Nmae/2 < h < Npaz/2, —Nmaz/2 < k < Nppao/2 O &5 IERZEBICRES 2 22127
%, BHEICEaY ¥ a— X —CAHRAREMERDO S kD, HAEON L3I [pB2 LUK Ea
[p.B3] IR L7 &S ICHERZEH O 7 — ) ZHENE Npae FREL T2 2 212 & D ITOBBICIEOWT
WL, 7=V IR ERD 5121, EEH T — ) TR 1T S DHRERHIT, ZDHE Nypas DIEIZ 2
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DREFIZT S EDNBW,

MMO ) BEEO K wownT (EBICERARER D7) BEMRETH 2L LELE S
A5 MWK ®54 27877 40D —Npaw < ko < Nopag 1890V TRK &I
PHAYE 21— R—IZESLNTL BT %, avPa—X—FESNTERME MR, L) %
~Niaz/2 <h < Npaz/2, —Niaz/2 <k < Npao /2 OHEPFATHERL 72 2 ZITORFNCE ZIAATY
2T, ZOBHDONENZEDEE 7 — V) ZEH YR 12 5,

TROBELRTOMEHE DB Meppry(h, k) WTRD XS IHEZMZTY L,

Npaz/2 Npaz/2

Mempty(hy k) = Megmpry (h k) + ) > M(hk). (9.11)
k=—Nmaz/24+1 h=—Npmas/2+1

INEBOFRRCTEI2ERD XS5,

Nmaz/2 Nma,z/2
Mempty(h, k) = Mempty(h, k) + / / M (h, k)dhdk. (9.12)
k=—Npae /241 Jh=—Npas /241

2 2T dhdk &, HEPEROMEMTOHEHE m2] TOWOb—EDHETH %,

932 OBMADICHEFZEESEIGE

WERE DB ERETHEX R Y 7 L&A 5T MW, K oizkoCTErr &, Cofirz
DEZF NR2KTCOIS (2 KTTDREY =) KEHEZFRAATOWFREREIWREWS &, Z5F0kv, #
BIRDEEEMA 0 % 0° < 0 < 180° ¥ L, #HllsH»o%EenTExL MM k) ofie ko & 5 AT
REND N, K OEFNCEZIADITO VLS IC—REAZ %, (TN OWTIE, §TCZ3 ph BLL
S50 [prd] BIR),

h' = cos Oh — sin 0k, (9.13a)
k' = sin Oh + cos Ok, (9.13b)

, .

(b )=(0 om0 ) (9.130)

e K i3— B TI3RnDT, DB IEVW4ADODEINCAHM LU TEEAL I N TEZ S0, *
NTH S E FORE,

2 RIEDZERIT DR (0, 0) 225 (W, k) DETORMEE RV, K) £ 52, ZOMERORTE

ENhd,
R(W K'Y = /W2 + k2. (9.14)

(W, k') L& PRI ERER T A ¥ FICHE 7 AR ORFETI A TOWTHERD A0 7213 HELF 2
&, (WK MRS 2 RN O |R| ARAO ¥k %, X (EO0) THX 503 My TR/
DIEICHHELTWS2S, § DEERICE D |R(B K| WL 222N o EEZ RG] 3 2729, 28
LI L 7l 22 72 b D% (W k') DOECFNTHEHN L 721 U728 5 720,

oA (), (T2) YT 2RERD L5127k 5,

Mermpty (hy k) = Mempey (hy k) + Y - M K'Y [R(R K')| A6. (9.15)
6=0

INEBOFRRCTIERD ISR D,
Mepmpty(h, k) = Mepmpey(h, k) + MW, K'Y |R(W, K| d6. (9.16)
6=0

Fhbbs MW, E) RV, K| %, 501287 5 =B MA T L 2 2127 %,
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94 BRr[EIE

9.4.1 — ) IEHG{CIE
BRI 1 7—VUIEBGEHNARZZCIE?

FRZEMOBITRZ WA, 77— TGk
bRZ%2) EBoLeoTWELED, 77—V
ZHYRE, EERGR L OREXIFEETE RV
WHZETTh, 7—VIEWYRIIED X 5K
DTL & D D%

BRI 1 ADEZE

7 — ) B OEEB OB L ITEVE, 1 X
TLH 72D OHAID [m™Y] v S R ZEMIIC
ERINBT, TQRHRT A TEZE
ADS, TRERMEET 2 Z Ik ) PEE DR

EboT&Fd, 7— VB bod> v

ARIBEERBIEA T, UTo kS cidhah
To HREIB:, VA OMER S ¥ TS
T 27-DDEETT,

0o 0o 0o
=2 2 2
h=—oc0 k=—00l=—00

x exp [i27 (ha + ky + lz)] (9.17)

where Fhkl / / /2

X exp [—i27 (hx + ky + lz dxdydz
(9.18)

WBUCT 2 Z L THRBOIEBEN R ZTL 3
DTT, V4 U7 L -B—LYRA-TT7v 7,
X RGO 2 & 2 TH L WEEMEE (new
microscope)| & KU F L7z,

7 — ) 22U 7 — ) T o A 2 RS
L7MfRT 3, 7272 LEBICIEH R HEPH o fE 7y
TEPIL £,

e a & b DERRHE [—a/2 < za < a/2,
—b/2 < yb < b/2, z,y ¥EL] TERINIAL
B2 blr (r=za+yb) @2 XTOHE f(r)
X, —00o < h < o0, —00 < k < oo DER h, k
EFHOTRD LS ITREINET,

fry= > Y  Fuexpli2r (ha*za+ kb*yb)]

h=—00 k=—o00

— Z Z Fy exp [i27 (hx + ky)] ,

h=—o00 k=—o0c0

(9.19)

1/2 1/2
where Fhk: = /
—-1/2 —71/2

x exp [—i27 (hx + ky)] dzdy.
(9.20)

Frp & h & k OBEBTT D,
FIRETRDZZENTEES, 2Dy, DI
% f(r) O h-k ZEZETO 7 — U ZEH B L Vv
S

K (20) % v

p(r) IXETHEE, MEBEXZ blridr = za+
yb +2¢ TY, x, y, 2 XEHEMNDOFEE, a, b, ¢
WHEARIHENR Y PV TT, Fupy O 2 & EAGERME
BRI T WVWWE T, X AR EEREAT T AR
HPFHDBEIL h, k, [ ITH LT Fpy %2, BBEToE
WKE>T |Fuu|? = mm&%xﬁmﬁﬁjm%%
ATk, HRZHEFHD h, k, [ IZHLTET

& p(r) ZEtHEL 7,

JRFR DI  A\TBEFEEDE K Z DHATNCR T
BHdZenmLET, BOWEFRZRLIITEES
WHHIL7ZZ BT (BWETEE) 2ALT
WBDTHIMmZMRT 20T DB HD £3,

CDEIRLT7—=) 2R ([7 7 v 7 At
BREE|Y/2) BT SABEDZZIZED 7—Y T

XWMCTOFEHEZHER LTI Y -a—<vy
703, BWHEFETHOHERFETODDE L, H
AAWHERZ P a, b, ¢, HETFXZ L h

(= ha* + kb* + Ic*), faMhGER F2% Frp O &
= BFHEEREK () TROLNET, T
DIEBFHET BEFEEL ob | (z-y M) 125
WL ZOETEE Yy TR T 2123 S
FTHEWD) WS 0RHD ¥, EffE TR
(I2) TIl=0REELZLZDHY I XA =2 ay
ZEIETAUIVV] TS, a-b M (2-y M) X5
THEWVWS ZLIE, 2 FIANOHETZERL 5
Dz TIANCHREN S 2 o7, 37805 1 # 0 DHIZ

21T 8K DIREIL TIHATLES 225
T3, ZOFMZIGHLZDOH X#H CT TY,
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F$9E X CT OFHEIZOWT

942 X#RCT & X {¥EREERITOHESR
o221 B BFEEZ o-0 | (z-y H) IS8R
dLld

METHEEY a-bHl (z-y H) ICHH L ED
BFEE~y 72HET @S TV
D ATDWVWTHZTLZE W,
aa2.2 B

K (OT7) [pIH] TRENBZETHE p(r) O
a-b M (z-y M) NOHE p(z,y) 1, K (TI0)
[p.I3] % z HENS —Npaz/2 < 2 < Nppaz/2 D
P CHET TIUIKRD HENE T,

CNEFTT DL, 2 HAICIREIS 2 HIZED
WE->THATLEW I =0 QHELIDIERS Z
Wi 5720, ROLIWCHEITET,

y) = i i {Fhko

h=—0c0 k=—o00

x exp [i27 (hz + ky)] } (9.21)

0423 8l YOLSICLTHEBGREESZIDH
XHCT X, YOX5 1L THBGBREETVS
DTS,

0Z72.4 @&
HimfEICT 320, 1RO — D ES5%R
X AR — 2%, WiEHRE L2 W AS L Twn

5 L%ET, E—2DOAHAHEEDEL, ¥—F
RO —L0HACHD, bICEERTA% a b
L3, a-b [l RICHRITTOPERE x, y Z & DAL
BAXZ hlr % r=zatyb &L, #EK (HIZ

2L b O OFNE (2,y) = (0,0) BB L L
T, ~1/2< 2 <1/2, —1/2 <y < 1/2 O#EPIC
WERDPINE > TVWB e LET, XHUTHT 20
IWNR% p(r), r=za+yb ¥ LE3, £, XD

Refi7zd ko a*, b* ZERLTBEET,
a-a" =1, (9.22a)
b-b* =1, (9.22b)
a-b*=0, (9.22¢)
b-a* =0. (9.22d)

X Mz E 2 22 &) plr) Z5HH
T200 X # CT T, HMEMRICAGT %A
DXMHREEZ Iy T2 WERZERL
Tedhed X MRE I(z) 1%, exp[—p(z,yo)dy]
- exp[—p(z,y1)dy] - exp[—p(z,y2)dy] - -+ -
exp|—p(z, yn)dy] DL THEL TOEXT,
L7228 > TZ DM log [I(x)/Io] W ERD X 51
7D £,

1/2

log 1(2)/1o = [

y=—1/2

—p(x, y)dy.
(9.23)

=73, u(z,y) & 2 RITDIAERT 72 A HIRE &L &

EZ 2RO 7=V RN RTE e, XD K

SWCKRTZEDTESIEITTT,

y) = i i {th

h=—0c0 k=—o00

exp [i27 (ha® + kb*) - (za + yb)] }

(9.24a)
= > > {th
h=—o00 k=—00
expﬁ2w(hm-+ky)]}. (9.24b)

A (I23) &3 (123
k#0DEFIRBI L THATLEVE T, £oT

) ITfEAT 3 L2t (E23) 0

—log [I(z)/Io] = Z My exp (i2mhz) .

h=—o00

(9.25)

log[I(z)/I] BWERMEI A ET N, ZHhiZ
exp (—i2wh'z) 23T —1/2 <x < 1/2 OHiPH
THTI 5L

1/2
/__1/2 —log [I(z)/Io) exp [i2m(h — h')z]
= Myg. (9.26)

R (@MW), h£ 1 O 2FRHLTHATL
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FHLIEDBOLNTVET,

L7z o TR () oMY % EFT 3 2
IO 77—V ZBHR My ZRDZ N TE
F9, 2OXSICLT 2RO a*-b* HZER D
k=0DHr0BERANRZ e TEET, #HE
Kz MR X E 2 (ERICE X REZRIEXE3)
kb, MG (7 -V ZEHUR) Ok
TEM (h=0,k=0) Zi@2WHER2Z
T&E9, a*-b* WEMOGEETHZ Z DT
X IhZ 2R 7V IHERTLEZICTK
D, wlx,y), SHROBWIEEGEEZELZENTES
HIFTI,
a22.5 B kg9 3IEN G BRB IOV T

RENT 2 BREHATLES DT H,

z HTANCIREN 3 2T TIC L > TIHATL X
5, HHFELEH, BEERMNCED XS kigdX
NTEZDTL & ID
gZ272.6 EIE

X (z=23) X (Em) [p.
9,

1) %LU FICEIE L

1 (1/2
Fp=—
a Jz=—a/2

a /w—a/2

X exp [—127T(h — h)a*z] dz.

f(x)exp (—i2mha*x) dz.

(9.27)

(9.28)

X (2R) 1350 (27)
TVWET, ZHDHHRIZR > T3 DI,
TRINZ 77—V /T,

ZHAT 5 7o E h
XD

f(z) = E Fprexp (i2nh’a*z).  (9.29)

h/=—o0
X (29) 2K (22) RA L0, K (2))
TF, W =h —h EEWT -1/2<z<1/20
HPHCHT T2 L RD KT D £7,
a/2
/m e Fy exp (i2rh"a*z) dx (9.30)

a/2
= / Fy cos (2nh" a*x) dx
r=—a/2

a/2
+i / Fy sin (27h” a*x) dx.
r=—a/2
(9.31)

LoR (E30) OB A0DE EXRICKD
ZewcBELTE, R (E20), (E20) [p.2E A n
W20 FRUCHEHTY, X (E22) [p.eo B &
OR (123), (B2A) [p.eo] Ditdz SR L T2
XV, EiIX (2R) ofE S h £ W O =i
XaiZizh, h=0V Q&R F(=F)) %o
THEE®RZ ) 0T, 2OZehsk (T21) O
T, Fp(=F) OfEZzstETE 222122
7,
OZ2.7 B FEZEBICOVT

W2 SR EANC R T E FHA, 77—V X
POEGREHERTBo Lo TWVWEREESDOTT
B, FEERCHERH D 2 DTIH?
o228 [E&

WIZERNE TRAERT 2R 25/ T3, Z ZICHE§
WHBEEZTHOERA, LIELZRIEa Y
Va—X—0OHIFEL, 2R, V7
P27 ORI EREE LET, BT X
TR L2BEIRIZ SD A — FOHICHFEELET
D, VI T7RRINUEIARZ I3 TEEH
Ao TRERLZETT,

Xﬁﬁm%ﬁ%ﬁ%?mmﬁokjiyﬁ“¥

, BT 2N LE~x—F Y- 54108, X
ﬁ CT(Computer Tomography) ZF¥L7=7 7
Vea—=xv 7, Ay KTV —=  NTUXT 4 —
VRS WERNRHN D B F TR B O BT
WAL, v a—R—2ffio TEEGNL LT
5ZEWXHNILIENBTS, 77 v 7RFOR
R, avEa—X—3EFHELEEATL
oo FRAHETT7 -V ZRBEFHELLDOTT,

5 THEX) ZB#Ts2redIic, ZOFMOH
M2 HLTEC TIL W E o TVE T,
aZ2.9 B FEZE[ICOVT

B TE (6/2257) A7 4 K 51/59 R—=Y DAZE
B, X (E3) [p.)] T p(x,y) T2V TEHIN
TVWEID, ply, 2), plz,2) IKELTHAKDORN
EEIMTONELNS e TEALWVTL x 52



118 HoE X CT OFEHITHONWT
924210 @& ek B HEEMET, X (13) [pod) ikzh

DEH TS, THDS5

1/2
M%dz/) p
r=—1/2

= 3 Y Fowesplizn (ky+12).

k=—o0l=—00

(r)dz (9.32a)

(9.32D)

1/2
o) = [ e (9.33)

oo

= Z Z FOkl exp [127'(' (lZ + hl’)} .

l=—00 h=—0
(9.33b)
BHOREEIELTH D 325, K (E3H) [p.I]
CFILCFIET EORX (B332), R (33) 2EL Z
EDTEET,
gz2.11 B R (83) 1F 3 &It [p.01d], =X (I10)
[pI3] LiRES VWS EKREDH

B 7HE (6/2297) AT 4 K 56/59 =D LD
Xe FoRicEL T, Lok (@3 13 %x0t, F
DRF 2T VI EIICBE- LeoTWEE
SDTETY, EIVIERRZRDIPDD FRAT
L7zo AL TW72K ZEIEATRET L & 9 2%
gZ72.12 @E%

K (I3) [p.) &= (m) [p.I3] oL
DVWTEAEOHETH D, 2IF, BEL TXL
YoTdoHWnWlneEosTnET,

K (@3) [pm] &, 3 XLOBEKTH 3 E
B p(z,y,z) O z-y FEHANDIKIT 2 KTDOM
8, X (0) [p.I3] 1%, 2 RITOREE u(x,y, 20)
Dz HAIDTA Y EANOEMTT, 20 IZEHKT
HY, plr,y,z0) &2 XTOBEKETT, Thry
N U C log [%] (Z2TH 2) 3#E
BTTo 20 -2 XL FHDOE I ZRTODD
THALZDOTTH, ZhZEBLT2RXTD
B pu(z,y) & o @ T1RTDB] px) 1ITHBRL
7z, LR LA D DR T holhr bR E
Ao

BTEE p(x,y,2) D x-y FHEANDIEM p(x,y)
ZRDBIIWEESI L6 00w Dk, HhM

ANDEEZDTT, p(z,y,2) 1 3 RTo EHIEE
e,

= Y Y3

h=—00 k=—o00 l=—0c0
Fppexp [i27 (hx + ky + 12)].
(9.34)

D & 5 THRE) S B BRI\ REUER = & 23T
X2, L2L 2z AANORHESOEHESEE X
e, 1 =0 LIAOIREINTIZ, FIckoT
2o TLEY, Fuo 2R $2% 2 HAIC
RE LRV I DEERK S, 2 W0WHZeRD
T3,
CHICRLT X CT D54, RDES5 LT
W50 z-y Vi EOWER p(x,y) ROZTH
¥, Thd x7, 220u0 AR EIARIEL T

Z Z My, exp [i27 (hx + ky)] .

h=—00 k=—00

w(z,y) =

(9.35)

D & 5 WHRENT B BRI W REUER = & 23T
X5, LHPLy AANOREOEOHETEE R
e %, k=0LANOREN DI, EOICkoT
2o TLEWY, My 2R 32y FHNC
REI LR WD I DEZES, L 0Wo ZEeRD
T3,
BLHETHSEEBD - a—<y 712, R
(a233) OFELDH D, 3 KITZEH OB p(x, y, 2)
D z-y2 RICZEENORFFEE KD 5 FBx, 2 X
TLZEMI DR pu(x,y) D 21 RITZEBANDEHE
E%@i%:tkibXﬁCT@%@%ﬁt
TRERBRVPEES DT,
B52.13 &R p(r) Z 2 ICDVWTHES TSR LT
Bt p(x,y) BREZDD

274 K51 R=IT, p(r) & z IZOWTHEY
T25Z8Tp(e,y) BPKREZZ VLS DIDF
BATULze ¥ 2,y I L CEREF[ DK
THEATZ2DTL LI, ZOHh DOMERH
%, KOOEVELIDL2 ST, RITRHEL T
7272 ZEIEATRET L & 5 D
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BE52.14 [E& FZERHTOEDRRIE KIS

Kz DIFKERDT, hdHzT, SES D(x)

FTEEL ET, = Dgexp [i27 (vt —nK -1)] (9.37a)

%J@%EM)#H%%ﬁttmaﬁﬁf%m
PRZFET, : DFAPSERER S, FHO
BTEEIDDBEVET LBV D D £5,
7 — U K EBUL p(r) & (h,k,1) = (0,0,0) DE
¥R (BT EEDOFY) v 2 othoIRENIE I )7
TE5DITID, | # 0 OIRENIEIIHEAMID 1
WloRNC z 771N 1 EHREN LU CHifR, EBOET 7%
OEFEHOBTEELIBISNZRKRD £T,
=0 QEZFTH  A—varkbdtayli
MOEFEEDRKPRZ S LICRDET, X
03 [p.I], X 63 [p.2), X038 [p.I3] 25
LT,

943 X#ECT DFR‘BICOWVWT
OZ23.1 B p &l3faTeh
HRTHEMLLTLE 2D TTH,
MEHEHLTHDHRDOTL &I
HAMRZ A F ploiZBWT, pr) 220
TMERTOPFETHIE > Lo TVELL
B, b 1TEHZTWEEVWTHIALWVWTL &
5 7.
o232 B

poeld TRIRINGRE) 2 KIdh & TT 4 X
YYay (BA)E [m T, bBAAMER
Ko TEZDET, Aylm] OE X DREIRINREL
pDRDBH o7z LT, RICAHT 2RTDIER X
BomEr Iy L%, WEEALEZDED
e X #ROMBE I 3RO TEHAEINF T,

[T

I = Iyexp (—pAy). (9.36)

BRAIZ exp () OFFERLTHAZHO
tiEHhEEA, X (38 OBED, ] D
TARXAYYarvEFEO Ot m|OFT4 XY=
YEFFD Ay O FEFEEAICRD £ 7,

B AITHRBURENE TEREITR ) 0 BEEE
EWVWSIFEWAHDBTEET, XML ORKEGIE
WHE D TRTIEDPZVDTINHEZED D

v ZIRBIR, ¢ 3 [s] Dol r = 0 TORE
&, riIMIENZ ML, vISIREE, n I3EED
JEATR, K I ZEEHTORMRZ L, kG
BAFTOEBNZ v A TT, K=K =1/\ (A
WBEZEFRTORE), |kl =k =1/N (VN I3HHE
HTORE) T3, ABFEEFTIE n 5B &
JEATER n IZHZERZEAHTIIEIE 1, KT
1.33, K45 2Tl 1.43~2.14, XL YEVF
Tid 242 £ 7o TWET (R 589.3nm), XA
YEYRPEAL LTBEIN DX, EfiEH
K&l %%k%<?ﬁ?ébef?o%®Fﬁ
AIZIFRA XNV DERIDBE D LB £F, ZHUTEZE
W (R0 LIRZERH) TR T, MEHTORDE
FEEEDP N D, BERIEL R DT,
(k=nK, L7ZDoTN =\/n)
X#BOGE, n <1 TROEEIICHE D&

Y ET, EIFRICEBRS (nD) 2FFT L
n=n"+in® x7z2b, ZhEX ([@32) IRA
L CIRIC X 2 IRENEZ A% S % &
D(r)
= Dgexp {i27r [—(n(”) +inK- r]}
(9.38)
= exp [iZTr (—n(’")K . r)}
X exp (27m(i)K . r) . (9.39)
Iy = D(0)D(0)", I = |D(x)* = D{¥)D(x)",
RERT DL
I, = Ipexp (47rn(i)K . r) . (9.40)

FoX () THoEHETmE e, &L K =
Ke,, r=ye, LB L

I, = Iyexp (47Tn(i)Ky) . (9.41)
X (30) & Higs 2 e

p=—4mnVK. (9.42)
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F$9E X CT OFHEIZOWT

TRIIAREL 1 & BT RO BB n() O BRI
o (22) tidikEh 7,

0233 B X $REE [(v)/Iy DY exp(—pudy) D
MIEICHRZIER

2 X BRRE [(2)/Io DT ARIX = v L
DPIFHETRINEZDTL X HD?

023.4 5%

1 OHIOHIOFEARNBEITIR D £7,

I(x)/Iy = exp(—pAy) = 091X % &5
BREX Ay OB Do LET, AL 2
MOWEBEBRT 2 X BBER [I(2)/ )] =
exp (—u2Ay) = 0.81, 3 MO ZZEET 5 X
FEREE X [I(2)/1o)° = exp (—p3Ay) = 0.729,
3RO EBBT 5 X HIERER [I(x)/ )" =
exp (—puAy) = 0.6561 72D 3,

RIZ 4 MO DB 2 TEW, 1 HFH
26 4 % HORDBPANGREA, 1, pe, ps,
pg ot LET, Thz@E#Ed 2 X o
MEE I(x) £ 328 I(x)/Iy = exp(—p1Ay)
exp (—p2Ay)exp (—psAy)exp (—pusAy)=exp [
— (1 Ay+ppAy+pusAy+paAy)] L= b F5,
Ay ZHER/MNZ LT N RothzdkiEims s e

I(x)/To =exp [— (1 Ay+paAy+pzAy+psAy- - -

N Ay)]. TLOMEE ¥ B L RORDE S
nET,

FoRX (E23) 3XD k5 RETTRE A
£9,

log [I;:)] = /yl_/i/z —p(x, y)dy.

(9.44)

LORXD p(x,y) ZEM a, b, 2 XD MEFER
RS R LTy — ) IR T 5 ¢

wlx,y) = Z {exp(i27rhx)

h=—oc0

S° [Maexp (2mky)] |-

k=—o00

(9.45)

FoX (@@m) 2 y AN —1/2 <y < 1/2 O
PICHEDS 2 &y TRNCHREN T 2 HIZIHA T L %
5DT

1/2 o0
/ w(x,y)dy = E My exp (i2mhz)
y=—1/2

h=—00
(9.46)
Mo 1%, WZERICH 27—V ZEHUR My O
h=0, k=0%#D a* FAIOKIHEIIZDKRD F
A, WERZ AL X BT (FEBII1E X fRofEgt
FHMEZEZT) My, Z2THIGFT 2058 X7 CT
TFo My, ZFHIT 22210 & DER u(z,y) %
BRT BN TEZDTT,
o235 B CT ORETIRETZ2EINER S
=S

CT DI VITHBIRET2HBHEZ L EWVWD &
IHADVELOIPDERATL, ED XS ICEHR
LELRVWOTL 95007
gZ23.6 EIE

R (IZ8) & —1/2 <y < 1/2 0T, y 2o
WTHED L0 (528) T35, M, X (925)
#2535 (I20) OEHE, bor TEICTRLE

(9.47a)

xexpﬁzw(ha*4—kbﬂ-(xa+-kbﬂ}dy

(9.47b)
1/2 © o
= / Z Z {th
Y==1/2 p—— 0 k=—o0
x exp [i27 (hx + ky)] }dy (9.47¢)
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exp (i2mhx)

1/2 o0
sl

h=—o00

S My exp (iQﬂky)}dy (9.47d)
k=—o0
= Z {exp (i2whx)
h=—o00
1/2
></ 1/2[ Z thexp(127rky)}dy}
(9.47e)
= > Mygexp(i2rha). (9.47f)

h=—o00
X (22) ORXOEE 2 LI 1 BE 2 L @i
LT,
R (27d) 7 HR (470) NOEE T p(x,y)
WS 2 X OMEE, 77— BB DBIT LT
RALTVWET, %D

= Z Z My exp [i27h - 1],
h=—o00 k=—o0
(9.48)

where h = ha* + kb*,r = za + yb.
(9.49)

Xa-a*

X (I478) 25X (9274
ﬂybEl,wb*ﬂyazo,%ﬁXLT7
RAR—LHRERICKS I 2o TR LT
£35

X (I27d) 7 65X (47d
FEBUERNC U723 o T expi2n(he + ky)] %

) NOEET

) NDEFTIE,

exp [i2rhzx] & exp[i2nky] O T HEICTHEEL,
exp [i2mhx] 25 K WHRIEL RN Z 06 S 00
DINTHL TV T,

N (27d) 7~ 53 (I278) ~NDEF T
Yoo oexp (i2mhz) By WRFLZZ W &2
IOV Y RX— a v LS DIEFZ L TH
S

N (I278) 76N (2d) NOEFETIER

(@) A h# 1 OrEEHATLEW,

[2 5 1) dy ORST My 123555
LIZEOWTVWET,

X (2d) o 7 — v ofREZ, X (28

G) [p.16] @

X3iclog|I(z)/Io] %2 1 XL 7 — V) THE5 (7 —
VIR ERDZ L) THETZ2 P TE
x93,
0237 B #EFRZSEBL RO X FREN
exp| | DNFEICEZDIIBETTH
X#CTOFEE (20 2) D& ZAT, #HEHK
Zii LD X AEREE, exp [—u(x, yo)Ay]
exp [~pu(w,y1)Ay]  exp[—p(z,y2)Ay]
exp [—u(z,yn)Ay] DESRHEL TV H B
DTITH, ES5LTIDEITREZDDPDBTHND
FHATLR, b L#RROLHETOE 7 TaHtlH
HHFELEOHLIRD D £EA
o438 @&

X (023) #EHT 2 FToRbESHLTL
7ZEW,
0239 G I(z)/I) DRBELBZDIEHRET
Th

%5 FEERICE L COBEMARDTTY, #FEA
74 K p.24 o (I23) [p.O8] 1BV THEE
EoTWb DX, X#HE [(x)/Io 75 exp &
BOBRL7ZDTHZEVIRBMTIVDOTL &
2 M
EEMDEK

DB CTHEVD D X Ao
PUIREZRELEIRERLIZWE 21T, M
ZrbWVWO501F, BHETIIHVWIHEE
FETT,

0Z23.11 B Mo Z My, LEJIELT=C ICD
WwT

Al (56 5 [8]) OF#EFICH VT, I (028
D Mg % My, CEIIEENTWE LA, &
DTSR, FHETIE My THPEATVE L,
CDRTIEREZ Z2RDER R NVEWVWS ZETL &
3 D
g43.12 [E%

R (20) [p2h] O Z 7L
NEDTNCHBLE T,

) [p-20]

\O5DTTH, Z
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F$9E X CT OFHEIZOWT

1/2 0
/ wl(x,y)dy = Z My, exp (i27hz)
y=—1/2

h=—00

(9.50)

o (Ex0) ©® My Dz ES50TT
M, FOFRRTHoTWE T, #EEPICHEHED
RELLT My & Mo 1T TRTIE) LTLE 27D
e EWET,

023.13 B X HEDOEEICOWVWTIFE CICE
BERTVWETH

X R Z X T oulr) Z5HT 2 H D %
Th, ZhE KOO TITHNTVWEDTL &
2 D
gZ3.14 E%

X MR D [EEL (PR D[EER) 12DWTid, §E3

[p.I13] DFthE S LTRX W,
a23.15 B X RFEOEEICOVWTIFE ZICE
BEINTWVWETH

§22 [p.r) TX % CT RO a—< v
Z7DOUHHE | DT X OB I N2 WEKD
A X AT 2, SMETO X BROBE LR
L7 TH LD L 3RITTH B2/ % —D D P
ZEELT2XCETERATOVETY, ZOME
ORI R X BRIEEOBTREIATY
2DONRHED Lo DEFHA, HEPICINET
b EROEF R Y THHNL R ERLED 25H T
WEPTAEbLETEELRED, ZOHAEDZDLS
WELZTEWVWDTL & 95D
g43.16 [E%

§23.4 [p.20] O Z ML TS W,
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A.1 DNA iEig L IBEEECTIREICD
WwT

A1l PCRZEDHEEMEICOWVT
BT1.1 8 75143 —IC2WT

FEHOH 1 FEERCTHAL TWiz72wiz PCR
B OWTHMZROTTA, 2T 25bp D7
YENT T4~ —DEERTI DA E DB
1015 5@D, b &/ 2m 25 EDIEHES DA
EbENBLZINELWVIDELI-72DTY
», TNV ANV AHRDOBLET OHIFIC DR
DEHA
BT1.2 [%

T, (SUELTITA~—] WS HEEICO
WTTT, ZhidEHLL 6 BELLDbD
HELHVWS R, BERTNERLF VX LTT,
RT-PCR & W5 FEIEONSL Z N2 VLD
T, ZHUTDOVWTIE, FAEHFEDFELLLAD
FH Ao

7272, TV R8s DI, 6 EENN S5
VIRTF P2, IRTHETZ WS 28T,
6 RO AE DY () 1F, 45 = 212 ~ [4000]
BOBOET, VXL TT74~—2IiX, 4096
BODTIAR—2IXNTHETS, tWwHZtk
T3, 6EHDI VXL TT4~—] 2IZ, 4096
BODTFA4 =BT RTA-BKRTT,

#A DNA IR TOFHTIIHIBT % 77 4
Y —DFET b7, HYKHKIZHRD PCR 12
HouEd, 7Ly 77—y a YERNCHW:
MThH, 2FrF6EENOLRL TSI~ -
WD TID, ZTHhE I VELTI74~x—LId,
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E[E)

ELEEDET,

KR, 20 ~ 30 RIS R D, a TTA < —
& B T4 ~—D 2/ EHIZITT, i 25 HiEk
r35L, HAADHIE 42 =250 &~ (21955 &
Z1000°] b, ZhiZJofEED 25 HED S Z
A~—%HETBZiE, FEEFARETT,

—75, e hD% A DNA % 1 AL L
¥, 60 & (30 f& x2 ~ 6 x 10003) OIFFLHALH|H
HHET, 25EHDa L fODTI4~—Tdh
X, B0 X512, 1000° @b & 2 HEERSIIC—
BT BEAD, b DS 4 DNA OFEERFA D
2 EATNCAHSR D 2 AHEMEA D TR, X —F v
F DNA ZHERICHEIECE 20T,

BT1.3 B8R At )L RAEFKD DNA 72i7H4E
BEIh3Dh

HOORTX S0 ZLT74 =N b7/
L L HERINIZIE—RE T, b br L 0HIEX
FELRWEDIZ, WIET 225674 L ZAHKD
BIEFTHE) EEZATVWEIN, Zhile v
NAHRDBIRTZHEIET MRS, B rr /A
ZHET2MHEROFELCTH S LHICEZET,
BTT1.4 B

Bz, #HHE L7z 100 FEHED 1 A DNA 2
5, 25 e LR ED 3 b A, (100 —
254+ 1) =76 @hH2ZrickbET, NHEHE
Xt e L7z DNA 205, 25 ¥R o sig R %
LHEEMBEICES> L, (N—25+1)@D D%
UCHBHZDTTH, NIiF25 LT, Mo
TREWERZDT, To b N#EHH2, &
FoTREELZZARVDTT,

t b ORERIE 46 RHZDT, TNHBTA
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T—EBIZER > TWVWA DT TIRRVDTT D,
46 WO HD, 60 R T 2 v Th& L,
t b ® DNA %5 25 R OHEHEE OB D &
D HTHAEDEE, 60 EEDHZ Vo T,
FIEELXZROVDTT, 60 X6 x 10° TT
23, 101 21X, HBICR 5 WEE /NI VDT,
T/, a T4 — B 74 <—I1TlX, R—
7'y + DNA OWiliziked 2&E 2050 £3, H
& L7z DNA %, BXIKENCH I T, ZoEHE
FANXZDTITH, D DNA D B#HOE ZH
2, BRa 774 —DEMHEHLIDH D, »D «
o Zhiz, BR B 774 ~—DHEHEHI D
D, L2d, ZRUTE->THIEZNL 5 DNA OE
XD, VA NAHRKRDZ -5 v b DNA 2[HUT
H5HHERIE, BRI ELITEVDTT,

(SVRLTIA4<—1 WO DIF, KFkisH
wD PCR HIFICHEONEbDTHD, Ritd X
NTVEES5TT, ZhDOBEBWRDOHIZ, AoTW
5 DNA WX, 505HAEHLEDHDTH
b NEHE) O PCREREONSE D EIE, &<
BYIC3,
BTI5 EMVAILZAHEKDEGFIFERELPYT
waoh

B DEZNRD > TWBIGE, YA LAHKE
DEEFHE M7 A XD HHIEL LT VEEIZ
RATL &0 $RETOEZDME STV
75, YINEIDPRITHELZWTT,

BT1.6 %
BIELLT W, Licw, OfETIED D £
A,

aaF v 4 LR, RNA Y4 LATHD, &
EIE#RIEX, RNA ORI EFhTVET,
RNA 55 DNA 12 Ti##5 ) ST, V4L R
HRD DNA B’ TE %7,

v 4 LV ZHKD DNA OEREFNZ, R A
DHEDTHYH, ZORI D, HHEAHID Lo T
WET, YRa FoA4~v—t [ TF74<—DH
figEA L b D7/ 2 DNA @ 2 HFICH 3 KR
M TIKL, v 4 L ZAH%®D DNA X, PCR I
Ko CTHERICHEEX N, & b5 7 4D DNA 13t
B E o TOVWIEEHEIRZENRVDTT,

FRERGME ) 1, M I RSN D DIEEEA,
Akt X, REY Y Loz, (s
BT, Wikodzy 4 L ZAHKD DNA 23572205
7o, WS 22T, ZLOGERERIEIBEI X
T3,

PCR I3 Y 74 ¥ Y E L lAG O TR
T b T I, BERMIZEED?D DNA %L
WY E XS, WD L IEATRER DT,
BIETEADPRZNEVWS ZEIEHDET, Th
53U, bOTITLEEARIEEE VWS Z
A= B
ATI.7 8 ®HAERICDOWVWT

BRAIO#FBEEEE LWL kR E - 72
Y TT, ITAFIKICHET 2EBHET (Y
YERICO B HEARICITHIIA DB S Z
Y TLEA, GBS H > T ALRR
DTL k52, BXRIKEIDEDZ WS Z TR
WD F L%k,

BT1.8 @E%

ERVKENEICB L COMOHERIE, RV = —TF
YOEMFEET 42 Y TR o THE XN,
P EICTE 2EE& WL, twH LI %
TIREEF-oTVET, WA DFEDOHHT,
1948 FFI2 /) — L EZZE L TV E T,

HOLBRICHET 2 AL, 4 @30
BEOHERIIELDOENH S, B DNA #HH
W DNA SHZBWBLTLES 22035 5725
I, EWVIHELIALEE-oTVWET, HEDF
LAY BEFIC, MERMEZHLLEZ 20
FIEBREBLTVET,

Al12 ®EICDOWVWT
ATl B miEouE

FRDONCERBEGRE IR OFER 22574
NZRPHEICEBENT WA =0, JiALHIST L
L5FDIBIITETCVS LWV X RFETL
LaL, BlZIEA Y7 o Fe—M2WVwoTh
AR BRI WS S, Ao THhLE
SHDNHBLEN-Z BB ETH, Pk
WS DI H BRELIZHK T HAUIIRKUT D D
W K%B5HDIRDTL & D%



A2 JERIZONWT

125

BT12.2 [E%

BAEFRIT L CW B HA a7 4 L ZEYYED
BESPTLRIANOHD, 7AVHRA RV T,
ARA TEL, HARHELR Y 7 U 7#ETH
BWREIZOWT 1 DDRHFADB L THNTWE
T RIS 2 HUAEMES 720D BCG O#f#
Z2iTo TV AETERED VIR, TR A4
&7, AL viRY, BCG O#ZIT-> T\
WETIXERE, SEERE I wD T3, BCG
& o TTEBMEICHT 2Pk iR an
TANRIHLTHDHIEEOERIINZd 6L
TW3DTIEARWD, LWHDTY, BCG #i#
DFEE, FlaaF v 4 LT 2T
DN, AL D 2 K5 ICERXE T,

A4 VI NI Y OTREBOMEN L, ZiTkhd
CIRATHRE B 4 LV ADOEEEHE L T, #
By abintirohbongd, Y23 HE
s BEPDD $7, THIHEET (PR
) Z2Riboo sl o Lid 1§98t L
727 4 VAZIRICARNT, 4 ¥ 7L IR
LRVWINE BRI TE S X5 fEohnT
WX,

ERIZTTF 2HAE aaF W 4 L ZIZHF 25T
LTV Z 085 B LT, sEWVIFRA S
PIZINBAREED D 2 ¥ BV E T,

w25y w5005 b %3, Al
FHELD, b VRO BEITH YD
FIERPBRNZ EIWCEHL, AVicsh<Ee LT
FRLUE Lz, BEAIRIS R0 LTWERII
REBGEAICIE > TOERAD, HATEE T
ARDBIITVEEN N EHoTVET,

A2 PESEICDOWVWT

A21 BFEEIZOVT
B70.1 B MEBEFEPHEEDBHAELTWVS
Dh

FACBE ST 2 ERMIT Y, SIS
MWV o R OBEE AL TVHo Le 5D
T D

B21.2 @

AN THERDH D 5, YRS
HETETD, ZROZ2Fo TERARHHEIRNDH
DET, BIFE, BFEEZEIIOALEE R
bIBB T, RIS I20TT, 2L T,
ZIHHHVDTT, ZLTHAHAAATT, W
Brgoisic, 7Vv—2 - ) —0SHERS TS
NHIFFAL HWVWTL & 9o

Bl FICKR E BB 2R L 72 AD3 8 AR RS
7ol MBZET, EOXIRMEE LD K
WHARDLoTL B3DTT, [NAThHA (Stay
foolish)J ¥, A7 4 —7 Y a7ANELELE
T,

A3 EBEERICOWVWT

A3l BEREOTvYIT—HRIOWVT
B371.1 8GR ERFICTSICHTMRETH
MAERIFEH SN TV DI TLEY, H
ME ~ %0 EFETOR=IISHRALITMZ
5ZtEdHDEITD,
B31.2 @
FELUCLMEIHFEC-> TV S e EoTng
T, MBROL X, BFIAN—-YarreEoTw
TLEZ W, Z#EED) el I ROFERRED D
L, ZRBRMXEEVWEBoTnE S,
B3T3 B Twheres &i&
HOHD where 1A TT
B304 B
X (E5D) [p.ay] ZfHlicy 3 ¢ R (EB1E) 23R
DD, 7272 L T ZT, Fp 3 (E6IH) TR
N3 EHATLIEZ W,

A4 ERICOWVWT

A4l BREX—=ILIZOWT
AZ.1 B FHEOXNRE BB DI

B DR TRl Z DT 5 L D ¥ TL2,
WEFTHEMIZF LD TES>TWDTTA, 1
FHDBERICOE 1 DD X —ILTELHFBENT
E R
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BZ1.2 B
X = VDA TIE L, M OHE%FHE L 7=
L\Z,EEOTL\iTO

A5 EB&EICDOWVWT

A5.1 EROBBERICOWVWT
BRT1.1 BER 12:50 LA DERZHRIE

55 3 [MFEFRICT, FMMATEINTVS 12:50
DT BECHBR M I N TOWTRHER LD T
TH, AKHBEBIMATANE 12:50 LIATICEEZ L
TWRHNEDPRUICHED £3, 12:50 DIFTICEHEZ L
TWEARIZOWT, XD TREDHFHE TR
METZILETFELTOETTL &9, 54
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ar + by + cz =d. (B.7)

X (BI) WFHAIAZ bV (a,b, c) BIERE UK S
D5 DEERED d DFH %2 R TUTUE, R SRV,
Rl d D~ A F RO &, FEIFFERICN L TE
R Z PV OHRNIFET 5,

N (B2) & R7=7200T, RZ ML (2,y,2) DH
M2 bV (a,b, c) NDEFEDFE LD & OEFREE d
2%, CEEINCHEZ ZOPRDEE L,

% B E §832 [pud] T, = L DRSS
e 77 v Z7ORMEMEDEMTH 2 2 & Zalk
LTW3, ZoZr%zprlR (BIE) pag i3,
N (BX) Ticdh 2 FEoSERCBWT, 7
7 v 7O RHHEPFEEFEBTELR > TV 2K ER
LTWB Z 2IZIEDE B,

DFocidiban 2 3@ —XGEADLDH -
el 5 5,

a1 + b1y + c1z = dy, (B.8a)
a2 + boy + coz = do, (B.8b)
a3 + b3y + c3z = ds. (B.8c)

A (B=d), (BRB), (B=d) 2202 FHD S
BATHLZr2EET L, X (BR) OIS
BRI, 3KMOFHORMREEZ 5,
B12.6 #Dagidh

X512, A (BO) TRINZFHOREELE T
22k, WEIEE (FHEK) 2RTOE
FlizEHBETH D2 e bh b, FEORBE (1 #
BICIEIRENS 2 20) % v(Hz), HE%E A(m),

DI DHANRT b L% s [= (54, 8y,5.)] &
T2y, ROBEERIED ZXD XS 1c£EN 3,

D = Dgexp [i2r(vt —r-s/N)]. (B.9)

Do &, B o, fiER 2 Mt ez By 3iRE,
CIRER (), v 3AIENRY PV (2,y,2) TH 5,
BT ML K[= (K, Ky, K,)] Z K=s/AD
FOWCE£T LA (BY)1F, DTV TR
RCihTEZ XS5k 3,

D = Dyexp [i2n(vt — K - 1)]
= Dy exp(i2nvt) exp(—i2nK - r)
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x exp [—i27(Kyx + Ky + K, 2)].
(B.10c)
X (B10d) OB oEMOF B, FHZRT
R (B2) L FkR, (z,y,2) BB ML K[=
(Ky, Ky, K] WEEZAFEICELLTS —E
Dz 572, KOWMKHETEML %
WIEERLTWS, DEDMENT ML r[=
(z,y,2)] DN T MASFADOZEICDBMEIEL
TIREIT 22205, exp| ]| DHFEITEAZ b
NENBERZ MVOWNHEEZ 5255528 T, F
HKZIEL G TE 2,

EROBF LT IRR 2R T B, =4
BEEL (sin & cos) 2 fl 5 23, FEEBIE L =A%
B3 (E2) [pl) IRLIAA F—Dn U X Did
DX N 22D %, K (BI) D X 5 I FHEHK
ZHEHBAETRL, KOREL ZDFEBETH 5
cos BOWLIZBEHITH % sin DWIThhTH S
EWVWSHHRZE LTEhd 55D 512ix, FEEBGER]
W) Rl 2 AT E %5, R (B10E) 256
A (BOOB) NOZEIIEHEBERISHWH I TH
D, EOIRMEHRERNIC K 2 HREIH & (78I &k B4R
FiIHICTR S N, Zh oo FEA kb
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D &S IR MBI 2 R85 Z ki
X0, BEICX 2T K o TEIBET 20H
ZHEIRTEZ VI XYy b23DH B,

% B [p0E T, ¥rFzERT 2SN
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X0 X0
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DHIFE (F) E~ A4 FATHS
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B.13 &R A RIFMILE) 2EERTIEE
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B.14 [E%
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ELUTRICHET %, 2L 22TE, XZMLVA
EBOROHIIRZ b AL C e D EHWS,
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YECEDODRITA, e, 3C L DICEELE
fRZ F LT, C, D, e, DIBICEHEFRZRT,
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<
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DRTERZNS Fr(N; =a—tY)ou—LV
VN RZZT B,
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NSEDORT MLEBEY T 3T 6 KD
HHETH 3, X B3 [p.63] OHEIE
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DTV EHITH %, Wk FEART bL a¥,

LTRSS LIV — 4 20 FFEER IR TIE RV, a
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B35,

B2 77—
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’ f(x)exp (—i2mha*z)dz. (B.19)

[N

Z Fpexp [—i2n(h — B/)a*z] dx.

h!=—o00

—a
2

(B.20)

K (B19) » 5 R (B20) ~OZHIE, B f(2)
P, RDESIC7—Y) TREEFTE 2 2 L %20
HrLTWw3,

f(z) = Z Fyrexp (i2rh’'a*x) .

h!/=—o0

(B.21)

2% b, X (BIY) i (B2O) #KAT 2L
T, X (BZ) »EHEhTW2,
ZIZT, RDOESRIBEHEROETEZZZT
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/2 exp (—i2wh"a*z) dx

NJS]

[ exp(—i27h"a*x) z
_ [ L }; (B.22)
B =00k E, R ([EXD) OELORMNE—ED
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SIWEETE %,

) DEIRD X

[ exp (—i27h"a*x) ];
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exp (—imh’) — exp (irh")
= B.24
—i2rh'a* (B.24a)
sin(wh'")
- (B.24D)
= 0. (B.24c)

A (B223) 7 53 (B20) N0 AR E A A
F7—DRXEHVTWS, 7= wh 1%, 180° F
721% —180° 72 DT, sin(wh’)=0TH %,

N (B20) i2BWT, Bz IHT5HDT
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P RXA=a VOBEFEIANEZTHNPEDR
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6, X (BZO) DY Y A= a e BHoHYH
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B722.2 ZRTDBE

ZRICOERFE R 7 — U B O FREUE K
»pEtEICOVWTE, R (20) [p.e9), X (azm)
[p.2d B & O (222) [p.9] TilihL T3, R
(Ez2) ZLUFICHEET %,
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+ (k= K)y|}dzdy  (B.27a)
Fhk — / L / L 0o 00
xp [—i27 (hx + ky)] dzdy. h/_z_:oo k,_z_:oo Fwwe
(B.25) 0
ﬁ (BT9), (B20) TomHmEE, [, T /_ exp { —i2[(h - W)z] }do
o TRILDHEIR, 3 A— PV m] DT 4 1 ‘
XyYay (Hf) #Hob0r LT7— U i /_1 exp { —i2r [(k — k)y] }dy.
Vb L7, —7, ZXnoha ol (B25) (B.27b)

I<H T B R HRIE, fl{iszﬁQTa'%o i
i, za, yp BRA =L [m] DT 4 X T ay (B
) ZFobDe LT7—V i zidh L Tw
L2025 T, z, y (3EHEATH 2, 7—V ZHFED
ek 2B 5 [0, & [0, [,
&, WIhOEES —HICb M TH L Z
EWRZEDD W,

—7, f(r) &, XDOX5
5,

7 — ) TAREUERAT

) oo
h!/=—o00 k’/=—00

Fpoprexp [i27r(h’a* + k‘/b*) . (iL‘a + yb)]

(B.26a)
h!/=—o00 k'=—o00
Fpopr exp [izﬁ(h,:(} + k/y)] . <B26b)

X (BZEE) 1I2BWVT, a, bidHEAM#ERS ML
T, EEDEE n,, n, THLT, f(r+na+

nyb) = f(r) TH 3, a*, b* &, X (I332) [p.23|
BIURK (2333) [pe3 &;J:O“Cﬁaazéﬂt itk

THAXRZ PLT, a-b*=b-a*=0, a-a* =
b-b*=17T»H2%, ZOMFICLD, X (BZEE)
6 R (BZER) BEH STV 5,

X (EZEH) %2 (BEZ) AT 5 £ XORA
Foh 5,

Fppexp{ —i2r[(h — )z
+ (k — K')y] }dzdy

-y Yo [

h!=—o0 k'=—o00

W' =h—h' LBWT, 2o k" £ 0 OEEIH
LT, & (B27E) © 2 BT 3923875

=

/ exp(—i2nh/ z)dx

[SIE

1
[ exp(—i2wh”x) |2
- [ —i2nh 1 (B.282)
_exp(—irh") — exp(irh”)
_ R (B.28h)
sin(mwh')
=0, (B.28d)
where b # 0.

—, W =0 DL &,
i (BZ58) 4l oM

3 3
/ exp(—i%rh"a:)dx:/ 1dz

}
—1, (B.29b)

where b/ = 0.

exp(0) = 1 TH B0 5,
, RD XSk 5,

(B.29a)

X (E29),
HTH 5,
L72ioT, X (B2ZIM) O_HDOH Y A -3
OB, h=HW, 2ok =k Or %73,
i 1 2¥o, R (BZ@E) £L D _HEES O E X
f(r) TH 27, X (BZH) 1K 5T Fp KD
oY (SRR iLY PV AN
BZ23 =XRDins
=RTEOBEHRFIEA 7 — V) ZRBOREUE K
»3atEICoOVWTIE, X (E52) pBI], BXK
X (I53) pB2 TRl T3, R (E52), K

(BZ9) &, =% y CEEHMRTHE
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(ER3) ZANICHET %,

f(r)exp [—i27 (hz + ky + lz)] dedydz.
(B.31)
R (B30), R (B3M) TiX, f(r) BRDES
7=V TR T E 2 Z e ZREE LTW5,

Fo =3 > > P

hl=—coc k/=—c0 l/=—00
exp [i2m (W'z + Ky +1'2)] dadydz.
(B.32)

X (B32) # R (B30) AICRALTH S,

W =h—HW, K'=k—F,1"=1-0 B L,
KORGS5,

/i/i/i i i i Frrgy

1)
2 2 h'=—0 k/=—c0l'=—00

exp [ —i2n(hx + K"y + l”z)] dzdydz

=Y Y Y A

h!=—oco k/=—oc0l'=—00

/2 exp (—i2wh"x) dz

[SIES

N

/ exp (—i2wk"y) dy

[N

NI

/ exp (—i2wl" z) dz. (B.33)

=X 7 =V ZRECH L CER K
(B33) &, —Z X7 —Vxh#HoLa oK
(B27H) 1A T %, L7=d-T, A (B27H)
HHR (BZE) ZEM L 2L RARRER 2T
Szeickh, X (B3 IckoT=XmL7—Y
IREDREL Frpy DIRDHND Z 305,
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$0E, X (28) [po eR ([20) [po] T h2 44 5 —OAXELRICHET 3,

cosf +isin@ = et?,

cosf) —isinh =e 1.

X (CT3) ol e ¢ %, X (CIH) Ol e ZZzhzhp 3T, XOXEH 5,

(cos@ +isinf)e ¥ =1,

(cosf —isinf)et? = 1.

C2 BHoBOMY

x DB f(z) & g(x) DDoTct Z, ZHHDHE f(x)g(x) DWITIIRITL S ITEHAETE 5,

C3 FA7—DRHNDIEA
3% (CE) ¥ X (CIH) OALT, =0 LB LRORBESNS,

(cos0 +isin0)e? =1,

(cos0 —isin0)e® = 1.
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XEZD (a) 1%, BRI THEONE, b FOBMOKIEE u(z,y) TH 5. (uid, X HTHT 557
WX FRE) . SO EFmD e X M2 AS L, &L X OEE e 7 7 4 45, XEZD (b) T
5%

X (I70), (IR), () [p2) %, URCHEHBT 2, 221, BOEmIDHE 2 I3EET 5,
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The next page is the beginning of Appendix H
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REE L D, Bl t, fBERZ Ml (r = zex + yey + ze,) KB 2, BN OIRIE D(t,r) 1%, —fik
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= Dy exp (i2wvt) exp (—i27k - r) . (F.1b)

Do 3% 0, MiBRZ FAOFAICB T 2IRIETDH 2, D(t,r) BEEKTH 24, B (BRBEE)
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B IR AIE T EYEI DS , WORBZDH DBEZEETHD, Z0 XS BWHEITR WV,
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BRI L 2 PEEHICE, X2 RFEZMIETE 2 23D ED v, 22T, K (EIH)
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D(r) = Dy exp(—i2nK - r) (F.2a)
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Lo (E2) T, EBRZ b2 RFO K Titdh L7zDIE, ZORPEEPZERHT 2K TH S Z
Y RTRT D TH S, Wh z HAEEL, K, =K, =00t %, & (E2) &, ROX 51255,

D(z) = Dyexp(—i2n K, x). (F.3)
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IRIEIIRD K 51272 5,
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L3> T, $RIIVREL 1 & BT R 0 BEUR 5 n() ORIIZROBEZRADH 5,

= —4mnWK,, (F.6a)
Mn:_lﬁ?’ (F.6b)

B X 2 OWRINEERENTLROBERTE LTIRZ 2 2 b F, BEREKEKcRHRTZ L
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Btk h, BHWEFTORBOBMELFTARL TVD I b2 S
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N (E7) 1, exp(—i2nK -r) OD, IS NLEBT, ZFAZIATWE I ZRL TV,
BRI H 2 sf(Apy, Apy) &, Sl & TN/ FEBER T OIRETH D, KED (d), (e), (f)
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EEn

[ si_sioa_2012_07 25 XPS_o0.gp
Si_Si02_2012_07_25_XPS.dat
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T I e {E— (e " o &2
11§ & gp file to plot a three-dimensional X¥PS data obtained!

72| by repeating Ar sputtering by 20 times for 5i2p photo electron.t
3 The sample was an Si wafer with an oxidized layer.!)
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5|set hidden3ds .

Blsplot "XPS_3Columns.dat”™ using 1:2:3 with lires ¥1
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8¢ le rghcolor “0x0000007 lw 0.5 # blac

& Gnuplot (window id : 0} — | X

BEEx&elcsaaaly?

"XPS_3Columns.dat” using 1:2:3 ——

6000
5000
4000
3000
2000
1000

view: 60.0000, 30,0000 scale: 1,00000, 1.00000

HA49 3 XTI 7DEBRT 7 L AADT
72—k

(NA VT4 TR F =), 2HEHBR Ry &
VY7, 3HIEPNETFRETH S Z LA
wENTWD, KIEZD (b) 1, 1 DRy X
BiTolbr DT —&2L 2[BDRANRy XE{To7=
Hror—2ofod 106 fTHIX, TR ->TW»
ZREND B,

MHEZS (a) Dgp 7 7 ANEXTNI Vw7 L
THEN7=00, KHAR (b) TH 2, XHAD
D7740D 1,2 3FEEZZENZENX, y, zD
fHx LTSy hERTWVW3, KIHZE (a) D 1,
2, 3ITHODEEEIX, T#) THH, aXy 7 v
FENTWVWD, ZDEDZITE, gp 7 7 ANADBYE
DEIBRT T 7 Z2MET 5D0, kL THLZ
ORI NG, 4THTE, x OffEL > O %
114~94 WCRELTHED, v & z DfE L > 23,
Gnuplot ® HEIREEIEE TV, 617HE 717
HiX, 1Tl TdrEbiRVD, 6{THD
KEIZ T\ CEARR—2\GE) 2iddd 2
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	オイラーの公式とガウス平面(複素数平面)の基礎と応用
	複素数の基礎
	オイラーの公式と複素数平面(ガウス平面)
	複素数の表現
	複素数の絶対値
	複素数の足し算と引き算
	複素数のかけ算
	複素数の割り算

	複素数の応用
	加法定理の証明
	2倍角の公式の証明
	ド・モアブルの定理の証明
	余弦定理の証明
	ベクトルの回転操作の式の導出

	質問と回答
	オイラーの公式はなぜ美しいのか
	1.3.1.1 質問 どこが美しいのか
	1.3.1.2 回答(天才もただの人?)

	成分表示と極表示について
	1.3.2.1 質問 どのように使い分けるのか
	1.3.2.2 回答

	回転行列について
	1.3.3.1 質問 座標変換する前後のの有無について
	1.3.3.2 回答
	1.3.3.3 質問 式(1.44) [p.6] の回転操作について
	1.3.3.4 回答



	ホログラフィーの原理
	ホログラフィー開発の経緯
	ホログラムの作製
	破損したホログラムによる立体像の再生
	質問と回答
	1次共役光について
	2.4.1.1 質問 1次共役光がなぜ邪魔なのか
	2.4.1.2 回答
	2.4.1.3 質問 ホログラムをもう一度取り上げてください
	2.4.1.4 回答
	2.4.1.5 質問 フーリエ変換型のほかの「型」とは
	2.4.1.6 回答
	2.4.1.7 質問 物体がないのに物体があるように見えるのか
	2.4.1.8 回答
	2.4.1.9 質問 フィルターという言葉の意味は
	2.4.1.10 回答



	テイラー展開とマクローリン展開およびオイラーの公式の証明
	テイラー展開とマクローリン展開の歴史
	マクローリン展開の記述
	数値計算によるマクローリン展開の検証
	余弦関数に対するマクローリン展開の数値計算による検証
	正弦関数に対するマクローリン展開の数値計算による検証
	余弦関数と正弦関数の和に対するマクローリン展開の検証

	マクローリン展開によるオイラーの公式の証明
	質問と回答
	表3.1 [p.18]の記述ミスについて
	3.5.1.1 質問 表3.1 [p.18] に記述ミスがありませんか
	3.5.1.2 回答

	テイラー展開とフーリエ級数について
	3.5.2.1 質問 テイラー展開はフーリエ級数の一種なのか
	3.5.2.2 回答
	3.5.2.3 質問 フーリエ級数とテーラー展開はどう違うのか
	3.5.2.4 回答
	3.5.2.5 質問 フーリエ級数とテーラー展開についての解釈
	3.5.2.6 回答
	3.5.2.7 質問 フーリエ変換はマクローリン展開の逆演算なのか
	3.5.2.8 回答
	3.5.2.9 質問 Nはサンメーションの打ち切り上限なのか
	3.5.2.10 回答



	一次元,二次元,三次元の逆格子,周期関数とフーリエ級数
	フーリエ級数展開誕生の歴史的背景
	一次元の周期関数とフーリエ級数
	一次元の逆格子
	周期aの周期関数が満たすべき条件
	周期a / hの余弦関数
	周期a / hの正弦関数
	フーリエ余弦級数
	フーリエ正弦級数
	任意の関数の偶関数と奇関数への分解
	複素数形式のフーリエ級数
	複素数形式のフーリエ係数の計算
	フーリエ余弦級数とフーリエ正弦級数の係数の計算

	二次元の周期関数とフーリエ級数
	二次元の逆格子
	二次元の周期関数
	複素数表示の二次元フーリエ級数
	二次元フーリエ級数の係数の計算式

	三次元の周期関数とフーリエ級数
	三次元の逆格子
	三次元の周期関数のフーリエ級数
	三次元フーリエ級数の係数

	一次元フーリエ級数展開の数値計算による検証
	一次元フーリエ級数の係数の計算
	一次元フーリエ級数の計算例
	4.5.2.1 例その1
	4.5.2.2  例その2
	4.5.2.3  結論

	一次元フーリエ変換の計算例(周期を5倍長くした場合)

	2次元フーリエ級数展開の数値計算による検証
	2次元フーリエ級数の係数(逆空間像)の計算
	フーリエ級数の上限の次数と解像度

	質問と回答
	フーリエ変換像とは
	4.7.1.1 質問 フーリエ変換像が見えるとは
	4.7.1.2 回答

	フーリエ級数について
	4.7.2.1 質問 Fchとfchの関係について
	4.7.2.2 回答
	4.7.2.3 質問 積分範囲が-1 2  1 2 である理由
	4.7.2.4 回答
	4.7.2.5 質問 振動する項がなくなることについて
	4.7.2.6 回答
	4.7.2.7 質問 exp( )の中身の符号について
	4.7.2.8 回答
	4.7.2.9 質問 逆格子ベクトルの可視可について
	4.7.2.10 回答
	4.7.2.11 質問 逆空間について
	4.7.2.12 回答
	4.7.2.13 質問 パラレルターム，クロスタームについて
	4.7.2.14 回答
	4.7.2.15 質問 フーリエ余弦級数の定数項について
	4.7.2.16 回答
	4.7.2.17 質問 FhとF-hの関係について
	4.7.2.18 回答
	4.7.2.19 質問 フーリエ余弦級数と正弦級数の係数の符号について
	4.7.2.20 回答
	4.7.2.21 質問 三次元のフーリエ級数について
	4.7.2.22 回答
	4.7.2.23 質問 fodd(x)，feven(x)とは
	4.7.2.24 回答
	4.7.2.25 質問 expの積分がなぜゼロになるのか
	4.7.2.26 回答
	4.7.2.27 質問 フーリエ級数とは何か
	4.7.2.28 回答
	4.7.2.29 質問 フーリエ係数の意味は何か
	4.7.2.30 回答
	4.7.2.31 質問 2次元，三次元でsinとcos使わないのか
	4.7.2.32 回答
	4.7.2.33 質問 「サンメーション」の意味は何か
	4.7.2.34 回答
	4.7.2.35 質問 重要な式を示してください
	4.7.2.36 回答
	4.7.2.37 質問 Fhとは何ですか
	4.7.2.38 回答
	4.7.2.39 質問 f(x a + y b)について
	4.7.2.40 回答
	4.7.2.41 質問 exp( -i 2 t / T )を掛けることについて
	4.7.2.42 回答
	4.7.2.43 質問 積分の範囲がであることについて
	4.7.2.44 回答
	4.7.2.45 質問 X線結晶構造解析にフーリエ級数を用いることついて
	4.7.2.46 回答
	4.7.2.47 質問 フーリエ級数とテイラー展開について
	4.7.2.48 回答
	4.7.2.49 質問 exp( i 2 h )=1の計算について
	4.7.2.50 回答
	4.7.2.51 質問 テイラー展開とフーリエ級数について
	4.7.2.52 回答
	4.7.2.53 質問 フーリエ変換とラプラス変換について
	4.7.2.54 回答
	4.7.2.55 質問 デルタ関数について
	4.7.2.56 回答
	4.7.2.57 質問 cossinの周期について
	4.7.2.58 回答
	4.7.2.59 質問 Fshにiがつくのはなぜですか
	4.7.2.60 回答
	4.7.2.61 質問 フーリエ級数展開できない関数があるのですか
	4.7.2.62 回答
	4.7.2.63 質問 位置ベクトルについて
	4.7.2.64 回答
	4.7.2.65 質問 フーリエ級数の係数の求め方について
	4.7.2.66 回答
	4.7.2.67 質問 フーリエ級数の係数を求める際の積分範囲について
	4.7.2.68 回答
	4.7.2.69 質問 フーリエ級数は微積分のためですか
	4.7.2.70 回答
	4.7.2.71 質問 発散する関数はフーリエ変換できないのでは
	4.7.2.72 回答



	ベクトルの演算
	ベクトルの演算
	ベクトルの絶対値の定義と計算
	ベクトルの内積(スカラー積)
	5.1.2.1 ベクトルの内積の定義と交換法則
	5.1.2.2 内積の分配法則
	5.1.2.3 単位ベクトルの内積
	5.1.2.4 内積の計算式

	ベクトルの外積(ベクトル積)
	5.1.3.1 外積の定義
	5.1.3.2 外積の分配法則
	5.1.3.3 単位ベクトルの外積
	5.1.3.4 外積の計算式

	スカラー三重積の必要性
	5.1.4.1 スカラー三重積の定義
	5.1.4.2 スカラー三重積の図式的説明


	質問と回答
	逆格子基本ベクトルの定義について
	5.2.1.1 質問 なぜ式8.7 [p.95]のように定義するのか
	5.2.1.2 回答

	質問2 右手系と左手系について
	5.2.2.1 質問 右手系の意味とは
	5.2.2.2 回答

	2次元の逆格子基本ベクトルの定義について
	5.2.3.1 質問 単位を揃えるために| a |で割ってもいいのか
	5.2.3.2 回答

	スカラー三重積について
	5.2.4.1 質問 スカラー三重積は体積を求めるためなのか
	5.2.4.2 回答
	5.2.4.3 質問 式8.7 [p.95]の逆格子基本ベクトルの定義で計算がどう楽になるのか
	5.2.4.4 回答

	内積について
	5.2.5.1 質問 内積をとる意味
	5.2.5.2 回答



	電波干渉計の原理
	電波干渉計と開口合成法開発の経緯
	電波干渉計の原理
	静止したひとつの電波源の開口合成法による方位決定の原理
	位相切り替え法による電波干渉強度の測定
	天頂からのy方向のズレ角yの測定
	複素関数I(x, y)の合成
	パラボラアンテナの光軸からのズレによる感度補正
	静止した角度広がりのある天体の観測
	電波干渉計による天体を追尾しての観測
	実際の電波干渉計

	最新の電波干渉計
	アルマ望遠鏡
	超長基線電波干渉計(VLBI)
	2020年のノーベル物理学賞について

	まとめ
	質問と回答
	x-yスキャンの隙間について
	6.5.1.1 質問 隙間なくスキャンする工夫について
	6.5.1.2 回答

	地球規模の電波干渉計について
	6.5.2.1 質問 複数の国にまたがる電波干渉計は運用できますか。
	6.5.1.2 回答

	太陽電波干渉計について
	6.5.3.1 質問 太陽の何を観測するのか
	6.5.3.2 回答



	行列の基礎と応用
	行列の用途
	行列の積と結合法則
	行列による1次変換の記述
	二次元の回転操作
	二次元正方行列の行列式と逆行列
	加法定理と2倍角の公式の証明
	二次元の伸縮操作
	行列のかけ算には成り立たない交換法則
	三次元の回転操作

	行列による連立一次方程式の記述と解法
	3連立一次方程式の行列による記述
	ガウスの消去法による3連立一次方程式の解き方
	7.4.2.1 数値の代入
	7.4.2.2 行列式の確認
	7.4.2.3 前進消去
	7.4.2.4 解の逐次計算
	7.4.2.5 後退代入

	LU分解による3連立一次方程式の解き方
	ガウスの消去法による逆行列の求め方
	7.4.4.1 前進消去
	7.4.4.2 逆行列の逐次計算
	7.4.4.3 後退代入


	行列の固有値と固有ベクトル
	固有値問題(固有値/固有ベクトル問題)の歴史的背景
	2元の固有値問題(固有値/固有ベクトル問題)
	高次元の固有値問題(固有値/固有ベクトル問題)
	X線動力学的回折理論の固有値問題
	高木理論(微分方程式)の導出

	質問と回答
	ガウスの消去法について
	7.6.1.1 質問 掃き出し法とは違うのか
	7.6.1.2 回答
	7.6.1.3 質問 矢印で行列の変形を表してもいいのか
	7.6.1.4 回答

	勉強の仕方について
	7.6.2.1 質問 行列の勉強法について
	7.6.2.2 回答

	数学と物理について
	7.6.3.1 質問 高木理論について
	7.6.3.2 回答
	7.6.3.3 質問 物理と数学の相互認識について
	7.6.3.4 回答



	逆格子を定義する合理性
	ブラッグの反射条件
	ラウエの反射条件
	エバルトの反射条件
	エバルトの作図法の基礎
	逆格子ベクトルとブラッグ反射面の関係

	ミラーの作図法とミラー指数
	質問と回答
	逆格子基本ベクトルの定義について
	8.5.1.1 質問 a, b, cをなぜ式(4.33) [p.28]のように定義するのか
	8.5.1.2 回答

	実空間と逆空間の角度の関係について
	8.5.2.1 質問 入射角と反射角が等しいこととどうつながるのか
	8.5.2.2 回答

	実空間と逆空間での角度について
	8.5.3.1 質問 逆空間での角度の関係が実空間でも成り立つのか
	8.5.3.2 回答

	等価な条件がなぜいくつもあるのか
	8.5.4.1 質問 本質的に何かが異なっているのか
	8.5.4.2 回答

	キラリティーについて(右手系と左手系についてについて)
	8.5.5.1 質問 右手系，左手系の性質とは
	8.5.5.2 回答

	結晶によるX線の反射条件について
	8.5.6.1 質問 nx, ny, nz, h, k, lがなぜ整数なのか
	8.5.6.2 回答
	8.5.6.3 質問 エバルト球の中心点Pとは？
	8.5.6.4 回答
	8.5.6.5 質問 エバルトの作図法で結晶を回転させるとは
	8.5.6.6 回答
	8.5.6.7 質問 ブラッグの反射条件は完璧ではないのか
	8.5.6.8 回答
	8.5.6.9 質問 ラウエの反射条件の意味
	8.5.6.10 回答

	逆格子について
	8.5.7.1 質問 ラウエの反射条件について
	8.5.7.2 回答
	8.5.7.3 質問 逆格子基本ベクトルの定義について
	8.5.7.4 回答
	8.5.7.5 質問 逆格子ベクトルの可視可について
	8.5.7.6 回答
	8.5.7.7 質問 逆空間について
	8.5.7.8 回答
	8.5.7.9 質問 パラレルターム，クロスタームについて
	8.5.7.10 回答

	ベクトルの演算について
	8.5.8.1 質問 2次元の逆格子基本ベクトルの定義について
	8.5.8.2 回答
	8.5.8.3 質問 スカラー三重積は体積ですか
	8.5.8.4 回答
	8.5.8.5 質問 クロスタームがなくなることの意義は
	8.5.8.6 回答



	X線CTの原理について
	X線CTの歴史
	X線結晶構造解析との類似点
	X線結晶構造解析における演習問題とその解答
	X線CT理論発案時のコーマックのひらめきとは

	被写体を回転させて得られた逆空間像の再構成
	もしFhk (-Mmax/2 k < Mmax/2) が得られるとしたら
	軸周りに被写体を回転させた場合

	質問と回答
	フーリエ変換像とは
	質問1 フーリエ変換像が見えるとは？
	質問1への回答

	X線CTとX線結晶構造解析の共通点
	9.4.2.1 質問 電子密度をa-b面(x-y面)に射影するとは
	9.4.2.2 回答
	9.4.2.3 質問 どのようにして断層像を得るのか
	9.4.2.4 回答
	9.4.2.5 質問 振動する項がなくなることについて
	9.4.2.6 回答
	9.4.2.7 質問 逆空間について
	9.4.2.8 回答
	9.4.2.9 質問 逆空間について
	9.4.2.10 回答
	9.4.2.11 質問 式(9.5)は3次元[p.111]，式(9.10) [p.113] とはどういう意味なのか
	9.4.2.12 回答 
	3.5.2.13 質問 (r)をzについて積分することでなぜ(x, y)が求まるのか
	3.5.2.14 回答

	X線CTの原理について
	9.4.3.1 質問 とは何ですか
	9.4.3.2 回答
	9.4.3.3 質問 X線強度I(x)/I0がexp(-dy)のかけ算になる理由
	9.4.3.4 回答
	9.4.3.5 質問 CTの原理で振動する項が消えるとは
	9.4.3.6 回答
	9.4.3.7 質問 被写体を透過した後のX線強度がexp[ ]のかけ算になるのはなぜですか
	9.4.3.8 回答
	9.4.3.9 質問 I(x)/I0の対数をとるのはなぜですか
	9.4.3.10 回答
	9.4.3.11 質問 Mh0をM0kと訂正したことについて
	9.4.3.12 回答
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