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FEEZNHBRT B IRILIR A R R R AR E.

1-1 BFAaELROFRR

HLF B L IR (R AR ESR) sifR B iRE b 4R (%% EPR) &
M 1945 R RERM—MFER. EUARGEMPHIER TR
B T #1549,

BINAE, y FRARTHRY, RFXEZHETFEMABT4A
). MBS TR, BTHEBEsIALSTHRE#ER. HELRI
HFWRMN, BTRTHEENREZEZS, 2 F—FBREs. K
BB RHMRE T FERKHNAREINSNEF—~FE ¥ 5 3.
HTHRTEREMEE, ENRESHTENEASRNPER
B, BREZTEERASNBMEREE. £F2EEP, UER
R TTRRAR /D, S F R £ B B eR A B Ry, B Paull
FREERRI, — A THEZSHANFAHREMHAR K BT,
BrEl, RSP R AN FHEREENHEET BT, NN
HIRBER LW, XS TRESBMER. RITERPrAK
KEBEUAYRBRTXHEE. ESRAEHAXFMBERKE /L S
Y, REUEIARERN ESR MBI 4. ESR HaEst £ R/
BERBI BT HERLEY. FURDEE, X FRE. BlEItR
FITEAR, ESR WY AEERMEN. ENHANRERESFE
HEMSESRBETEARXASGYWRE. RiEBRERAEAMTIL
%:

(D BiEE FFBEHEEREELS THAE—TRBEN BT
Way. P, ZHREREHFEERS dpph) —TRET LR
AR BT,
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dpph #4 F=X Bi5 FR
XMER T, A FEB#S T, B ER AR THER.
EMEEE T HERM T, EREL KNG T HBE&RSER, B
RENS ERB I BHFRIEABTFGEEAL), REB
WT 8% WkHmRT, R EZER —PMETARMBRIEEST
(An*). X#¥, An” 1 An* #RAH— R B BT, BT AR LA
ESR gt {78150,

T e e e e ey e —— e — -

An An~ Ant
B 1-1 BEAREIESETFSFHE EMO i L)

(2) M (biradical) L (polyradical). XRLAYEH
P (BB A BB R RS 7, I BB AR BN B A BE 3,
EMNZEBEEERBRE, FUENERREFEAMNAHEERLY

HEE. @c | C
& ©
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X, WARET L#E RIS BT, AT EMNZEAHERBER
AR, HRXHABTFRERGHELERMBSE, PrElXsE—/w
2, AEBAUA=2"R SR,

(8) =ZE &L T (triplet molecule), XFifb-F¥1ES T HHE
P EAHARBE R, HANERE, XHEABTHELBAHE
R, 15 1 6] 5 AR 5 A A EL4E .

EVN=ZERDTAEWER —RERERIOCHMBET, HEX
RIS TERMEEN=ESST. XFRABE=EES
F. F—RUAYESEIME=HERLST. WK _EEHBAAR
%1 (diazo diphenyl methane) ¥ T — 2 B o fif il B 25 B2 5%, 7B 284
AT, MM 3 E K £ (diphenyl methylene), 33 ik &
—FpEE=F40T.

@ 1%2 Lt <' oo (o) >+,

oHL, B R AR R BT, —ANE ps B, B—ANE p BIE. 1B
HEETF. BTENHER—RETFL, BiskknEmsamn
HHE .

@) NELRBFARLEF. LRSRUMEAWEREST
Pl Bk B LT, T X R 7R SR T H0GHE DR IR R
F. SESBEBFEESIL. EE. FEET, BIMRKAEEXRR
Wil 3d, 4d, bd R, BIBTFUAERAWWLIEER. H
m Ve B, BIE 8d Bl B A — AR RN T GRAE 8d). 'Eﬁ
ESR 55,8 V** 7R 3d°. ERBHE ESREFE. |

(56) FEikhpyit RIS EE, I F O, V0%, |

(6) HEMHER. g —sesFin Os NO, 257 B 30 2 M B
#4y F. NO £ FRIBTFHREITH, B LFN Y RIRREHER, 8 O,
5% F B LT BOR BB, B R R R Y, XA R B AT L 4 T
HEAMEL. FHTREBBHRY, bARETHR O,
ST R
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20[(19)%(25)*(2p)]—>

O, [K K (028)%(0"28)*(02p) * (w,2p) * (70,2p) * (77,2p) ' (22p) ]
X H, (oy2p) BLIE M (w22p) PE A A H AR GER, FrilReE Hund
BN, BFREALAE AR PTRTHERESHTRIEA, X
O, FFREE WA BRFITH BT, FUBHE-F=ZEXST,
&R 2.

LR, ESR WA RN RAEFT AL, 20 5%, BELFETRR
FEEREFI—8KR, U, EFBPRITGTSBRRRE
HHEMYEERBE TRAR,

ESR £ HEMLEP N ARERENA HAXREBHE
REZESLS T, ~RBRENERAEGTaE., LERER. MaE
S4eE. AERRNYERAETEEMRENREREERRE
MR, T ESR AUl A ENKEE ECHRER TR,
BER BN BT ZEEEEHESTHRSMAELS, FHEEH
AR P ASURRBI B HELR S,

H B & ESR IEFWA B ERHME: (D g HBEFRE 9.
{8 (9.=2.0023). (2) NEHE MRV, KERK, EHEER
HABBFHBEASH. BEXH ESR EHLER S, X-AE
Font HEERG, PEBENTRIERIO S, EREH
(>99%) TRk H HBERSy. BT MER— B F I b8 af
BUA b & TR B AR R H e ROE 51 B .

MEMEARH, JEERE T ESR #HBEHE R, KX —K
BEE, BRABEVERRE. HRER ) EBAREKE,
EHAAEYBHBTEAFEN. ENAEE TS A BKE
fitk, BTRAEHRAKARKRSET. X, FERERTAS
MR EHE ESR &, SRR/ 2Rk d 58 2 B w3
ESR #HARE. (2 SEERETHUUE LT~ RAXNEF. In
Mo* PR TASE S, ERERBATERERE KRR B
F. FEHBTEMNBLEERTH RSP, BN ERSSMH
EZEBRARBN HR-JERESER". Bl ARE-HER &

o« 4 o



ER”, REAERSHAN—ESHRERE CRBLEEERE,
(3) AR EARMIEE (I TTK & 4K) A #8F ¥ ESR . () X
T RABREA R B F K3 F R fEE K3 ESR i,

MANESRETH ESR &R +45F M, H M M ESR
WP RATH LB E BN, FLREHRDEENHRESER
5 R8.

BJFR—T ESR MR FBN. ESR WER Lmed T 18
%, KEARBSRERNRREMRK, RAEERK, FEREHK
ReEdaYHRENEEYN. XTEMN, RALEEERMNENH
HEBRMR AL YA W U AT ESR BF5. HBAaXHLHE)E, B
ELARFRNBB/ELSYT. XTI EGHENTIREWE
HWEH, meREEREE. HBERE. BT KR AEBTHE
Bin. RHEEE. AT RANTEEMEERTFRE T
5, ESR — i RS MR HEWER. MR hiX
AKEST, ESR i REEA WP — MR T R R BRI
REER. XMastil, X SEE. Rt RETELE, BR
RAKZET, FrolnRA T kR4 ESR X—RA A, BAREER
e BBE BT, B IR R S B L RER RE R THE
PLE AR AT LB 5G4 o8 10 2Ry ay B B, S A B R
A (spin labelling technique) K¢ — 32 H A E B RB A2 H
EREEY P RR - REENE R, AT X T ESR K H
g, BEELTAPESARBES, ESREAMaSHENR,
X HETLHER.

1-2 ATARLRNERFE

ESR BRI IEARLAART NE, HOTALEES
EZWERYHA N RHATHR, BRSIAET IEWER.
| HSEBEY, BERS H PR p 8/NEK, U
AT R B R B
=—puoH=—pH cosl (1-1)
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X dhp5 HEW /i (H1-2), BR, %0=08, E=
—uH. H5ERE IR I G,
XHERRENEARBRE. R
Z, ¥O0=nmit, E=+upH, KR
RARAHHFE, ERETE
E. ﬁn%i’ﬂ@k?&"f—*ﬁﬁﬁﬂt
B JG— FR AT EIL A RALEE
B, MK, mREEEEMNE—
B 1-2 B e RS H RERZBRT— AR, EMS
- ORI REEHAER.
RARBERGTRAN A~HaELST, §S/MEHELF—
ARBXT BT, EXER, X HEERB, AXHSTRR(9%)
KRB ARBE. FEABRFHELHERT LEEAHBILERED
THR. Jlﬁiﬁﬁ%ﬁ"’:ﬁ %%Bﬁﬁﬁﬁﬁ!d}ﬁ%ﬂ@ﬁﬂ%ﬁl’]ﬁ&?—'
XKAR:

/
AT

.= —gBS (1-2)
Ref o BRB BT AREE, s R—ABHFEANE T,
FoBEF. MTFHEBF g=9,~2.0023, BRI B RKBET"
(Bohr magneton), BREME N B MR MR, HlE R |

B |1Lh —0.9273 x 1020 JR#% /7

m BETHRR, o 2. ShRATFWAKADRME, Kb

S RESA. B HHOSRY M, M, SR £ B

M. -

(1-2) SRk A 518 2 B, 3 S O 1) 0 4 0 8 3 R

FARARY, FEART A,

(-2 RRAA-D RS

EBE=—peH=—(—gBS)-H=qBH Mg (1-3)

KB H W s 2 . RERT A%, )RETAEMR

a § e



T—HARR
) = —p-H=—(—gpS)-H=gpHS, (1-4)
Heh, F ReEBEM (B EWEL), S £ aveas S & il

53 8.
8. MAAEERAE WA +o B — o, FALIAE R B

o> 118V, B
S,]a>=%|a>
) ) (1-5)
8.8 =~518
BRI X A B A O A TR K
Bo=(a| #)a> =+ gBH
R ) (1-6)
By—(B| | By = — +gBH

XA (1-3) A& R.

(1-6)XFH, 4 H=008}, B.=EHe=0, Wit EM BT RE
MREIMER. 4 H+-0K, BRHRNZ, 2REK/PH H RIE
b, BP

AB—F,-E,=+g8H—(—5g8H )=g8H  (1-1)

B RATE — F AR THIT X A8 4 4 A O,
& No B NaBRUCHIES B F1 By BRI BT R, WA T
#50%, & 1B 234 I 2 Boltzmann 4375, B

~_gAH

Ng e"'Eu/KT 6 —21(_1" (1 8)

N ZEa KT GBI -

Ng e ™ €4 |
N3+Ng=N

FEERMBET, BT o <1, BT AR Hof B3
RIF, 3 SR FIT, 18
U [ay, |8) & Dirac HFERRNBT S Mk EHR.
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4 98H

N T 2KT
LS (1-9)
N 14 gBH
2KT
N+ NY=N
EXRE—ANEBRLREFTE, M e
o _N¢i  9BH
N 2(1 2KT) (1-10)
N2=£(1+ 9B H )
2 2KT
NgBH
0_NO__no__4VQ
w=Ne— Ne= Sk
N ~i;f'-(1—£€’i '
. .
Wﬂa W L
] En-—é—gﬂﬂ
~ N/ gsH
Hy= 21+ 5%')

() W
P13 () BEMHBRMES H 0%
(b) Ptk Ba & Bo LOIRTF 57

RV (1-7) F1 (1-10) R4+ H — F 4E Ef N2, N§
A R RERARIEBE—EBRRESEBERIESR, F—41BF
R XU AES 2 AE %D, BTSN B THEM I
¥/ HTESRHESHBRENERTHTHEM, B, o)
/MRAERE ESR RS MM, BE ESRESHBERENET
AR, REHHHENT,

e 8B o



KSR (# H —8400 & #7)
NAE = NgBH = (6.023 x 10%) (2.0023) (0.9273 x 107%) (3400)
~3 18 %107 [R#&/ A4+ T ,
=(3.78 % 107) (0.2389 x 10-") =1 £/ 35 #F
%‘%i’ﬁ%(ﬁ% A=2537 &)

_ (6.023x10%) (6.625 x10~27) (2.998 X 10*%)
NaB=N- m 5537 X 10—°

—4.68 X 10" JR#% /S04 F
(468 x 10%%) (0.2389 x 1077 }/F 4+ F

=1x10° /54T

X, BSR PTG ERE 1R/54F, 1 2637 B
Yeitt FFAEGE 22k 10° &/ w4y F. WEME 1055 BERT
FEM, & T=300K, H=3400 ﬁ%i, N =20000, M (1-10)
KA N2=9902, N$=10008, FZHZEMNE 16! MAENER, N
JLF- &AL EIGRESL h, ne= V.

e, MR ARE THEY HH W R M@‘f%ﬁﬁﬁ
)N EEE N v MR, HFEBR T — &4

hy=gBH (1-11)

ML 7E B, f1 B 8% BB T8 2 BWEKE. BT Ne>Ne, 3
H ESR it [ B JLEB/D, WHZBARTY. Hib, #HER
B WA KEE SR Es P Tk T ik R RER AR & B8
% E, . XHERTHEEEERAR, WA-1DRXNEKENELR
ESR Fip i BRIt &N, XF g—2, H=3400 B, T+HE
»=9500 Y, BTMBEER, SR ILEXEAEAERRS
.

EBRO-IDRERRT, RErMAHEERXNRTER
FSR, B m TR A LEHR, B8 RA Wi ESR 4L, K&
R X g B ESR U (£1-1).

D g BT JLRRAK v M=K R ELE.
o G o



F*1-1 BAESR RAMABMK. K KNYG

HAYIRR X 10° BB o K g=2 B R IREES
B B E (%) (E¥) (&5
8 3.2 9.4 1140
X 9.5 3.2 3390
K 25 1.2 8930
Q 35 0.86 12500

A-110) B HRRATY, B LT R I 5 7T LA 7 A
I (D) BE v, 80 HEZHEQIDR, X7 BERIES
. (2 EE H, S v EZHEQ-1D)R, Ry siRpE S
¥, HETHAREWER, BN E AR GE. AN
RSB B S 25 B ML P 1 AT Y b O . DRAETR B
BEREMARTENE 0.1 B, EWM BTN, B MBRNEBE R
AL TF 11075, FFLIBRE ESR (A4 thix B 225,

1-3 &} SRR

T L AL
EXER, EEEMEEE S, WY H, WY H-H,

p{ H,=1%), #%4 BSR, 3Rl X E, XA

LR LLPAT LU TPy, 3 4 RN AL RiE ol B, £
BERBRREERREE. FEXNTAEBRER, KRETUEMRX
ZH, AURBLERS, FHENO0.IHLY. Wi, HHAKER

D XTF A1) REHFFXRPE RS —HR

o=yl y=F =4l

KB v # YR TRBEREEE (gyromagnetic Tatio) . B4 (1-11) NIRRT LFRLY,
5] - |

9B glel®
w=gmy=—5=H=go o =yl
2m
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LR BEA—EH I, %ﬂ%ﬁ?ﬂﬁﬁﬁiﬁﬁ%%ﬂ%?ﬁ*ﬁ*ﬂ@
HBCHE 2%, B AR BUT B AT

(1) F##r3HE (lifetime broadening), XAEEMEE T B
—AEE, BMEMEEBLARAE-ERE. XERANBRTHAD
R F L B R — R b, MRA SR EW AR 4R, X &
— A TESE. DB TEEEE-BREBR L 1% o o
REERAF R, B, RIERT P UAERRS, R0
ASRE F TC MR B 1Y, T L A0H — E BB G FERE O, JL P

0K dt~h

SH.dt~T. =1 (1-12)

g8
XAt UtiA, ESRELRZEADNE OH WA, W TR, o
AsE, LT OH AT, Ml 6t=10"° %, Wl 0H MAF 57 &
.

SEEFAERKTINEERS TR FMRR (e
Frab I B ER ) 2 R FEEREMNRBS. RO E RN B R-5%
HEER, XFERRR, SCRAE, Rk ERFBERE-#
BAEEAER, PHREBRE MBS FRSBEHIIRSIZEINESR, X
WA % ESR St A ERR T (4. 2K) # 47 ey REA .

(2) A HHBEE (secular broadening), XAPHEHRZTHE -4
R, BPR A A T LA R KA ZE ), XEPARE P AERSE
— AR (R T, S, TORA WIS L u /PR,
IIRERZ R EEEMEAER, VB E-ERMEER". 40
RER IR T AbTE SN MRE S H 2 4, B 4h7E B EK B /& BT B
“Bitas” H o, I EIEMER%S H, LR ERE

H,={H+H'
BT v REEW, B H, ZBEN, BRERS H HA4046, Bt
H R—ATR, twRiEil, sty usElrsst—4
B, WREEM H, AhOME—/PNEERE —441%, BERIE
SRR ERX S T R A IS S L 4
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EmRius H REFZ. X—E3IERE. dFHE
R, 51 R R T 32 8—AN39 5 5075 19 . BERT [a) 2 AR 8% = &8
B, B3R —EREEARNME. HRZREE, HTEMR
HETSSEMAEMERF2RAGHEYVEAR, GRE41#A
THELARNRBRESFEHAR, WAMREET ZAKRHEERE

T 2 (1—8cos'0), 3ok r AR TRMIER, 0 LA H f

THIEL r BEKEMA. HTEHImME, Ul efEsE 5152
A¥AEy. FRBRT B g aEmL, iR B
THREER r, MBIV RSBERT. X TRERER, B
A ISR A R R B i R M AT B ARG 45 7. Sl R
& ZnSO, h BN BMMBEHESF CaoSO, R 3t & (Cu 2
8d°) Bl i85 Cu® BT R A Be-H REM LM, 6 3% & 3 .
X T WARKE i, AT DL SR PR R BT AR

2. R F

BLEAFAT BT BEBERTAEARTE, bR _EXW R
R BT RS R SRR, BEE-gREMHEE % B
Hie-BaMEE AN REREREE SN RE.

KFEXA-12) BREMEE X —FYE B-uRe ) T, 54

4H = __( ) (1-18)

Reh AH REFMR RS TR, T 5N BEIHE, BRER,
7 TS AL A,
1 1 .1 |

RER, 4H ATUERE 4H' 5 AH" W2, B

Ao 1\, k1 o AH '
AH =7 <2T1)+98(T2)EAH +4H"  (1-15)

XE, T HATAR-BRERBEE", T 55 BEMRE
12 »




M7, 4H' FRABAMEAHRE, REHF AN EEE, 4H, ME
TEA I T & FE 2. |

NTLESREB T, BT AE-REZS W EER @Y
Bie-PLEMma)MRE, T RE, HHEKRBEE, FHITRILER
W, BRAEHERE -KMERRIGRE. HINRAETESE
PUEIRR I, T8, KRB, 7 HHFEEED, RE A
BES FEATR, Hitb T SRR, BHLRE 45 Bh. mRE
WHHERREX LS, BIE-ERMEEEMN 0T X5 8 8B,
AH" AR/, BiPl, MRERREE mEL ST UIERRER
B 0.1 R/, EERBRHERUEEHSH, ARNEETHSL
FHHMER. ERERN, $RLERE—E, BEAS RS HE
.

3. BR-EBHE

AT MGEER, WEHS—PURBE RSB YEE XL,
EXER, LR MG, BE5E E. 1 Es RAF K, Bt No F1 N,
WA, WRERR ¢ mm bR H, BRI, N
N, RZ M, N. B2 m L. Y4B ART e, ER N2
Ne[(1-8)R]. BR, BTFEWIAFARE—TFREAMPE
HE, MEFE-IIRE. XMIERERBELIE. BTHNE
Hn ZW ERRBRAERMBRE M, k. FHUBRIE REAH R
HAL SR BIR PGP EE M IR R R,

BT Bl #CPEE o BT Z R FIE R F N 0R TR 1,
FUATRIEBBIBRHRETEIAN—MFER BT T8
SE X n BIK 63 % n® FrR AR H, Xt “HE-SE B
/7. T @58, BIEHPHEE o AR, RZWEES. FXRNKE
2 UL A

B2ild, SERESRN E. Ml B J5, BT HAREEARE
MR —RER b, HERFENRESGVNELT, BT 8K
REMBEBREEENB S, SBTLREEERABET, HEN E
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REGBRER) Ba BB (BT JLERIEME Wae). 72 B BB LK B F
A LB R B RB TR E 2 B B4 (BRI JL 1B 1E Was).
XMTLEHHZHUERE, RAOBRBHEBMEIT”. NWos
R BRI BT R, VoW RMTREBTH, LB EHTFHE
i “

NIW ga=NW o5 (1-18)
eShid

o g 128

Wea _ Na _ e KT QKT (1-17)
Waw N3 %~ {, 9B
e 1+ ST

BAVAT LUE L — A PHREILE W, #15

WB‘,=W(1—_2.€%), Wag=W(1+—;'%%—) (1-18)

B

W —_ WaB "; WBa (1__19)

MERNIKRE BT HEME » BRI ¢ HBLRE RBN B,
BERIR EEZ—ATBTH E. B, A NP T —A 8T, T N,
RET BT a P T 2, RZ, MR E. BEHKT k—4
B, gL 2, Hik

—Z—? == 2 NBWBa+ 2 NaWaB (1_20)
T |
NBE.%_ (N+n) N E—zl—(N —n) (1-21)

R (1-21) AR (1-20) =K, Ep43

%=N(WGB—WM) — (W g0t Was)

- [ i

EEE

e 14 »

ok



NWaB Wzm_ N [FV (1_;_ gBH )—IV( gBH )]

Was+Ws 2W "OKT 2KT

_N gBH _

“9 KD "
B it

dn o ~
== —2W (n—mno) (1-22)
B, 57— 2w W EERRBEN, U4
1

R T R B e R SR ), R E FERE R 0,
Brid, (1-22) 3X70 e 5 A

oo (ngm) o

RRIX Sy TR RS S A, AT 1 =0 B, n—mno {E A
(n—no) t=0, IRA .
(n—mng) = (n—nyg) 106~ ™ (1-25)
(1-25) At B RATEIE I 45 3.
FEERR, ®E =0 B4R LRy H, A muo=0,
& it
n=ne(l—e /1) (1-26)
(1-26) A (1-25) K — =48], A (1-26) XA A, ¥ t=o0
B, n=n BJ n X3 n WH-PHEHE ), WY =111,

n= n"(—e-:e-—-l—) =63 %n’

Bl 7'y B 355 63% n® BT EMNE, XHIEHT LR — B
n WEEN L X BIFERL R M, b, R RRIE M E#kssm H
ERRFTHRERSE. ToRE M AT LH 2 63% M2 TR HE
. (B 1-4) R TXFH
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14 ZEGHE (=0 BB 0 N2 H,n
oM, RS E ¢ BIEELAR

4. BAMENEE

BHAWLRA, NERE, ESR KBRSk Lorentz &R
Gauss L2 RUBY B, il WD R R LR B R Lorentz R A, T iF %
Lorentz X7 L2 i) B ML R L 4L T Gauss 287, SCRRif L
R PR, X ARRRETER R

Lorentz 28 %)
a
V=I5 (1-27)
(=5l
y=aexp(—ba?) (1-28)

By (1-27) 1 (1-28) R, FEMAR Lorentz LMIE £
Gauss %, BEASHASH. FHHEHATREERT LIRS
. AMEm, MRS ENFETHESN L(BE—k), e%
e M b ZRENHE—EBHRR. BILBHIE—4.

ATETFTREEAZREEIHERDY, RIOELESHE
BETFBERTUSYE, HKHOHESLERSHERKLHEKE
B Y g ML TE T, fFHRN ESR (URRHE A
RS LR, BRI ET LUH AH,, R, Ay B— WM&
WA BRI TR, SEH AR W RE”. FL2HHTX
PR — B EE R R R, BAREH WS,
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ZuIg ¥—=g Aum@lv ¥R~~~ Edcas g
_,.H .
TR () vmz=p B LT
[
‘H—H)+
dxe{s (*H ~ H)3Wg —e.l m_%m ¥L—=,Z A Mﬁmﬁm@ mmmlmu vnra ¥AL—=,X | BLBEYYI—
1 (BL)=sny gL oy ey
ol &J =¥ ol _ %%
aut u g /OB T e TRAR by
_” ] gmwo ol B =, 1 eleCH—H) +41] Y1 1 G
("H—H) (3wl ~) CHE-H)(@Ws ! CH—H)us ! N
J J AL &
J ap
ﬁm 7r) = L vy 1% 5 ¥
ul dxo¥H eCH—H) el g ;
[ CH—H) (@ul—) Jaxo¥az=z ol 4=x SR —Ef
2 G ssnep [+ ¥ zjueior]
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HFRUMARERE R, TR FAESEE— LA ARB Y
WEN ., XEAFHEHSE Q) #2805 Ek(E 1-5)%,
AR BB B EEE LR, WX SLFTE B/A 1k,
% Gauss 287 B'/A'=2.2. TWiXt Lorentz 485 B'/4'=4. (2) I3
—~ (LR B (P 1-6)™, BEILLE KA AL B 4 R 7 Vase N
1.0, RSB HEE 0.8, 0.6, 0.4, 0.2 {E R A FR I FATRA F 4
B 2R AbRAS R B BB AR, TT LLE M, X F Lorentz £ 7 0
Gauss 8%, “HAMAMERI. FEHT L EEN QIR i
Hiak (3 1-8).

PR ESR NAHEEEE KBS RBNBREE. B
HPAbRE, RS R F R IR R U, W R A

FHE B~/
* Gauss £ g"i_gi‘;;),:%-zz
#F 4
! |
SN
R B
AR 4~ en MEB_B
| Lorentz ££%1 AT 4
T ——1 /
B A |

B 1-5 Mofkfikphean
Gauss £ i %=2.2 Lorentz &3 &l %=4
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i.d
Lorentz ﬁfﬂ 7 0.6
\’ X
— 0.4
- ’/ﬂ 0.2 '

—T L - a . 2a 2a 44
T == [ I
5¢ 4a 3a 24 4 02 \ i - -

0.4 /R/’

0.6 pd .
0.8 \ [, Gauss 57EIY]
1.0

1-6 A LEHELRT :
#%*1-3 3f Lorentz ZR R FI Gauss Ze R /> L8 HY YR AL AR 1E

a2 4 AH,, WEIRIEN—F,
‘ S
PABATHTTE % BRSNS, BUIREL @ 2 3
TLorentz &7 Gauss %)
100 a a
80 1.65a 1.5a
60 2.10a 1.8a
40 2.75a 2.1a
20 3.80a 2.5a
10 5.0a 2.8a

NER, RS RPRBRBRERE. AEI-TRETEH, X
F Lorentz & R #i Gauss LAY, HE—KMALFTAFESEHHA E
., MAEZKRMSRHEXNZHRHIEE. FUZRUSEE
ST MR EAFKRBRBERY. EEA KM EER, A
LR b R A 34 51 Bk A B — R A 3

TOORIERREE., REKXTEEHNEIRNERE. U
BasE ESR i v 45 41 2% 1R A0 95 B 1 BRNE 1 U T R B A R i
LTS, AN ERBAY -RBPSERET KRS, MR
YA BT VLSRR A U R R+ 4 BRI . (R, WURWA
WLk R AR F, JF BLAR SE A [R], AR A — IR o3 4R Y 0 X e i
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e ssnen q)-T

20

0~

BERR~
C))

0

77253 ssnes

B —E

(=)

€0

T ryuexo] el-TH

- H
v
L 1 1 L3 L L] L L] L ] |
[ 490
m -
t‘l J
] ¢

BERRT |50

420w

N IS S = conDN SO E

* wRwH— |0

)

¥ nueoy
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OV g BN MM IR, FERWRAMA, HRERF, A
B FIEHT Y s fI(4H,)? B3R, Bl

/OCY’ g (AH )2 (1-29)
(1-29)XETHHHBWAK.

14 g B F

EA-D)RRIBETHRBEENHEATIRXENE LTI
ToRT,EMREGEHABTHEH, HESFT 9.=2.0023. Fiif
HHBETRERECRASBERAFIEMEFHEASR, RHHR
EHREAFTIREE5ELK K (quench) T, SERFEE, HREM
gEMBTAEIE g H, FRETCHERTMRSE 9% UL, (&
1-4)

F14 —EXRAFMETHENE

ERE-S g1 HE % 9{& H ® X g1{a
O-—

X\ X
%~ 2.002854| B%- |[2.003068 /QAC)/ X==H 2.0045
X .

X
-
-  |[2.002757] m+  ]2.002571 X=Cl 2.0055
m-  2.002713] T+ |2.002604 X—Br | 2.0085
T~ |2.002686] R+ [2.002610 X=I | 2.0120

T4, BB A R T O SRR e T 45 8 e T %

BRI BB B Oy, ISR AR R B T, KSR (F SRR AE

Hy- gh,’,é fb B, L ML A B Fe™* 03t IR1 5 27e 2

B, B, MgO Sty Fe* BT 4. 2K M{ES H B E
1629.06 Bif (v=9.4176 TIK#h), B HIEE 3400 BHf. XHH
FEE— ARSI S AR A E,. — Mk RERGHESE
SRR H,, EXMHAERYE, BAXTEFNRAMEERE,
KERAES. B—HEMhEREEFEL 9Bl T, HEER
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R EMHR Q-1DRRE H RS ET LR 8 5 E 2,
&l ,
BrEd, B4l Fe* {55 1) g HRE £

by (6.62620 X 107% JRE% - F5) (9. 41756 < 10° #5)
9= BH, =~ (9.27410=x 10 /R#5/ B l7) (1629.06 -,gg;yi)

—4.13804

¥R A-13)K, | H H, FREINES H#ﬂﬁ}%m%ﬁﬁ

pily H' BRWER, T H mAFEWHE, Wit g BTERR

R EWEGNSGE, EHERRNERESTERFEER
—NEESH.

ZHAELSBEBF R AN g HRTHE g H, FERE
EMPLERRUBA(E 1-6), HBER, WRIZENMTER
W, 0<0 NP dFBEKT LM, 9> 9., T M EIEHFETELER
Bfg=ge. XINEHEBESHAEREK.

*1-5 —BEVIFEALSHNg &

it & HF4HE g i i3
Fes* 7¢ ZnO 348 2.0060 ¥R W 9209
Ni?* 7 ZnSiFs-6H0 348 2.25 KFETH 9>0
Feo?* ¢ MgO th 346 3.43 . FFEFEHW 90,
Tis* 7 CHOH 3d1 1.9532 INFEFTEH 9<9.
Co?* £ MgO 3 - - 4.278 - RTERB 9>0.

%TFRWRN ¢ BT, EREERBE LM, KIELETH X
M= A E:

(D SuEAsEEE ERTTR, HRHOR T LU S S B s
BAF SUMR, B g g, B8 55 AW,
(@ AHETRER, BRTABEMST 5 R85 E
B. WHNTHRERT, GFHBEERSR S-S AL

D AR, X~ R, XA E R A RE LR CAPE, T SR A
HEAF LN EA7S,
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HMEhE L= LEL B L SBA" ARER AR AHR
J=L+8
J=L+8, L+8-1, -, |L-S| (1-31)
b B AR JRE N & REE py, wo 1T ZEA W
TXREK,
= — gJBJ (1-32)
(1-32) Kt gy Fr A Lande gH -7, XF T i 30 571 Ly R,
o= J(J+1>+2L?](gj—:_11)) L(L+1) (2 J+0) 453
go=L+2 (B J=0)
BT o BEREE, TUBHRTFERS TR EBRENSR
”""“F’J cH=g,8H-J (1-34)

HIRE A A
E,=q@;BHM; M,=J, J—1, <, —J (1-35)
(1-85) R, I BIRT 72 41 Bk 5 o 36 2T+ 14 % 05 oy 8
%, RGP RN IR 0 A, —g,8H. BLTE R A 9 3% 4R
AM;= 1, Bibl BSR ERIE S ARAEA 4 AE S0 A3 36 K 35
2 |
__h
9.8
K. B, RS SURBATRENCRT LITLE 313X 2 R T
ESR i, SRMERESHKE S, F1'Sy. HT S BFEF L0,
J=8, W gr=90.=2. BEREFHEEHE P, HE—HREE *P..
R (1-83)RATH, B g HETS, B »=9.2 FHREH,
H,—4381 B, CRIER T 354552 E IR (35 /\ 5 81
I 8-2).
(3) A 1T VRA RS R L, — FR LM A 3 R

REBRERE, Z—MHEYEAIRMERASIBRAERR. X
TRESTFTHEBIHTRIRTRET, FERERRBE, XEEH

‘e 23 »
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MHEESNEE RGNEREERRNERDE, XEHE YR
SHE0 1 TR e R G U 18 R, T L I A I BB 4R, 0
EREN S HT. DRAGELMERTHEEHE, BEADR
WS BRK, R R Ay M AR ER T B R R, L A
S WAL A R BIROR . 5 — 7 T I FERSE AL REE R B
WE-MUE B A LB TRA(REE NS AR, 06 A
T RFHOER, BT CAMEY BRSBTS, ik
PB4 B OB A M 57 (T DR B B 3 F R A B A —
WK AR RS, H, MERGFRET, X g ERETL g
WRE g7, TR T EZH.

B T RIS A2 S T i L 52 4 B BRI 8, 794 SR B 3630
GRREZ AL A UREBIEET S, BUHS. FHERER
B~ R AR XA AR SR SR R K E Y
R—Asumak S BEdK. Be

p——gBS (1-37)
F=—p-H=gpH.8  (1-38)
BDAFRAA M, XE S 3 RR I 4 5 R, TR—AE
BT RCSRA” BB, RIMESHARES S wAEN
BEBRLELXUTRE QRSN SHAETER, FRKR
S WAERFARER o) f1 (8, MRS —HERE/E |+> A
|=>. BH |+, | —> ALERE |0, | WAKAE.

S SwAEHBEARTOT. Y TEE BREZ S, XA
1 77 R e

75

Slad=1la> Si®=—1|p
Sl =218 SilB=1ia (1-39)
Sil>=218 818 =—Lla

i, % TR A EE 8, A EHEA
* 24 o

Fay



Bl =51+> Bl->=H -

Bl+v=1i—> &=l @40

Bl >=ml=> Bl—>=1+
M A-40) SR, W78 HRERAS | 4+, | —> MBIy
B, =+ || +) = gBH

. 4 (1-41)
B ={—|#|->==~gBH
AE=E,—E_=gBH
W hy—AE=gBRH, it ESR H it
hy ‘

75 (1-3D) b, THRESE wfl 8 RE T4, X —BBLKE
FEEREE MBS, B E, MEA AN B — B
WHARRE AR, RS MK, WlEdR, FMefS
[ H A X R B TS, THE p T AR — E R R FEFT S
. BTLL, HTHRERBS pf S WEERER, g W THNSME
B %R, B

p——pg-8 (1-43)
R )
H=—p-H=pH-g-8 (1-44)
XREEHER BT R TR E — BB R, MR g=g-1,
(1-44) RAEAEFER 1-38) K. WBAE B, -35)RALE g KEH
% [ FER A R EFY.

15 BiEAEH

1. Bimm LR
I RWRE S RGP R RIRT BT AR R A B4 H,
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MAPTHR ESR BHRA—FBR, ENPVRHNZZRBE R
T R&AMEZA b, ROTABADEZFHRAKE B LE0 £, TR
SFBRTHERBN BT, EERFFEHER. KRN BT
MU ZFARHEEER, FZABBAHEERN. ERAXMHE
WaHEAERREERFLSEER RIBHAKRERALEW

(8 5 5L his).
EREHERRN, BERETFROUREFERES, BRAZDEN

Ih, Fibl, BB E ST A ARE TH I RIEE. HTE
TR IER, BT E MR A ZEE py, B

P =+ gaBsd = yuhl (1-45)
NP gn BROVERHY 9 BT, v IO BERELL. By BROVERET, H

15 By=—3 50, 3ol M, RIETHMR. o1 7R TR R A

FH R E K 1836 1%, Bt
B =_1__B
¥—1886 ™

(1-46) AP IESRE N ETHWIE S, Fr B FHR, HEE

YHFHERADRAE,
BB R T8 T, TR =2k,

D REEHHH, T HEus. WmH, °F, P g, [-1
"Na g, I—5- %.

(2 REMCHEYK, BETFEECVIN, I X%, o™N,
HOUR)#%, I=1, “B#, I=84,

(3) MEHRMETHERWNER, I HB. 0, 0 H%,
R — AR RS, AR B R AN 4

mT Ih R ARASHRES BEADROXMNBXE, HE
B f I Wt RARERE |, Mo, XM E IR B EREN

HreRH., M; B{E T
I, I—1, e, —I+1, —1 (1-47)

(1-486)

X 2I+1 4%,
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2. BAREM IR G HNE

R B BT B PR 2 B R AR LV A R, — AR
HB-ERMEER", B— R Pk mmEER”
(Fermi eontact hyperfine interaction), 4nlHE S X HiH B /E
7% % Dirac 5%, X B R BN EEA & 3L,

(1) BB A B, XA F W LU L 88 A8
PURRE. BPIS BT H BEREAE A B IERE AR A A S B R R
F. YHEGLRR#E H KBEHERT, WAEARTZ
6] A B AE R B BeedT IS T
(1_?;,3082 9) Moo fbn, = H' 14, (1-48)
(1-48) RH e, Tl paw, MK A BT FIZ W REB AR AEE 2 J7 1) (A RE
Bm) Ewysrat., B

foy=—gBS:  fw,=+g.B.1. (1-49)

r RREEAR T RIEEES, 0 M EAR TR0y E L AR H W)k

f(E1-9). NEFRRIRFMATLE B, H' BEHE8RT 0 £,
BiE 0 AR, 7E25A& p 7 BAVR 55 sl s sh ik

HERTHEAREHESRMBEANLE L, H' BFH L0 M

Ean=

1-8 HERT te 5 uy FANIEE A
B g I T M:=%
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PN i 42 [ D R e R DA i e o o - N -9 2 2 o
HT LR 43 75 BB BOR SR R, SR BT 1 0 (HERE % JL X
Hy (A B FAE B BRI BR- A5 89 s B ), B84 cos®) X BR A F Ky
iR

» JT J: cos?dsin fdHd b 1
{cos? @> = 3

j:” Ksm 9d6d ¢
NE<H'> =0, X@EH s HE FRREAN B TFEEZI)HTBH
B H' B4 IR 47 4 aG sy, XM mF F
LR, ST his R ahd 1420 Jk#F. VBB T B8
A EAEHANEN UA B —FBEaMEEEH, Rk Emas
AT f . |

(2) FAEMBEAME/ER: XA AN Dirac 5 8

i, REGHUPXNYE, BRENEENEG, RN AHEMNR
TR SMAIFERBE R, LRHEH. HE s JuhasET
ARBREBEMENAHEER. 8 —Ts, p, d, fHERTE
MRS AREESEN s EHF A BERSE e bFdE
FHETZHE, WMHERHE( 4, HBEZLERE, B
EEERHTFEBEHYNIZE. BT s SUBESTHSFRL M EE
B, B RRFEMBEAEEERE &R S BEAEE
fER. W E REZ P LIRE B BLE 2410 AR XY 40 25 st B S ok B
BEEHOERSIER.

(1-60)

Fermi S HifE B ARE
fmm* —8—;"‘!’(0) 12ﬁe,ﬁz¢,=8—;“ 9898, $:(0) 28,1,
=al.I, (1-51)

VRIS HEEE P(Q), NHER 9(@) MILRSHEBCRERE
g(@) P(q9)dq
=1
jP(q)dq

RN AR g ERS.
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10 %6 1s, 29, 34 BEBHYER K HXF

7o RE/RFRE
(1-B1) Rrp a R & 1] AR 4 A SO B /R #8),

Rt FEFE TREE &0 REERR
#=gBHR,+al.1, (1-52)
(1-62) K R RSN REH R B A6 5L F A L. ﬁn%&ﬂﬂ%&

fER bR, (1-52) R 8K

H=gBHS,+aS8-F—g.8.H1, (1-53)
(1-B3) R E— TR B FHES T, 5 I8 &% 10 [543
NBAGEEMMEEART, SSEWAKBEST, —RERSTX
WA LI AN, (1-62) R (1-63) Riy—giuifl, =& T S.1.
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1 8,0, TR, o SO R ok I (1-52) Rt 2 & 4

T.

X TR E B, BR-EREEIERBERR, TEE
SRR, BTG BRABARENAKkEART. AG
5% 8] R L oK A S A AR T ol DU R - AR A B AR
JAg TH#Rsy, B

A=al+T (1-54)
Hoh 1 RpfigkaE, Rk, GRWEBEREFIY R AR TR,
H#=gBH-S+8-A-IT—g,B8.H-T (1-55)

(1-55) Xt & H B35 B Jera %A A i B — AKX,
TR — FEE LU B BA AT (1-62) s 1B 8 AR R ik
REROT, BERRERBERE . ZEFER

3. 4 —ARRA BT R~ 4 I== BHHER

SETRETXHEE. h’aﬂ:ﬁ:%fPFvﬁ—AﬁEﬂXt 7
f— A I= —mz B AR S i A& 1E 18 M,= i , Ltyzs
ZE{EM;—:tg,-ﬁuﬁi%\ﬁm/\ﬁﬁt‘ﬁm, mw:zrtm&
|M!, MI I)E

2D DS DL Dow

X TRE | M, Mp ZRKEER AN
E(M, M;)=<M, M;|gBHS.+aS.1.|M, M)

78 B
1 1 1 1

DR M, M) RFFEK (S, M) |1, MDWEE. Sl

1 1N\_]1 1\ |1 _1
5" _"2'>“I"2" §> ]*2‘ z>s""ﬁ"
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a1 1 1
Be=B(—g, —g)=—g8H +7a
L1 1 1

ESR BRiFRIgefh AM,= 11, AM,=0, FKHEMT. B4 M3l
BTEER, RKIEARNEADEBNZAE. BEMERT
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AR {og) LEBH —FHMIER. RIBTUH B XA %
AREAEA B R ERBEY. 4 LU2E N BB FE b T 3.

1) BEXKEMFEFERE, LTESRRT 4 FHENERRE, B EER
RER, XRE TR HMO [ BRRE A E, ROERSR, R SRS M8 EMOmig
WERERE, 2FHELRe HMO £88 T, SCRE#E—5 N 4.
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1 +1 S a—g
- VAV 2 ds b A
- — + -
+ ,

-{-—;— 0 ¥z ¥
1 }
Gyt A
12
- I +
= 0
41
v ¥
S
+t +

 2-20 3 4-TFa9 HMO fofbek

FHAM TR LHNE N, 4 di=o, dy=1(Ei MM
), dy=0 (& ¢ f1 5 THHLB), B(2-50)R. W HX—HM 7 L
YEHREEME RGN o LS TFRHAB AR, |

JRIF (2-50) X B8 « i 10 KT, M5 o B 10 4~ 48
wy, Wg, v, w0, NG — o, RE—HEEFRREAEBAE N L
G R B— &g =1, BE—HRE K {cu}, NTTRE

l[’tm;i: 0ij<)5!
SR, SEBR ﬁ%%fﬁ%mﬁﬁ.
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1 2 3 45 6 7 8 9 10
llw 1 1 -
211 o 1
3 1l w 1
4 l o O 1
b 0 o 1 1 —0 iy (2-50)
6 l o 1 '
7 1 o 1 !
8 l o 1 -_—“__*
9i1 l o 1 0 3 x
10 1 1 1l o

AR X R R B B A T b, XM EE H R, R
o B S, XFRYE, MABNH R THRERK:
' €1==C4, Ca—C3, C5=Cs, Cg="Cq, Cop=C1p (2-61)
WRN o R F A, X HRE, W RBEHE X R
C1= —C4, Ca= —Cg, €5= —Cg, C¢= —C1, Co= —C10 (2-D2)
B, R v BEE S, PR, U
€1=0s, 63=C7, C3=0s, C4=0Cs, Co, Cio (2-53)

RN y WRE A, X, W

1= —Cg, Cz= —C7, C3= —Cq, C4= —Cs, }

(2-54)

o= —0Cp=0, c1o= —c1o=0

BB, A X B O B, A
| €1=04=05=Ca | 61==€4= —C5= —0Cg
Ssz{Gn=03=Ge='07 o Ssz{Gz=Gs=“Ge="—07
€p=C10 J Cp=010=0

(ﬁ!i&ﬁﬂﬂ 61, Ca, Cp) (B LA BN C1, Ca)

o .t61=+64= —C€3=0Cg . C1= —C4=C5~ —OCg
A8 L co= —c3= —ce=07 AAR co= —c3=ce= —0q

Co=— ——61020

~ (2-55)

Cyp= —C10
(ML AEHH ¢, €2y Co) (B ZE %N o, ©3)
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HTRITAE, BRMB R — E4B T M FrE, Rt
IRBH BT 8.8, 4.5, WERHESE=ZA. BT S.4,, 4.4, 1
F R BEREFA, BIEEFRETA, Br2E¥RE 10x 10 A 375
B, AERBEEFA 3%3, B 2x21FAMAE, KB
WAS. B, XTF 8.8, 8(2-55) R R RN R LM 5T
KRBT BRA, MRABE=EA LR ATE R

wCi+Cat+co=0
et (a)+1)02=0} (2-56)
261+ (w+1)ce=0

B 01, c2y 0o ERTERATHIM, REMURHTHRLHAE, B

w 1 1

1 w+1 0 |=0

2 0 wrl
1IN

(0+1) (0®*+w—8)=0
o= —1 @—_—tEVI3 ={_2'3028 (2-57)
2 +1.3028

14

E=a+B E=a+2.30288 E=a—1.30288

WX 2 o AN (2-66) K, FFRH IH— L &4 4(cF+c3) +263=1,
BORL AR c1, ca, co, MATIIAE SUAH Y AY I 58 5K

FHEAAURBLSBTRHENKEN E M), 2WERLE
2-3.

| AE 2-3 AT LB B A SAME B AR,

(1) ERAFNBEAER" (pairing property). Bl R & A
— SR o=wp, M ELFERER o= —wr. B MBS, B
SHE R 0=0, B, w Ml wwo SR E S5 {E e,

(2) XFFH A5 EBES, HAR i HMO (b # Y_p) BB T
HHESEHSREN B E—EHE, FEHABRWFSTLH
Xof B Pk B Jm LU E

e T7 »



%23 #£45 FHESRH HMO

AR

£y

s (HMO)

8.8,
Szdy
4,8,

8,8,

4,8,
8,8,

4,4,

4,8,

By=a+2,302883

Hy=a-41.61808

FEy=a-+1.302883

Ey=a+8
Ey=a-4-0.61808

Eg=a—0.61808

E—;==a-—B
E3=a-—1 .3028,3

Eg=a‘—1 .61803

Em-a-—2. 302SB

1=0.3005 (b1 +ps + P54 ps) +-0.2307 ($a+da+ e
+b7) +0.4614 (o + b1o)

a=0.2628 (+-¢1+ s — d5— s) +0.42563 (4o
+ b3 — b — 1)

¥5=0.3996 (b1 — s — s +bp) +0.1735(+ ¢
—3—d+d7) +0.3470 (b — 10)

4="0.4083(+d1+ds -+ +bs) —0.4083 (4 +p1o)

P5=0.4253(+¢1 — s +d5 — Ps) 0. 2628 (+2
—3+do— )

6=0.4253(+ P14 ds— 5 —otg) +0.2628( — g
—¢a+det+dr)

Y71=0.4083(+¢1— s~ P5+Ps) +0.4083(+do — P10)

¥g==0.3996 (+¢1+dy+d5+ds) +0.1735( g
—p3—dpg—P1) +0.3470 (— hg—10)

o=0.,2628 (+p1— dg-+-d5 — pg) +-0.4253(— g
+¢s—dg+b7)

¥10=0.3005(-+¢1 — s — s+ bs) +0.2307(—¢hn

b3+ de— @) +-0.4614( — o+ 1)

B) REMNSEWUR—FMEEWNITE S % Ll
RE: LB 5 o BIAL, RITAEES TR FHEPR, —%
R SHAR, RIOWT—A"8, B—RREFSHRY, RNAH
B, NEEFESR-ARETH -4, TURIEX—M
MHBER T HBHE (b, ¥-).

* »
Cji/l\l
7 2
8 0 3
* *

5 *\4/

X FRIT ”%‘B‘Jﬁ%%‘lﬁ’ﬁm B, B, AT AR BE S T
W HBESR=2

(R BEIT "5, FFHIT Y BRAIT Y B R IE TR EHE
[, A1FR A 22 242 (even alternant hydrocarbons) .

(Z)REBIT Y5, BIT“"BRETFHBARKRTFRIT Y RETF
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HE(ERMNBBEH—FITE " 8), RNHE NI FZERE (odd
alternant hydrocarbons), &% 2 (benzyl radioal) .

(FARRBHEIT "5, A1 N JERX # 2 (nonalternant
hydrocarbons), |11 3 (azulene) .

A LERE, ERZ=AEERRN TR (BHER. 7)),
poa ) ) YA O

8 Ol o 8

:ﬁ‘ﬁei (36 E%Emﬁ =3 4::F A
ZREIS ’%‘éﬁté AREE 3 Bt 23 0] EIHEE%

HFHZERMRTRETH, MR ETH. Rk, B
FREENBEEARDLE TR E 0o=0(H E=a) HHNK
HMO 18 4E o, o FRVIERPLE, XABULER 5 KB, AR 4%
ABITRE. SURAEEHHENIHEEZ.

B4, %Zﬂ]%ﬂﬁ X} T o K

Cpr = —Cp, =0 (2-68)
[ YA 1]
€1=C3==C5=C;=0Cy=0C11=0
HK, FREFRABHESPE
&)01+02'+013=0
H}{a: 01"—‘0, ';'ﬂ Ca= —C1p. [B|BHAIA co= —Cg, (8= —Cy10, ﬁﬁ%
CQ+CCG3+C4+613=0
HT ¢;s=0, Bl{5
W, F cgt+cst+ci13=0 (2-59)
010+612+613=—"0
¥ L=, R ca= —c13, 6a= —cs, cs= —c¢10, BJ1H

Ca+Cy+C13=0 }
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013—-0

4

Co= —C4=Cg= —Cg=C10= —C12

R R A — L S =1, 78 o= \/1@

- — s 60
tho= \/g(cﬁz $a+ps— s+ 10— ch1a) (2-60)

24 rEEBREESFHNITE

1. 3R FEHELE

B HMO R IE3 I5—4hiy, #
1= <Rbi | ',L'¢> == ; 2 <Cik¢k | Cts¢‘s> = ; g thccis<9bk i ¢3>

= ; ) CxCisOps = ; Ci 7 (2-61)

HILA AL o WYHBELE, BT ¢4 THE LB TFES LA
RETLCHAKILEBEESBR FZHEE. EESRP, RN RE
# R BTR AR 2 F BE, ROV AT £ HliE” (frontier
orbital), AN ERBNENEE Pauli FHENE EH R
MR A BT, X ESR A . MARMENBRTSHESHBRNY
“BIR & 7 = 5% 7 (frontier w—elestron density),
X TBRZERR WEANER «=0 ik —Xf HMO, m2E R
FHIATRIER o, ZIEBE TRITRIGER s (& 2-8),
Y5=0.4253 (p1 — s+ ps—ps) +0.2628 (s — s+ Ps—¢pr)
e =0.4263( b1+ P5— Ps—ps) +0.2628(—pa— s+ ps+br)
NTEABET, o AR BFESL
MR T MR JLER, HAE R
0 3= (0.4253)2=0.181
3, RENBEFES2PREF LRI
JLES

0.1810

G.0690 R ,
2.91 %E{]_ﬁfjﬁ 652 = (O . 2628) == O N 069

BTEEE co=(0)2=0
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BXERZERER LB RRNBFRELSHAR(ME 2-21),
ZRIATHMOM B K BT 2% K e Ja, BN THRIE
McConnell A:XME#® FHHEEFAB ¥ e T. UEMET
S, KB AR a. F1 ap F: 4.95 BRI 1. 87 Wil B Ib
a, _4.95

a; 1.87 =2.67
A HMO #5835
pa _ 0.1810 _
os  0.0691 2.62

THE BT AR, UL McConnell MR H) LIMET B E
B, AT BFRI R T 2 A,

2. 2B EMELENQHE

HF HMO #lig R— A MR E, HEBHA R
IR R Z M B 3. Hh A T %5 McConnell /A A AT $& & JF,
FEBAH HMO M. X224 PN THEHE LW & WX K
e, BN oo AT LB B R B, K TR0 0L, Rk
BT oo BUAT HME, H IR MoConnell £ ™ HEBIRY, Q {4
20 R W B

MFE 2-4 o[ 41, Q LR EHAEE, Kkt McConnell 2
KA EEME. B, WP E B % CGH; 1 CHy 2|, RF
N T E CHs fl CHs 28], QA L EEEMN, WHE T
# b oIt F Xt @ A B, Colpa—Bolton i R 7EX ERE F 15

®24 ENFAHENQHE

H B = mn E (X a (BH) Q& (s
CsH, ~200 6.00 30.0
CeH; 173 3.75 22.5
CeHg 298 4.28 25.7
CyH, 298 3.95 27.7
GeHy ~298 3.21 25.7
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IET McConnell A58 BRMW, 23T AKEBEZERHF LN F
1, BTE B 2iF B, McConnell AR{HRE—4145FH B AK.

3. MXEEWaeE

% F 18 3% % 4%, McConnell AR AE-A4 HMO #HigHAB TR KX
H ALl

1) HTEMBTHRIERE o=0 £ TH— X #iLE,
S EEVERRN, BINEBH4E4REELZ X A4S, Bl

Py =p7 (2-62)

DO 32 B R 2518, Eﬁ‘i%fﬂ’ﬂ ESR W Y52 ME, EBxEH
“EHTET AN, REQMEARAR, FEELRBEH
.

2 MNEF—T ESRFBHLEHRE. HT

H=Ho-—~$ aM

BRI TR
Hax=Ho+%2¢h F anj.#Ho—%—$ ay

Rp |
| Hps— Hgon| 52 a (2-63)

5y —J5 T | |
Z “t*‘? QPifQ Z pi=Q (2—64)
Fibl, QR EESRY M ATE.
BNTHREN. XEXBRABETE
[ 5. 5% BE 1 7E 28 5 37 B0 30 7 B &2
A, R B B T L A SR A B/,
TRA2L B EEEENL V4
BERERT, B RN N
202 BN EIMO 28(1—2x0.123) =21 B ity
MRBFEHE LTS
1) IHEFRERE BMO BigH 3, £ B 7 FHE g P H Rz,
v+ 82 »
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(8) ARZAIMAEHKEHEN LR N 25, B U3
McConnell 2 it iy 4 AR 41 S2 Bt T & WL 5K .

4. X REH & Yoy ESR i

AT #E—18) MeConnell BISTEMAZ F 2 EI R, X
By P 26— BT B |

4B $07E —100°C 55 RT3 3R A 1, 6, 15, 20, 15, 6,
1L, Q% 22.5 B, WONABTRFH. Mt B
FERREPTYRY. 4 HMO Bt A7 fLAREE Be &
2-20 £H. BIUHRMER KN, BRNa—8 |

¢AE¢4=%~(¢2—¢3+¢5—¢6) Az A,
Y o o

Pg=1s= m@% ha—ps+2¢hs—ps—be) 8.8,

P LL, R BT T LUARTE s BUIE, 07T DUARTE o B3, — )L
EME., BTS"SMAEZRFEPER R, FHNETF
BE Y 2 : “

= 30r45)-%

p=g(3+ )%
M PR R, XFAREZ BRI BOE LR, Fil, %,
# % (coronene) {3 45 (oycloootatetraene) i 28 56 #R Ho 3% 38
RIS, MABURESS, a1 s ORTH-HE R BEARER. st

“ZEREREL 4,6, 4, 1 HER, a=5.29 ik, ﬁ.%ﬂiﬁ&iﬁ@.
T 4bAE l}u_l: mMoﬂonnell YN ¥

a=22. 5><31=5 6 Bl
MEREFE. T L 48 p=0, FrLUE R 8—C.H; 3 H

FERETHREOAE, X RERRRA BT b b
45 B4 A1 2 (CoHD) ™, BRIEN — 4 HR R D J5,
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| Fe8GH

(=)

() . ,“I ,J

o "y

-3 ¥ W/ 7
3 -3 -V fi yE

o v
(4) )
® 0.35
392
5
W28y 3.44

LA

7 2-23 1-d 5% F& (CHsD)~ &y ESR i

BICER R, MIREH KR EERRBENRER: 3LE 45%
& s 55% & yar LERFENH FEHLERUNLR
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E. s ERRTEHBAME HdT HMD KR
i, AR, SRR RSN 4. BIERBEX BT
HAREEELE b PUETTEF B SR, RAER b W=
W I — 2

B Z:] w(%) E‘J;ﬁﬁﬁﬁ%% HEE v BLIE, 1—o H1E da B
i, MAEREBBRA a=3 41 Hirals

. 22.5(wx%—-+¢ (1—w) ><0)=3.41

il o=45%. FAXA 2, RIVHH 0, 13

1
12

FISKE 4 3.92 BT+ 484, B 0=0.45 LG B N K
Es £&0. | ‘

 2-24 B T — SR A7 AR ESR 45 12, iy BT 4,

D) FFRRRL 4DUREESE, RRMBEFEENE b
b, EARERCARTRA”. Y7514 8T LRKRRM BTE
BERE, ERUSENHERERD, RERE.

(2) ATLLARBLEY @ (B4l Ya BT 43 b, T A0 2 B i
BT AR R

CH;>C,H;> (CH3),CH> (CH3)3_O

HIR B Pa S BAKR92%, 88%, 85%, T1%. I EH5H4BEH
3 s B B4R . RIRG AL 4 RE R

(8) “4B”Fn“Mm)”— EPK%%%BE KBS BTN EELE g

b, EHHF Yo, BN 1o+ o=y THF a2 0+
T s R,

(4) %FT & —Si(CHs)s Jt —Ce(CHs)s H:HRIATEY, FSR
HRERENE ¢s. RAXWAZERE R B-FHK, KERE S
2 Ge i d., PUEREM » JUEEST, SF o BT RIS HARX &
il g

22.5(0.45>< +0. 55><4) ~3.97

o B7 »



CHy 079t CH, o10t
oy R _gEet SR 00
512 5.34 318 3 &
045 146 cH
3
0.59 &, 772,
{4) {4} (s} (s)
cH, >
| ,CHy <0.10
CH,CH; 092§ {c’
5.06 5.10 4.66§
5.06 510 466
092 112 1.74
(4) 4
4 . CHy
EHy crscna 0.40- _CH3 |” CH,<010"
Na. 7 ~ Pl
Si Ge
2669 2.33q
. 1.06 1.46
813 - 781
{s) (s)
095 _
CICH;)5 # «03 # «08 #
2. @ cH 01 He @ CHy107
CHJ0  H,C "~ CHy
C(CHy), CHy
<03
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CN 215

842

(s)

144

NC

~008
(41

3.63

030

CN 181

CN
()

- CN 102

829

A 2-24 FEATAEHE BSB

0.04

042

(4}

NC @ CN 115
NC CN

(4}

CN 175

CN

th 47 FRRBIT T AE dody YUl b, S RTRTE 8.8, Bl b
(6) —ON @R BT HE, Bt LB EFMREN LY N

iR

6. B # 75 ¥t ESR i
b B A8 8 7030 0%, FiSth BUS TR AR BT, Slimekes,

-+ 0y
14-€
0
0
0
1+4¢

1+e
0)+8£';
1
0
0
0

0
1
AT
1+4€
0
0

0

0
1+e
w1 On
1+e€

0

B A BT FIR A (2-65) K. X E
an={px || bx>  do=<po| | pod
A1 ax=ac+0xB. WAMH THFLETE IRV,
Bro= x| ) P
IRFI Boc=<PL| | Py AF. T4 Brne= (1+¢€)Boc. T HFESFH
7t B 06 2 A LB A AR SR T I B BLSY o= (bl | 9P| b, T
& dy=ao+ LB, KRB (2-65) K.

PLAE i (o] BB 2 I T 5 € B3 B, O Ml e,

0

0

0
1+e€
w+ 8§

1

1+e€
0
0
0
1
w+3dp

—0 (2-65)

BRZ2¥ AL,

e B9 o



W2 ¥R Ar K, Carrington 28 AMHT SER S#i 184, FT 5 % 3
Bk T B B R B KSR 3.

On=0.7T0 8;=0 =0 (2-66)
P o, iR A BT 3R
1 w 1 0 0 0
0
0 1l o 1 0 o (2-67)
0 0 0 1 w 1
1 0 0 0 1 w

FIE S FREE 5 4 3, 25 5 R HAE 42 #1 HMO, I7E B AT BLE
B o= +0.545(8,5,).

1.790 —m8Mm — — ,'4!5,
1.000. A4, ¥a=0.523($stcbu)
0545 — s, +0.338(pa+ ot Pstede)
[
“““““““ 01 =0.272 p,=0.114
—1.000 S.A,
—1.545 AS, % (2-6) FHH T — L& BN
—2.295 S,S ILEHe e B, ATHEH HMO ##if
5 RE B I S LB SR
A 2-25 upEkag HMO e Al MBS R S e 4R, HMO

B RE AR N EIE., FE T3 20 o RUEF 15 B i ¥,
ERTICARE] 0 i 4 R RIR RN T 5 HL IR 14 Sany 2%
PRFR, BE. ABFUIMHEMY. KBRMBIESETX—RE2).

6. FIXHRMEXRZLEY o

HMO st BAEB/TH LT RE TR, BEEEEEGH
. EHXERRL, EHNRARBEHRT. TRXBEHTEN
WRPLER R HE Lo, BMOBRBH. EEL»SHEEAN
RS R. RuEEE-BSNENRTH 1.7 REKSH.
FFEEHEN o F 1.8 BHNAR, FRENERFTB.1IR
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%26 FWMAFKLEYNaH

A LR HMO .
ﬂf. = %J {iﬁ A,-(G) Eﬁ%ﬁﬁ“}?ﬁ Q A; ffﬁ‘fg
N N 7.92 0.272 7.00%
[ 26.6
o) 2.66 0.114 5.01
N
8 1 1 5.64 0.218 5.64%
9 N
7 2 2 3.32 0.128 _ 3.31
26.0
6 P 5 9.82 0.085 2.20
S~ 10N
5 P 6 1.00 0.085 2.20
r% i 9 5.14 0.209 5.14
. 2
2
C[ j/\) 1 1.93 0.059 04.7 1.46
N 9 1.61 0.048 1.18
9 ! 9 3.96 0.118
N N, : ‘
( Ij: j- 1 9.41 0.105
N N 2 2.73 0.086

®27 BRE.AETENVYCHORAE

& B AP (&) AD (BH)
9 1 9 8.48 8.76

‘ 11 2 11 —4.50 —4.59
1 — 3.57
2 +0.37 —0.25

W, KA 30 Jilr. X SeERANR M B HMO B Brag v B 9,
W6 B AR (electron correlation) A fEHEEA. T IUR R
K.

-6 HMEARELEBHFASHOHE

1. kg Fregfms R RHE
8 4R McConnell A3 . FHEIFLYE A ik EH R TR0

¢« 91 »



S T TR T MB T LR « WP EE. I g
Qou. BT T F 4 4 B RSREAE AR 4 BA00 i B 4 7 7 4R 34,
PR Sk, %49 T R UL, S T OB A0 B TR R 1 R PR 2
K AR A AR SRR, VA MR T LA R
X LT R A A . ART, FE o B R, R T R A
w TR, TRESRET LK 2. BT R &Y 8 4 T
WEG. T 20, BT PUBERE T LA — %, X AR
WIS FRBFMRKTE L. B—E, O-H@ERET b
B —A sp® e feill, BT H W7E4 T BB TH b, Bk —
ARG, BT LRI 4 B A B, R R T LR RE
SR HL T B, 3% B A SR04 T

BRI I, R % SR KT ol T A,
BIRRATVBLR: 24 3640 4 T8 8] — A o TA8 1L I 5 T 2L 89, 4 T
HERTRAZIYH. FLLTARSEEFSTREAM BT
W, WL XA I T LBE A BTE, ST
HERTHE EREZRBN, 5T ke R H b T3 e
R SRE TR, R R BT RKR LR S T %,
XH, BREBEATEFSTRRGATHEE. TRENHAL
451k, 45 HIMO 3 {30 fJ2 /I o 3R FE SR B XY WL T30 B 3% A
B, BHESM, & 0 FE AR5 B 2 B L v SRkt
BRI RR, — % BX .

RINBEAHRHET—AEX

pi=P(a) — P(B) . (2-68)

Kb o BHFREM G EREEHE. P(a), P(B)ERH o B
M. B HIEM M TEKE ¢ ERBILREE. BFARE o i
BB TAE IR, ¢ B LR B IR AR AT Po(a), B

Pi(a) =3 Pz () (2-69)
WP, SEF « BEMFTEBRTRAM, Pa(OREF E
FaoHEMBFERR I LA JLRERE.

AEEERR, ERINEE B FH—B OC—HBA, W
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REBRETH 2. LEEBEAN—AEB R Ve BT, C—HE L
FWAREREES N B TFLZAMTAEE R B AE, 20. & F
HT C—Hgn, C—H RN 2s, 2p,, 2p, HEN 3p® 4L HHE.
W 20, FERAHRTH, B 2-26 FEHETAS M) BEILEK
. FTUERTLSANBEEENE. HE, X4 2p HJulid B
— BN e WBTE, BTFAS (a) # (b)) i FHE%ILEM,
Hund # W &Ur AT, ER—BET L, ER BT 4 5AEW
AMAEREE L, XWA BT BN R ET Frel, SRR
Ui, BB ILEN A (b XK,

2p,

e
" @ O (®)

A 2-26 C—H BT EIEHTTERAS

HAE@BRTFLENETEHRERAK, AXOETLELHBTH
BEREER. ATHASG)EZTHLRD), BHEMLZST « HiE, Hit
ERTFLEHENEEFEER AEKREER" (nogative spin density),
FMEREESIRANETFEEASR, SREIQ MLUAH
Fewy Y EAN, HBER: ERTLELUANBREE, AEK
BT LI E BB, XM AH JER /63 K" (spin
polarization effect),

LB, HEFTHE-RET LR B TEHER
pi (pe<1). B o BT Qo XHLE McConnell 43,

2. BRUELSRTHNHF

RMNEMARRABERIET QTSN S EAN. BH
MR T 20, PUE LRFIERM AT BEERN, BTLEK E
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WREN MR, fHERESEANBERM RN,

A, BEA LR RIEH By K8 B LIF LA E, X B
B —FBTIEEE (H-NMR), XREWEWRGE. ET
—ERRILEEZN G — R BIE T I .

AT EY REIWEREE S TR FIIRRE. BN
MR, HamA—EER, B NMR KFELAHH, HETEE
MAYRMHU/NT 6 B, Bb, YERPELE LT RN, RTH
P &M% NMR %48, MREBKEIEL TR HEBHASR 0P
7. RAEYHENT 6 &, A RERIRE PIEN E fEAN
ik 0.

B 2-270 RERPEIMNBRERBTEN. MB#s T 0
L= B, BN ABRBAR, FEZ S AMEERE
B b= AR TR A R R

MR o BIER, WREILENBENY MR A (B rRs), %
DB HI KD

= —_ '— ai I‘},GI .OB-H'

A H BRMUBNORTIEESY, H RO~ ERE LB

Bl 2-27 BRH 518 FEA 60 K= iR NMR 3
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Jo W R T 3L REE Y.
MERNES (2-T0) R, N—ZEERUH B e E AT H R
oF = gBH§z+a,§J, —g,,,B,,Hf
=gBH§z—gnB,.{H ~ “‘z } o (2-11)
ME-THRTLIES, SEMHEEERER RS IER LA

B, AEMBEBKR, BIOFEHEMAH (contact shift)., Hfil

BB EFHTHHIERS. M T M= —

Hm—g b5t ) Lo oBH (272
PR R BT K Ay, 4=, Ek
AEl gnﬁn(H‘i‘ ZguBn ) (2_73)

P, X F Ms= -+

AB; = guBa H =52 - ) (2-74)

T T BB LR AR S, B UL RSB R O
AP, TR T HIPRAL R MR ﬂaasr—i'am%%g

8 B

a NB N N N

Hrp N, N AT HERZE B,GB@%?ﬁ B Ne 5 No R M
Boltzmann 4345, 3 HIRFE R B & ¢BH /FT<1, N

N,,»_vﬁ@ gBH gy, Ny (1+ 481 9BH

ST o\t
N;—N, ~ oBH B
NoEN. 2T (2-76)

B L, ¥ (2-76)sR4AN (2-T86) K, Epf5
a gBH aBH
= gulbH + 5 Gy =gula (T +-_ oAl )
= uBu(H +5) @-77)
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Hp

— QBH — ")’e’ H _
0= Wﬂ—- S T a (2-78)
XHE, a BB RRIRKE, TR o By B R T AR, T
ps |'}’s| QBH _
o) o 4kT (2-79)

M, RAVBATLH NMR FHRE&EH(2-THR, %46=0
mt, RIREEHN Y H=H', B hv=g,B.H'. X 0+0n, iRk
A

H=H, Bl Ahv=g.B.(H+0)

B it

r__ @ I'}’e' Q'BH'
H,—H'= 9 e %l (2-70)

ﬁ&tﬂiﬂﬁT(%'m)i\“ B 25 a0, 1%*%“@[11&% RZ%&
a<0, EBNMEG.

BRA AT He Ml Hy B RS, HUIBAMNAL L R
THEBABSHH ag op ERE. BT Q MK, HILSHM
XL BB T ERR R BTN SR IER. B Hm%[’]ﬁ&%
5t B TR L 3R R 3 b R A% H B A R

3. flEREEE

1% _E P B T A1, MoConnell A3\ 52 IE#HY, RN 24
Lo BRES  MREF LN BTEREE T AR BT
B, MRFEs BilREEREERN, ERF T BTEE. HR
MEsH, FRRET LG~ BREET UL NN, WERAR
7.

BREA—FAHREOR, HREERREMNET 1, B
MBS FHRELHWITHAT A EFEEE, HEMITLHIEMEIE
ARBIEREAET 1, BeEEANER SN T 1. BT
B ST E T ERE S AXE, BHIEmERs BER
SRTF Q. RAFZHEEMS RN 43.1 W ERE T 1.
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HMO # 62 fr IEMA R R h BT, FEREEEA L
MEEEREED. MEFZRBRTHTHAEREE, WHK
HMO # it A RERL R, 2020 1 AEME TS Wi F AR BN M 2 T $E
Hig.

Bz, EEELH AN HMO BigdE—THEWMERMR 1 A
THRBY R, —Lf2REXTEET H N, RERMNRNTA
XA,

B 2-26 B2, 2. UEFMERAREa BT E, A
@) KILRERFTHS (D), Hito BRENDTERERBERET
Wi, B HREM B TRERESRE TR, WAl AT FEBRTH
KW, MEXWAHARBREMETREEARAERZESH. Hib
R BUS X0 B T 20 1 R A AS [F] | 23 8] B8 KR

B LLB N ZE (allyl radical) Jy i, KRB 7 R FX R, M
A3 iy HMO &

E=a—\/_§.ﬁ l,£'3=%—QSI""'T/:!'—-é—*(i%"f‘-%—(,fi‘aT

— I S
E=a Pz \/Yﬁbl \/~Q~¢3 g (2-80)

— > _ 1 1 1

E—a+\/2/8 ¢1—-§~¢1+—ﬁ¢2+“2—¢3‘

HAH BT H AT E R
Dol (Da(D), @ BG), h:(a@)|  (2-8D)
WM T @ T IR, WL o T o i F 25 o
0 o T HE R A — 8 (B o 1 B T AT ). WAL
B, X TAEAASEHGUEFRET, MRENEREPST, AFRH
FER M AR, XHAR Y P o fI B T RESRBIFN, BT

REMNFEERT BRI, B, BT ¢ F i c TR
AETE WL BGE, o G B T ALTE i B, Hop

1) hH R BEEE,
] 97 [}



¢1—¢1+6¢3H—(1+6)¢1+ (1 E)¢)2+ (1+€)¢3
(2-82)

=1y — elpg—«— (1-— e)qﬁl—l- (1+e)¢>2—1— (1 €)Ps
(2-83)
¢1, b IR BB KRR B FIE @ MR, FTURE o
H B BT RAE ), T B HIEH T RAE .
WERATAT LU B Jes® EiE X (2-68) =03k H B e K

P1= ]G’n|2+ |021|2_ !0'1’1|2=P3

Sl toLaognnl ]
T+ +S—TA-a'=5+e  (2-84)

pz=|c12|*+ |caz|®— | 12| ?
=%(1——e)2+0—§(1+e)3=-—2e (2-8B)

BT e>0, Mo BERAREE, Bt SAERNRTHE
5| EER .

M LB SEEe 85 R N 2-28, 5t CH: b 1 i 48 48 &
FUERHF23{H 14.38 w3, W

Q(—1—+e)=14.38

2
Q| —2¢| =4.06
M, B
Q=24.70 &
e=0.082
ATV, e Be— AR/, BRI/ F 0.1, e
406 G LB B B AR EE. T
u é Hl nosc ARMBNMEHMHAERTLERE
e M 2 HER ¥
Tl M) 483G

(1) McLachlan %3 322
2--28 MoLachlan 3} HMO 4E % % 3% 3t
RBSEE T EE n MRIETHIREAR, B
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pPr=Co¢ + A ﬁl TTyiComy (2-86)

AP o REBRIET ¢ BRI EHBEHE, ome RN BT I AL 8 20T
PUB dm IR T ¢ BINARE. AR—ASH, WLUEDERE, #E
RAEHIAF & S fE, MEIEREL.0OM1.2 2 H, = R IR NN

B, BN BEF-EF AR (atom-atom polarizability), HE X
s}

Ty — __,_4B % E%J!’l (erg;l(g*?kt) (2_87)
(2-8T) A H KA B FEIERBE, BB e KA b iy

iH.
IR NN REART R, RE A=-1.1, I

wn=—48 ? zk] (031%1)_(%1?1) — —48 (G_E‘zi—(;;i)z

() &) 1
(a—~28)—(a+~"2B8) 8J/2 =

—_ (cs1cx1) (CioCra) — (€11€31) (C13C32)
= =48 2 2 E,—E, BB T E,

1 —
0 B
(a—~ 2 B) —(a+~/28) 4y e

p1=031+1.1(9!7110;2)1‘*‘5'!713033) =-"0500+0 09750597
pa=0-41.1(mw1205 +maacds) =0—0.194— —0.194

— —48

B EHRATB Y o= 5 +¢=0.582 & pa— —2——0.164 f
4+ .
(2) Lowdin JFrik

XAFTERALENMENS R, 7RI E# RS 5 REE
. RAERRYELHME. Lowdin i, A2 FEE o. T ops

pr=(1+par )cis —pps _ (2-88)
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A oo RIFBPUETE » SHEBE LWRBHSR L. N THNE,

ML B {E

P @ 1438 4 54 2-89
p;p* d#* 4.06 3. ( )

XPRESRAT « LCWHREEBERNE, 3k« 5S4 RERE A,
28 —ofixr GHENESFEMN INDO i HEMLER

c Bl 5§ B # fr o LERERG INDO
#
1 17.4 18.7
! 2 5.9 6.1
2 3 1.9 3.9
3
LRI
’ 1 16.0 17.1
) 68.0 55.1
1 2
R 3 34,0 21.2
CHO 187.0 74.9
x B8 H E YA B X B R INDO
EAETE
1 1 4.95 —5.3
PN 2 1.87 —0.9
(o]0) - -
NN
LTS
1
l/\g 1 4,75 —5.5
/\J . 2 1.09 +2.5
4 .08 —1.
k‘/\l/ 2 1.9
e
BN E 1 13.93, 14.83 ~14.6,—14.9
=° 2 4.06 +6.9
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¥ (2-89) AL AN (2-88) K, ARfR
py=+0.B8D pge =—0.165

FAZEEHENLTRERE a.=7.3 B, o5 =2.2 5, RHA

A8 p.=0.223, ppe = —0.0675, i n[1B S ERN
(6 p.] +3|pgx | )Q@=(1.334+0.203)32.5=49.5 Eir

HEm{E 43.1 Bt a.

RAFSSEHASTHEELRITAARFEERARFTEENE
X. BERERELBEBAH—RE, HLRAIINEEaLR
EALERMISHEHEE. BERH INDOERITERE T
R, EANETEs AHERT U R ocgHE. BT
B R 2, ROIAES/ERANA, L5 H— 25 RERN
MNERFERERT —AIERNTE.

4. Q1

LFEMBTHHE AEE ER . R McConnell 2A5NRT
AEEME QM. LW, Q R4y, RRFE M
At Q {E Ry Al RE.

(1) podk H A QE

e B RER Q ERAML —E WA, ity EH%TI‘]
REEHERHHE, RKENEFIEEEMER—K KT L.
XA KRB BT REBRIE TR o BRIET, KA B BHE
F, BRI v, O, - RRF. R 2-9 HHT ENRENE
AR LEHE. '

MFE 29 04, MEBNE CH; fI £ a., as WD, Ha
%29 REBHEMMs HRE
B B ¥ p ai (G Qa (B) aj (&) Qs (&)
CH, 1.000 23.04 93.04 — —
CH,CH, 0.919 29,38 24.35 96.87 29.25
(CHy) £H 0.844 99,11 96.20 94.68 29 .25
(CHy),C 0.776 — — 22.72 | 29.30
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W R g,
o BRIFEF B H e BT T SR AE T
pa=(1—0.081)"=0.919" (2-90)
KFmEBEEBEERETF FLRENSEH.
Wil p. J5, RAVBE 0a FILRB I a. fl as Z B FET S
RER; '
Ga=QaPa as= Q04 (2—91)
MAI483E 2-9 H T FlH Qa, Qs . HFE 2-9 AW, Q FAERE.
NTFaeRBEFLERE—ANHEFHEE, HMERT 27T 5, WA
ATHREGHES, QHNAETHEEN. X—EELEEYH, R
TR LIRB LR BRI o EMEH « BRIET LA S F .. F
2-10 #4417 CH;—CH—X [y &5 511291

%210 7% CH, CH--X B mgrh Q MIEARNITE

X aa (&) ag (@) Wa (G)

CH, 22,11t 24.68 26.2

H 22.38 26.87 2¢.4
CO—CH,—CH; 18.45 22.59 23.9
COOH 20.18 24.98 23.7

OH 15.04 22.61 19.5
O—CH,~CHj 13.96 22.28 18.3

t 4 21,11, Bk ER 22.11G,

Horb Qu BN T REBH.

Q20 _ e 99 23 (2-92)
8 8

Qu MNMEE R M AERE, TREEBREM B RTI .
TR EHHCRAAY, Q. EEMYIES, oLEUREXA
Z ko kBT B .

PUSTAZENM, XTI, 3, Q. AT%/ER 24.4, X FHE
2, Qu AT S PER: 26.2, WA LBAB AN e1=a,=14.38 FHi (T
PME ) K oa:=4.06 G, i H S

0102 »




P1=pP3= 14—'38—=0-51‘39

24 .4
_ —4.06
3
B S 0i=0.589—0.1554-0.589 = 1. 023
t=1

14 B 1.000, 3B fiolbs fh v e S0 B bR — 2 M ERY.
(2) o H iAo R B i) Q 18 e 1
BRRE I REATF AR BB, WEAS2H0 WS FE

MTIE, ABTENYMFE. BLREESTENSBELRT

TR THA S RUE (F 2-5), LB QERERR, BEHEEQ

EERBTHRET LAS R BN, EnER

a=1—q (2-93)

Kb g BRERIRT ¢ B S oo TR,

EXRT AR BN, Colpa fil Bolton #% T —/MEE

K MoConnell /5%,

a;=[Q(0) + K] p (2-94)
A QO RIMHEHBEEN QH, K R— W, M ZEE,
el ~pi. EBFH, % Q0)=—27 B, K=—12 BN
HFHHF ALK, |

FIH -9, AR BIW o EITEAREE. MM
BIEE TR a5”=6.53 Fi, @?ﬁ"}%?‘ﬁﬁ a$”’=5.34 W, WH
pst=0.224, p{=0.215.

RERN. BASH RN RERATE TN R LR S, A
RESTHEEHEZEL R A £16%, H it McConnell /\*tﬂ}%%
FREAR.

B (2-9D) #4h, U N HERBERE. ﬁT%?gﬂﬁﬁﬂﬁ"&%
5, 1 Giacometti & 48 H 1207,

pe=@Quch: + Qg Ej] ConiCrmj ‘ (2-95)

X8, §RBEMET ¢ HENIEET. M (2-95) RJPH (2-94)
AEF.
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b. #eHuBRaEL R

MoConnell AR EERF C—H g "H 4R, W TFHE
HEEBEE—ERBER. FWRITEXAFE.

55— Ot (T=, FH1.108% ) WBAsams B,

B0 & A B AS RO ERELR T ER— 5, B0 iy sy /I
AERFHRET LM« BT EREERE. fim CH, iy O s REA
1B, BEC K UCAHREREF 2.8 HH. WREELT B

FEREHE, WATRNA S-~7 BIHSE, TERERYE

ANFIE. SXEE NS ¢ ABRIE TR 20 M4 AR O
I E R A %, A5 CHSENRETC FHEREES
%,

B2, YBET C B 20 HUEHREA—A BN o i
BT S, O—H i G Mar= A E R Ve &, T H =45
BEREE. XREENERAIS. MARRKEE, 50k E
SBET O L 2p, BUEIMBEAHEN « LT, BERSE
Oy F= A 1E B e JET 22 Cr b7 g 3 e 6 .

R4 Qo FRAEC—C &k, C i 2p. BUHEPBHIER R &
TR AR B AR ALAE P X C 3 B0 4 Wiy 5 AR, QS0 M E R
C—C' 4 = C # 2p, BUIE P S AT B T 7 5 A A 1 AR AL 4
5t C 3 B0 A WWTEM. BR, Qo MURER, Qo Bl B
B C k20 MIRBMBTEC LEEFEWH RS, WO L
2p, MK BT BT C ERER AN S F. 2 QG REM,
Q@ RN, RATEA SCER C iy 2. R M X B F % C Y 1s
BT BTSRRI B e AL AE I, T

3 3
af=(8°+ 3] Qx, Jpr+ 3] Q.o (2-96)

ERIHE BRI ERR :
SC=—12.7 &, Co=+19.5 i
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04
2-29 7r C,>0—H P Fth B BEARAL PE AR 1C B0 H his 4> RO TR
EhER 108 2 8° 3 Q8 4,5 Qo 6.7 Qo

Qo= +14.4 BR, Go=—13.9 B}
RN (2-96) 5K, Wixy COH #

¢ =35.60,—13 .9 jﬁ oy (2-97)
-1
%t - OCh BeH
0% =30.5p,—13 .9 ﬁ o1 (2-98)
=1

#im, CHa(p=1), W
ay=(—12.T+3x%x19.5) x1=45.8 B
SR {8 4143 B #7.
FATAT LU R T S 40 4 A K QBa(0) = —27.0 & 37 3t
B p, REFHQ98)RIE o, RN FERLERITHF A L
K. RLUEME. AEBTENR,

geh o= P o, gt — sk, B

o= [1— (2pa+4p5+4p,)]
= +[1-2x0.220—4(0.107+0.054)] = —0.021
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#2111 EETFEMaF Haf

f
GFL W |TRE | it | o KB M
) | NEEE €17
. & @ 18
g | Ex| el | | AE | EB
T F|®E| ™ (@ F|F

5.3416.5315.93| 0.220] 8.42] 8.76] 8.48
2.7413.0612.90| 0.107] 3.37[4+3.57 —

1.51{1.38[1.45| 0.054/—0.33/—0.25/4+0.37
- |—0.021)—4.90|—4.59)—4.50

-
o 2 T K

R T p HELE, AARIE (2-97) ~ (2-98) A of, B0
az=35.6(0.220)—13.9[—0.021+(—0.021)]1=8.42 &7
a5=30.5(—0.021) —138.9[0.220+0.107 —0.021}

= —4.90 &

T ERNEY, ERERERIN., MR UNETLEEHR
m B, B BRI R S g a5 1, TR B g A% 45 1 A BB
BUD, WERMEAERNFAR NMR pIREE™E, I Wirster i 5
THEE— B,

KT BERSRNEREENRR, TE RN AR
)RR, HEXBREYH, PEFET LR B 5 EEmRER /D
i (BR QS 1R/, HAETT B — 4~ +4 BHEEN). B “N K
BEASRARATHRAARK

ai = Q§(C.H PN (2-99)
ai =QRc.poN (2-100)

- TRETLELHFEETHER, (2-1000XBTRETF

EAREARTHER, XRERET LE XX BT =,

QN 1H 7E +27~+30 & Hi, QRer £ +23~ 426 & .
HTUNRAREERBAEAFRT LA REEE, FFHUQNYEIE
f, X— R WE N FTIEE. | |

PIogoEfint R B, @& Qfa=—27 B, Qwem=-+24 B
M 518 RN o (HK o (E 2-30), 58 2o KWHN 0.944 F
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9.70G (0.359)

N
0.82G (0.030)
3.55G (0.132) 2.72G (0.100)

N N

6.28G (0.261) 7.22G (0.300)_
Xp; = 0.944 Zpi = 1.000
# Qty=27G Qllcc,py = +2°G

Bl 2-30 obpEFnmbERAY o A o i
1.000 4 B B8 B R ITHY .

YO MMEREN B BEMAEE B (ketyl
radical), Bf BLI483] YO 4R EMEREENXRM(2-96)K, H
B Q= —44.5 B, Q= —14.3 BT, HXEEMAF Fik.

destgz o Fop iy H R FARER, R85 YF BB R,
FHorZEM p BIREN |

ai = Qwpy (2-101)
EMEREFADIAE, “FBEAS>RHTSRIERN, RARETL
Mo BRESELER. REEART LM p 8 THEHBC-F
g ELA A TR M, L E RS SRR, X, R
TP HERTSHESEEBIRRT E, MR AAHRKIE S RE
B UL T R g4 N MR TE BT

SLE I T IMER SN LA HASYH TS BEALR,
a® fi ps W R T FIRFR A

& = Qfc,p)Ps (2-102)
K Qe =33 B H .

6. # 343 % (hyperconjugation)™

KBEH R, WA PENTT SR HESCERE BE, PEL
iy ot A, ERETELF ERTFHSR, XRAPEELNRT
A BRI E A4« R L, XERL I L.
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FEoHmED, ZE RRESHBRTHRBERT a RTH
3 (E 2-31).

. 8.00 3.88

CH, CH;
2,54 2.90
L19 1.52
CH, CH,
C
CH;j Hs
s P / CH; —C
.CHZ - CH3 +CH 3 ~ CH;

N CH;
2238 2687 22.11
24.68 nn

A 2-31 —EHBENRTIRE

A NS, FE LRSS ARLS MR B RERAT
e FTHFHABEAESEX—FHE. (1) NMR LR EHENR
ES. (29, 10-"HEEER T CHs 4R F 8.00 B, T
MERKABETHRE 3.8 EN. BT 108 ETF EHNEEEE
X IE, B F R EFAK, Hib H ERAVEASSEXAKE
5., X—WRY, XENHEE—FHNBEARSIE, 8
FUEHLHE.

PRt ERE ENEARFRAREAR s BTEET
HHEROBER. P23 CH,—CH; HHIU A FHERIBE &
HELEMER I RANERBE,. 2FHEMBIH, BER
= H L8 1s BEM Cs B sp° LPUEERIER Co—H 8, T
& CHs EMI=AEE TR BEHE” (group orbitals), X &
HA=ZANRUY TR EBRE RS E, TUEHRE=1TL24EXL
KAFIEN—HABF R R R,

Blil%a, b, e RFR=NSRFH s 5, WRELEGEH
H

Y=cia+c2b4csc (2-103)
FEE cr=co=cs, HFIBBH—UEHF SlY>=1,P5F
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__1 _
thy = \/_3...(@+b+c) (2-104)
BINFE S =0, FFHERE— 1 &4 P2l P =0, {el|h) =

1, Mi4% .

=3
BERM4S Y (2-103) R, HRHEZA—LHFHE sl =
<¢,3 | "1b3> = 0; <llj3 | ¢3> = 13 S‘R‘)/[%

1 o g | _
o= —r=(2a—b—0) (2-106)

(b—¢) (2-105)

B 2-32 AR TREAFEHE. NEWTH, HHE ¢ 1 C.Ce £H
2p. BUERFHBRXNFRE:, Hit s LA C,, C B#Y 2p. BlE

- REAGER—Fis S THE. XTHEF=1BT,H

Y=ap.+Bp.+rs (2-107)
AP 0, 0 KKFE Ca, Co EW 2p. BLiH, @, B, Yy REAHEAHS R
¥, W Ys SR — N8 o P58 (pseudo—w—orbital) . B HH Y,
Yo B oo XPFREE, BERAEM Cs 11 25, 2p,, 2p, PLEE BRH AL
HRAER.

» &

Qe

b
A 2-32 CH; WaHE
U, BT ¢ 25 TEA o KR, o KERTHRETBT H
REERTEHERSI CH MERT EXR, 9 CHs ERRTR
AR BEEmRE. WH, 517 CH Ji7 LW HEHEE #
X H RSB BT, BURT LA B BN R E(E, i NMR L5
R,

)
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KA, ERIMTBNERAMNENE 2-33(a)].
B RTR TR S o AR MXFR LA 2-33(b) ],

5 D

. BETFRE mAsTE PARS 2 Ml F 5
BidE: 77 13-50 829 1634 45.2
SLIRfE: 658 12.80 753 - a7.7
R = =X
. (a) :
oy
O
| (b)
az=By+ B; cos® 0 (2-108)

R 0 B Co—Co—H LR Ca—Cs it 5 C. 1 20, X SR8
WP RS M. Bo RAMBTELES, FERE E RN
3 :

BE b E R ESR SRR, (2-108) X EEFK, H
Bo=0-—3.5 B #, B:=50 &¥iE KL T B 1 M8 8 41 4 B
FERHBITIIE, HERAOTRIERL . M
W H B EERBE, BT CH, 48 Co—C, SR E S, I i
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J’”(Bo+31 cos?)dd 4
0 =Bo+—B]_

r“ b7, 2

o

BIG, RNEHRY—TF, M2 VBEBY i Ll@BE R RT
BIRENE NS A A KL, B VB B3R A4S M 3t
PLOXAEA, BRXLTFEFER. R LR MO H i
3 VB BN H0 R RUR B 6. S YE HLEE FEL A 8 MO B
R ap 1 — R VLR, BB B ARREKIAIL, MREREESE
B EAE A E R R TR B, AT E RS
BLIL 43, 3 B0 4 4 2L 40 TR, FBEAN B I R AL TR R0 2%
% BN AR TR AR AR, &R U5 ol R Z
. BRTARN-FEWESAER T4 RE, HL5ARE
B0 B0 B R O RS 1

{az) =

26 BREFAYE™

EE-FEPEEBEH, N T g fMae #MESMEENER, B
e AT R — A
A=gBH-8+dS8-T—g.8,H-1 (2-109)
N4 HI| Z Fmer, (2-109) K4
.9?=gBH§,+a§-i—g,,B,,Hf, _
—gBHRS,+a(8.1.+8,1,+8,1) —g.p.HI.  (2-110)

R 7 a<gBH WIBRT, BITA TR 8 8.1, f1 8,2, i gy 5%
B, FIR BT 2 8 i— MR /D, T LLZEE, RSB E pers
BEAN— SRR ERR. FEE, MFEE » AMERENKE,
(2-110) R 2 7T DU SR, X—FRIVA RN BB W
RIETTEE, XA USSR A TEM.

IR R TR B TSR E N RN R AN, A
SLEY R B R E I TSR . 0 2-2 % B\ b

1) VB & valence bond theory W45,

elll.



PF, B HERAE+ KR, TR 18 K&, BRAXMHTHALHE
gD HTH AR S EEN.

BT B THM, RIOVEHRAE—A [-5 GHER, BB
FHE &4 n M 1 T— o BHKR.

1 44— A I BHH R

(1) BEWMERRARREERERER
AT BEIE, % (2-110) BT a# b Ll 2 EE B B AR

WMEBEER, *45
gBH B H a # >
3

=ve TSV e o 1)
§i=§z;t®'§, I.=1, :]:fz,f
N (2-110) X v] B A

= (v,8.+a8,1,—v.1.) +12‘- ,1_+8_1,) (2-112)
RAVBTRIREE | Ms, M) HEFH
R (|M5: MI>E|S; MS)‘IJ MI>)
MERF F R HERERER, HNAREFETH
(Mg, M| 3P|\ My, M)>=pMg+aMM,—v,M, (2-113)
HIEX A RE KT R AR R
—1 >, 1
<_2_, M;+1| 5|5, MI>=%\/(I-M,) T+M, 1)
f
<2, M —1|8| -, M,> e ST MY T=M,+1)
(2-114)

X T =3 WKE, BEEAHLA

i+) +>; |+) __>a l_’ +>; I_: —>
Fril, o MERERRE
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1 a
= - ° 0
o+l |5 Gemva)+5 0 0
B e e 1
(+1 ""l _%_ G a i
0 ; Gukrn) =2 : | 0
<_9+| 0 %‘ "'_;‘ (V0+Vﬂ) N 0
(=u=| | 1 Gompy &
0 0 0 E 2 (va l’”)+4
(2-115)

(2) S8R A I I7 RN PR 8. R
@-1B) RERBPERH R, Kol Hudlu BER P W
M. KRR SR

lxa—E L
=0
| & s
B
aﬂ
| 2 — (-?Eaaz'f‘fsa)E'i‘(fszWaa—T):O
= 1 3
2, @ L ay O 2]

B+ 2 4[(v,+v,) +4a] 0

& it

S N (AL (2-116)

RITTLLE —THRBELR: 24 ey, B,
E+-—>—§— (Ve-+v,) —-Z—E 22
MM WAERE R |+, —>.
E_——)——-%— (v,+v,,) ——Z—_.:_.)fg,a
AR R | —, +>. EEBEBBELRT, BHRRM(2-116)

BN, RHEMKAEREN [+, —> M |-, +) HEBHAE,
L
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Yir=cit|+, =D+l —, +>
ll’_=01_| +3 _>+02_| e +>
BERIEK c14v, C24, 61—, - FEMBT —RETRA,

Cl(.%ozz—E) +02—;-20

C1 %“1'02(9?33—1’7) =0

(2-117)
a+ci=1

@-UD R BRRIART, HRAHARMLH, AB—
SR8

a
c 2 '
c; =— 7 — (2-118)
IMARMN AP LIB AE TR Z.
% E=E,
_a | _a
C14 2

ar HumBe L) - IV

B2
%ED sin 2 6 -é—(ve+v.) =D cos 26
Gl (2-119)
| D=—%w~/(va+v,.)’+a’ tg 20= ,.ipﬂ
il
C1+ —sin 26 —2ginfcosfd _ cosd (2-120)

car  c0820—1 (1—2sin0)—1 sind
¥ (2-120) AN
| i+ tcdy=1
Rp 13
C1+=00880 cCg,=s8ing

B B, %o b
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E,. - —i+%ﬂ\/(vs+v,@)2+a§u

4
53
fo=cos |4+, —>+sinf|—, +> (2-121)
KUK IME BT B AR - X
| Y= —sin @[+, ~>+ecosf|—, +>  (2-122)

XRERIIBE S T W S ERF o B4 30 A 10 8 R A 1F o 3.
212 BE— - BNERNAERRAERY

A O f I T T
Bi=g )+ =+, 4
Eg=——:—+if\/(v,+v,,)2+a"' Yr=co8 6]+, —>+sinb]~, +>
By= 2 - S Ay @ Ys= —sin 8]+, —>+0c0s8] —, +>
Bim— 2 =) + & a=|—r =

(8) BRIE 55 S R TE 9
BRBT MRS, RITME, MRS | Ms, M) BT
FURA | M, MY HIBRTE SR IE b T 56 Bt
|[<M's, M| #'| Mg, M}>|*
Hp A %Eﬁ%m@mmﬂ%ﬁ&ﬁ%m%mmzwmﬁaﬁﬁ By
H'=—p ‘H1= —gBH;-8 T (2-128)
B7E 43T AR BT 36 2. o
(F)#% H, || 2, R RSB H RS 15 FERE H, R4
My, M| | Mg, Mpy=gBH(M's, M}|8.| Mg, My>
= gBH (M| 8.| Mg> <M | My
= gBH s M gdat:iMsdr,, (2-124)
B, R AM=0, AM,=0 B}, XMEHETARIR. R
B, % Hy Nl 2 6, REERARTE. EH— 2, R ESR g4
FHE ST, MRS bR TEE H e 1,

e115.



B A ER.
(Z)EH e (K y), M
(M'y, MY\ | Ms, M)
=gBH(M's| 8] Mgy <My | M
= 9B o | (B +80) [ Moy My (2-125)

EANER LR Y M=Mex1, Mi=M; 8} RRT. HHH
Hi e sRyr, TURERT. KRIENEBRN IMg= 1, AM,=
0.

Br EUR AR BR L 808, TER M4 SRR BT, BT 3 A IR 5T
558 B Ay

#2138 AH—4 I- BOBRMREHARNETER

B B OF M * BT RE

a (1-2) va=32:_ @omva) +2 =2/ Get ) @ sin? 9
b (1—3) = (revn) 2 e ) T P s
¢ (2—4) o (v.—vn)~~g-+%~/(v.%vn)2+a2 cos? 6
d (3—4) va=g (vs=vn) =2 N T ) @ sin? 6
(g

Jo= <+, +|8:leos 8]+, —>+sinf| —, +>>|*=sin? 4
Fo= {4+, +|8:] —sin 8|+, —>+cosf] —, +>>|*—cos? @
BHENH, BRIT O M c BIRKE, HI MUK, »vo>ae,
cos =1, sin §=0, ZE—ZUERIES, RITAAEBEAREKET b A
c. PR T e Md EBEHKE. WT e BRKR, AT LIE AT
a fid,
(4) Bt 5 E et 39 SL IR R 3
FEFEHER ESR LB, MBHBREEEN (vo), BATHESB
B RBRIE b M ¢ WILIREEYS, XA 150 230 Lo BB 4, 58 %6 5 2 3 0l
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K. Bidm, X‘I?@Qfﬁb E@Eﬁ?ﬂz%?fﬁ vo IF,
(v, v,,)+ +— ! (etv,)2+a?

1
2

az
__(v., u,,)—!— + = (ve+v,,)[1+ CRERE ]
BT a<v,, &‘Iﬁﬁiiﬁfﬁﬂ?, L

Vo= v.,+ L@ 1 @ .. (2-126)
A(ve+v,) 16 (petr,)°

ELUZ/I““H%%@J ve WHARESW, (EF RERHE

a? s s yoor b, 2
A7) TR SR T, It BE W ESTUE R B 26, 18

2

o= Vst + (2-127)

2 4y,
XA ve I ZIKRTT B, K 5RN
z/e=% [(2vo—a) £ N 4vé—4dav,—3a?]

XH, IS RBEEFBEXH, NTHF, BN ERREHGT, €8
ETZE, WIE%EJFL’EBE%”#'F BEHEET v REFRKISGR. Hib

[(2vo—a) + V4v:—4dav,—3a?] (2-128)

Hb ) B
Hy RBRIE 0 B{Jéﬂéﬁ&ﬁﬁ% 2L, X TR ¢, A

H,= 5 B [(2vo+a) +~N4vi+4dav,—3a®] (2-129)

E—ZEUT, RITAE, BEW R, B

Hy+ H hv
1) “etfe g 0
) Hetfe - g, ="

(2) |Hy—H,o| =a'=—07-

A o WERARBFEK, o BRI,
EHZB_GELE, XBAMRAANERY. ERERRINR
PEHHRAE 9 8, BRMAEHEENEE o« HANEEHA—

FEEFR. RYLRiEh—gei A v H Lk ik, #lim, HE
F 14 a=1420.40573 Jk 4% (X 506.86 & #7), g=2.002256, vo=

¢ 117 «
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9500 Jk i, £ (2-128) Fi1 (2-129) R, B) 72
H,-=3115.93 & i, H,—3625.67 &
Pril | Hy— H,| =509.74 & i, B M b06.86 i T 2.88 HiHh.

L(H+ H,) =3370.80 W37, WA EM Ho f;’g 19.18 % 3.

2. & A A SRS T= o BHHE

BUERATH B G n MG T = BIOER. AR, B
RATHERIG.
R FH o ARG T= o B, B BSA

A= gBHS,+al 2_; Ti—g.BH g{ 7. (2-130)
114
K=X>1, R.=>1., (2-131)
3y -
F= (v 8, +aS.R,—v,K.) +5 S R_+8_K&) (2-132)
R, 3t BB M X e R B, MR P EREE SR T

ZREEA, KPS MHIEENRRERTSEE 2, BRER
A PSR SR AR

A 2% 2 %ﬂ%%l@%
|+ i) -1, #e+1)
(3 x|  [5w—Mernt Tty LV EF M+ (B~ Hp)
<.-42‘_, MK+1| LV E~HD) E+EetD —_é.p,—(MKH)p,,-_g(Mxﬂ)

. (2-133)
BN ABITHR, 8
E? — (Haa+Ha3) E+ (Hoge 33— H35) =0
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i
Ei*}—(e%ﬂzﬁ"f%) :!:—;'—\/(-9‘3922--9?33)24‘4%%3

- S @Mt 1) v+ ]

i%J (o2 +20(vetva) (Mt ) +a* (K +5 )
(2-134)
RINEEF—THBIELR, Y ae<r, B,
By, FEREH |5 M)

B>, FERYH |—5 Mr+l)
BTLL, W — R, RIS

B(+, MK)=——§—[(2MK+1)V“+ 1

+§—[ (vetv,)?

o)

—

bol= pola
S’

+20 (Ve+¥n) (Mg—i—

[(v +va)?
1
, 1\21%
)+a(K+5) ]
- (2-13b)
E—RTRERE-134)XF E_ Mg 8 Mx—1RBAT.

o5 T 18 S B B AR vo, IEIRFAE N
hvo=E(+, Mg) —E(—, Mx)

S
l__..__l
i\a[l'—‘-

E(—, M) = —5| @Me=1)r,+

1+-2a (ve4-v,) (MK

Mln—t

=—y, +—%—[ (Vot+va)2+2a(ve+v,) (ﬁx+—%-)

+a? (K+é—)2]%+}-[(v,+vn)’+2a(1«+vn)

1

X(MK—-——) (K+ )2]lr (2-136)
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ERBBE MR ERR, EREHE S, 3T (2-136) R4 v,
RS A, AT R RAECRIE MR, TR

=gaafl, KRR N
hvo=zr.+aMK+——[K(K+1) — M%)
1

e+1’n
1 2
_Q_MK[MK—s-

BIE, ﬁﬁ]ﬁ"fﬁ*ﬁfﬁ‘@?ﬂﬂi@ﬁ
¢=C1 —_ .MK>+02 ;, MK+1>

C1Ca fﬁfﬁ?—‘%ﬁﬁﬁﬁﬁgﬁ, ﬁ@ﬁﬂiiﬂﬁﬁﬁﬁﬁﬁ/f*
01(-92022—E) 4¢3 a3 =0

~K(K+1)] (2-187)

(. V)

€17 93+ s (33— E) =0 (2-138)
A+ci=1
,_/‘_"\\.
2 a3 =D sin 20=a~/ (K — Mz) (K + Mz+1)
.9?29‘4.%33=.D cos 20 = (1’3+Vn) +(MK+—%—)G
59 |
= % (vet+v,) +(Mx+—2~>a

D=~ (59— 33) 2 + 4%,

- (vet v +20(vetva) (Mx+2 ) +a? (K+2)
MR T Bo= |+, M
n,b,,-——cosﬁ’-%-, My)+sin | 5L, Met1)  (2-140)
I, % F B~ | —, Mg

v,b_=-~sint9"—1—

5 Me—1)+eos 8|5, M) (2-141)

Hrp
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(Vot-0) +(-MK““%)G

D'=J(ve+v,)3+2a(v.+vn) (Mx——%—)—i—a’ (K-}-%—)n
(2-142)
M(2-13D)R7ra, HRBI KL EE D, %K BEARER

My # %7 R K 4%, SOR 318 T IR~ R 3",
BIRHFILAEE, M oA I— 5 WHARKR, U
R K WHRA
N(K)=0C1 sz~ Ci n+E+1 (2-143)
) 2

T OXRMABEAR. LT 4H 0 %4 =1 Bl
CRAMB R BES, Kb s=—0 [BEE TSR

4y, °
o o
| [
a :
o: o ' o lr o
Jal."‘ l e l ..‘:... -Jﬁ‘-
—— -h— )
3% - v 3 i,

K= i,Kx - ‘li -15

B2-3¢ ZAFH [=2 B—RR R LR
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21U BEn BN I— L BHRNSEREMBRANER

TR | AR PR | RY
n K | Mg % n E | Mg | L %
(BfIs) | AE (Bhrs) | BE
1 1 5 1 17 1
1 5 | t5 1 1 5 5 | 3
2 1 +1 2 1 3 [.38 3 4
1 0 4 1 2 2 |
0 0 0 1 3 | +1 7 4
3 3 2 2
3 - | £% 3 1 1 1y 1 5
2 5 > | £
% :t—; 7 1 6 3 | +3 6 1
1 1 3 | 42 16 1
= |+ 1 2
5 3 3 | +1 292 1
4 2 | +2 4 1 3 0 24 1
2 | +1 10 1 g | 42 4 5
2 0 12 1 2 | +1 10 5
1 +1 2 3 2 0 12 5
1 0 4 3 1 | +1 2 9
0 0 0 2 1 0 4 9
5 5 0 0 0 5
5 + | 5 5 1
5 3
2
#ihs= ,;i. .
r-————-144.56——’1

e

e 122
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1
i
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1
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i
1
i
1
H
i
i
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i
1
|

e — T s e T T et

[

i

!
i
!

! \

!

) ; ‘  ..‘ ] i‘
© L owdh ddd e de L
B 2-36  CHyCH, B4 F1 G 5 2

fir ¥ S RIEM, B E B RB RSN,
E 2-34 REASERNETE, R CF; Hh. 2-2 454
J\Hh i) PR, B A S ST, SO E L AR (F 2-14),
[ 2-36 & CHyCH, B pi ESR %, £ w5 Sr 5L T, o 1
SRy e 2 L

1 & %0 5) &

#l1 Fremy #[(S0s) NO*"] iy ESR 345 /\ £ &P, BEME LN
R R UN RIBER 0.37%, REANFRNOBERLEDEBEN 0.7 14,
R AFEXE PR ERZET27

R OXEIEHFADL. BRENHEELER, P O7E9=2.0054, &% 4
0.39 &, FBAKREN18.2EE, BENUN &K 0.37%. IR NEA

RrETRE. BN ON 1=, RREER0.365%. B—EHNER,
B 4 BB B TR R, 3 B VA FRATETRE, MO B S, TR AL
1O FEEAMGHT B RAER S T, BT S T-3, BENH 124
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| | 1

e— 156 —

P 2-37 Fremy ik [(SO;).NO™] wifi 23 i i) ESR i#f

PR, ATEN o EAN ANETRHBREBRES, FTLUREBIINKR, &
BIFH#—SEET LRITE |

0.27107 1315 5 2y

BN e [Yux| .1 —
a(*1D Yun a(*N) 0.19324
0.365
SON) T2 0.183 1
#(338) 2x0.76 0.127 0.645
12
max | BEFE| s T sy | @ e
MN 99.635 1 0.19324 13.0 .77
BN 0.365 1/2 —0,27107 18.2 0.77
83 0.76 3/2 0.20517 1.25 0.07
170 0.037 5/2 —0.36266
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2 (2) YHMRCHRDBREBEGEHODR, ¥iNE &+
2 WRHBMNEARTRUESHN o™ H, EENEL LT o #?
(EETRRSBHEFRERLEENL.)

(b) B 2-38 & CHD, 1 CH.D R& i ESR 3i¢. HRERIH B L2138
&RB T CH:D (4, BittJE T CHD, i, 33K o, a” f1 6¥/a® EP4,

® (@ Hpl-+, DI-1. RLEERTRERE—AHE,

EHIAPIER, TRLE, BEER=4%. TUA
at/al =y /yp=2.67510/0.41064=6.514

(b) Mﬁrgﬂ%) CHD2 EZ%(IJ 2: 3) 2) 1) X (1) 1) E@"l‘%?%, CHQD
R, 1, D x@A,2 DAk BRI LK, HHPANHZ 19 &K

# 3R

B 2-38 CHD, ®] CH.D B & #ag SR —rk ks B
RIEAH o =23.2 BHr, a®=3.55 5. EHit

23.2
=6.5 5.1
355 3 CH,

af/aP =

EiCHE K. e

B8 (a) FIFIMHRMEME:, SRR H 4R 4,,
HMO, &3Sz P0 4% A3 F R0 B T HARK .

(b) 3 FEREIFZEAETFE, KRN RTREATHBINN BRE
B TR SR8 45 090,

R R, R ARG ARTSBH

8.5, w 2 0|=0 w=0,2 -2 4
=48 |1 w 1
: 0 2 w

€1=Cg
Cg==Crp
02=C‘=06—_~:ca




(—48) _
{ c1=cg=cs=0cy=0

Cg= —Cy~Cg==—Cg

RS

WM | BE % # @ K (HMO)

8.8, | w=2 wa=-2§=(¢1—¢a+¢3—¢4+¢5—¢6+¢7—¢8)

S 4y | w=~72 Yr= (pa—~"2 dgtds—dot+~ & dr—ds)

2¢_
4.8, | w=~"2 Vo= 2ﬁ(~ﬁ¢1+¢a—¢4+ﬁ¢s—¢e+¢s)

' {A,Ay w=0 ¢5=%(¢2“¢4+¢6”‘¢S)
858, | @=0 ¢4=-1—(¢1—¢s+¢s—¢1)
Sa:Ay wﬂ—‘\/? ¢’3_ 2\/—— (¢2+"/2 ¢3+¢4 ¢6_\/2¢l ¢3)

4.8, | w=—~vZ | yu= (V2 ¢rtda—da—~ 2 s —det-de)

2\/_'
S5, W=—2 _¢1=m(¢1+¢2+¢3+¢4+¢5+¢6+¢1+¢’8)

HETA, CHNARMER_ERAHN, FERTHAMT ‘" S8
ix.
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|
1

. . " CH; L
~ ~” 8 - et
8 2 . .
*7 AN 3 3 *8 2 —_— .
—;?‘_\:_ * 7 - : o
’ N *
T~ ~ 7- 3 —T’—‘l'-
’ ~4 6. 5 -4.
5 ‘

-

“(sﬁs’) ¢’(AHA’)

TR, ATFERAATER, BHETFENRANYE
W (HD ) BE 4%, B RSX IHAL17 0 B F 35 A, BB RN B F R HBN.
FFF 1024 R R BRSO 67 RO B2 80 51 8 TR, SRR WL T R 3R s (BD
do) BER. ZRAEABTERR. FERXEMITRNEDERRERE BT
8, BRIk BT R 40 1R da M. RSV AT R R EUR B
BT, B R B R BF R EE 5 3 s L.

BTH 1% S U B, A—2)% 548 b P, IRHRER VR R A
S BISTIAE Y 3.22 R, 13 Q=3.22x8=25.7 7. FRIEFEN I
) SE 86 {4, VT

1

25.7[xxT+0x(1—x)]=4.8

B £=T5%
25.7[(1~o.75) x-i—]=1.6 2oae

XIELFR an SR8, AT AT RIRBR X B F A 5% B bs 13 b, 25%
IR TE . B L |
B4 SIS EZEE B TR R0 RS M4 BME D (RIS 5 )He
af= —~6.270 S
all=+1.833 5Hr
a¥=+9.79 541
a$=—7.92 =8
aly=—7.92 E i
a¥3=+3.32 Fix ,
(a) & Qu=—-27E8, itB ot Mpea :
(b) UL EAE: po=—0.004, prg=+0.044 AEEIRIDX M ID
p1, P3, Qon KBESE 2 ‘
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() MALRBRSAEITHE "CHBRES T, HEITHLRS
LR EE— LR
® @ p=—2270 —0.2522

+1.833
—— = = . 7
P2 —57 0.0678

X
S ps=601+3p3+3p10+p13=1.392—0.204—0.162 - 0.044= 11,070

EMBEEH/BAKR—E,
(b)) ESEMMNERS =2

_ 4+1.833

A 3 p;=6z— (0.2923) (8x) +-3(—0.054) 4+ (0.044) =1 #ZH
z=p1=0.218 py=—0.064 @Fz=28.76 FHT
(¢) B8F

C'\ 2
C—H al=35.6p,—13.9 D p,
=

o

C .
NC—C'  a=30.5p,—13.9 SV p,

CF/ i=1

a%=35.6(0.218) —13.9(—0.064—0.054)
=~ 19.40 B (TR +9.79)

ag=—35.6(—0.064) —13.9(0.218+0.218)
=—8.34 ST (SKIefE —7.92)

a%=30.5(—0.054) —13.9(0.2184-0.218-+0.044)
=—8.32 B (—T7.92)

a%y—=30.5(+0.044) —13.9(—0.054) % 3
= +3.59 B (+3.32)

BitMELBNFSRERRIFN.

FIb BERMmQO)=-27T5HHk K=-125H, #HBRE |l¢!l=n. BN
HBE, AEFENHEEASREITTAH SR"BREEEHE, HETHEERM
Hiickel X L7 & B EE—Lh3R,

® %M Colpa Bolton 1, FH
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af=[Q0) +Kp]p;

. —27++/729548a] _
P 54

‘

- +274++/729—48a;
Py = o

X" SHBBREHR [of| <1, BHHE I HEI(H) 5, B ol BN

"5,
OICI0I00
6 5 1

. B 6 5 1 2 o
Hiickel(p,) | 0.1412 0.1060 0.0353 0. 0250 0.9476
ot (S 5.08 3.55 0.98 0.76
o (B 1) 4.96 3.03 0.92 0.87

i 0.1745 0.1245 0.0358 0.0279 1.1018

o7 0.1708 0.1187 0.0350 0.0325 1.0864

I Set B, BB RKL, BEEEEE, 5T RN B
RIER FER SR RS Er.

SJE1 R—HEEAESAESERT, 0="7.0 BH, e=3.0 &,
y=1.0 FHT, 7 E H R AR R BRI EHCH Y.

DE? AATETHSELRABSTREOBEASHER 6 R,
< SIE3 EMAE2-40 hE i (2) MENELEETE O NEER
BB T S OB I 445 B A B4, -

SE4 ETHAREPHFANRER RS ABEER, #EER
MRAREES, BLTIEHE S &BERR?

1) #Fik (stick diagram) RBELE TR PR ESR 3§,
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e 5G »f

2-39 4P E FHEE pH~T.6 WK ISE

56 —td

(2) HiEFEEEFER BSR i
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CcH

Y—5G6 —n

(b) 33%EEMHE TR ESR 00

B 240
(a) CF.H . ' (b) 'CHQD
| |
| H N. _H
(¢) (CF3) NO (@ II@I
H | H
H
H H x{gp
° HJ;—-cLH R

Na* ()

© [ R

\) FRE
SIED ESITERE TN BSR % (E 2-41),
Jm6 4T ESR %, WS WL o {8, RIS EREFE.
M7 WHERA S 8 KO BES v RIERG, B8 & 2-43 1
ESR 3%, Firh ¥S A RNE SRER 60%, BitE S; BFalEn. 5H
(8) HBILMETEER S; BF, BATRMEN EER S /D0
(b) &% S BERSBHS O EBIEEER
() HEM S WM B,
SES B En HMO g4 FHEWTE: Wk Q=270 &,
P B U AR B A5 BUA, SR ar--0.21 B, a=2.86
357,

an T

o131,



o0

.

RUSH WELRYY T2

,_ _4 ’_

e ]3%.



SR .

——25 G———+}

¢

" (a) (CFg) 2NO fy BSR 238

AN Ne
B ko QO [71.4,5,8- A AR A B F 209 ESR 11
N N\N/

'1330



pommmn 10 G ],

|
)

/N
(© | @w (1,4 SRS 4 ESR

i
H
B 2-42
pp—— a— %
1850 1900 1950 2000 2050 G

B 2-43 v iBRBAA %8(60%) 8 KCI B 51
ESR # # 5 3%Jy 9.550 T Ik 140
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K F %1 R & 0 # X &

BB %

9(10,11,12) | 1(4.,5,8) 2(3,6,7)
a+2.5328 ¥ 0.422 0.225 }- 0.147
a-+1.8028 e 0.164 0.296 - 0.368
a+1.3473 Vs 0.225 0,147 0.422
a+1.2473 Vs 0.296 0.368 | 0.164
a+0.8793 s 0.147 0.422 0.225
a-+0.4453 Ve 0.368 0.164 0.296
a—0,4458 ¥ 0.368 0.164 0.296
a—0.8798 Vs 0.147 0.422 0.225

SO FMIHR Q ERETHEHNERE, Mm%, CHoMAZEhE.

B HURE B RIR g 22.5, 69 1 43 ERHR, MREE R AR T AT 2 BIBR R H 42
N OSIE10 LT RABTENBSES REH —7.62f —2.795
B, 41

(2) QW FEHERES D |

(b) YREETREEMEE—T: B Q EAH AXBEE? GB¥ @~ —25——30
=3 )

() Fi(a)hBal Q WITFHET HE ESE, SRS E A Colpa Bolton
ARGEQO)=—2T &, E=—R B IBEHESE. LEXHMATE
GER, |

SEIL RIS 7 F AR 40 4 B fn R,

9.7 N
@) ©
N 3.55% N 2.72
628 7.22
LT s
VRF BRTF

(a3) ¥ Q6= —27 &I, HEENHEN~ BIEEE :
() FHEERAALERRAT —ARF, ATRE Qo,p 1 € i1
aN=QE%,P>PN=QgIN ? Py
N j RAOEEFABER BT,
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B=% BEHPashERESR

X—EPFRE AP H B ESR %, EEEJFRR S BB EA
ESR if%. AW A BEAEL, BEdS 8 SR EEERSG
%. EB ESR &M& GG B mm R, KEZERN g BTH
BEAMEE R ABREMFREY, AR g M ABRERL
MEFEKBIER. EZHNFLT, BT BHEN ¢ EHHEE
TF g, HULE AT LB o TR EEDUME B 9.1 Hrb 1 2 BRAIKE,
EXFEMUTRMNHERELR AKE, BHHIVRERZBE. ™
A 2% 1) S M DRY 40 HE ELVR R R R B T R T B e AR B G JEL A
FEE RS AT, XA AT LU 2 0 A i DL R

g M AMEARERRBPBOSTHRGSEE, HER
WRFLHA, AACRUBEERERHELAANGR. &
BB AG, STTEATR ESR AT LIS 214 3¢ 3 BB
HEEEEHN, SAXNRE, 2 TARSFEMHEEER. SN
BB AREERSERTHERSE-RIFHOERL. BEMNR
ESR fiE, RIFTHRN TIEDRRFRELLHER, BIEKN
i, XEFZHLTEMAEN. EXFHBRTROANEHREL
dn BB AR f, SRT T & SR i B ESR B R — B4 BRI
RaESL, WEAERBENELT, ¢t REAE oM A KB
5315 B, B I A28 BoM E AT R AR TS £

XY, EEF R ERENUEEEYLE AW HE e
FTHLE B, BRI R RES, WEERT 2, BEXES
RNAKEINLHN c BEHER ESRE, HEAFEREGAA
. EERAEEHENTESEEARMER, » RBR . EHES
FRPTREENE. HRBESHEREREGIL oK E
R, ZHSBARERMEERILTZH, WESTH 8 B 22
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£ LR B MAEDIHIR. WA R LR AR BREEAR
(matrix isolation technique) # 7 & H B i H ESR #15Y, X
REFRARBANT, SWEESE(Ar, Ne. He. CH, %) R
RE A, RS0 S BN T A R ﬁ‘fﬂiﬁlﬁlﬁiiﬁ
ESR Wi 5E.

B2, B4HHEW ESR 524 HEN, MEREEL RN
Fo XL B ) M B ST R B FF N B A ENDOR kBt & ESR i
K 4 N BRI AT

31 EEBERRLRDgKENNE
IR A A N AR, W E e e — B
#-pS8-g-H+> 8-A-f-g8.3HI (3D

(8- 85— TR v T B 2E B RE, 3 UL WL T M B0 AR M 0 A

HAERMGE, B=0ARNESE. BT HEEDRE AR
1

@5’7‘, 'ﬁ& S=—2—.
MR B REPBERER, W G-1)5 L F—5, B |
#=pS.g-H (3-2)
BT (8-2) 3, WAV /E WM T IR 4
/ H=g9g-H (3-3)

M (3-2) RAT S R,
= —(—g.88) -H=g,8H'Sy (3-4)

¥ Su WAREE BN | £, AR i , B

S| k)= | £ (3-5)

m
B, =] P £ =24 9.1 (3-6)

R 7 P R 4% 7= 2 SR BREEMI L IR A

e 137 »



hv=E,—FK_=¢,8H' (3-7)
AR B, SRCBFH0EEERAMN. BEEE XE
H 3RS B, TR— M NE, HAR/DITREBT &
*AMEE B, Rk, H' o H g7 R A E .
D E, G-TRRRERR FMET L, LK EEHRR
5 7:1, B2 H f H 2 574 (3-3) R E Ju % &,
M (B-DRATE
(4E)*= (9.8H")?*= 82 (9.H") - (¢.H")
=p*(H-g-g-H) (3-8)
(B-8REKEER, MERINEE—HERBIFE (2,9, 2),
RATE S ERBERER. R D, W xR — R ER &
FRFBAEMORE, BB ARMRER &N /W % — 5
AR R EE N EX BRI, REREFERXE M ERE
BESHEARE, XHEENTARARNT 55 % 5 ¥ iNm
FW FHTE. UBFERBFE (@ v, D)5 S, g MHTE
Jis'a _
§=Z_ SA‘&
9=§k} gneser (3, 3, k, p)=1, 2,3 (3-9)
H=;H,,e,, |
(3‘9):'EQEF'A91, €, e i, v, z Frm Y BRAL &, Brid
H=p8-9-H-B RT3 3 Sgnt,(ere) (erre,) (3-10)
W E A

€ €=y (3-11)
€x°€p,=Oyp
FH Oy, Oup J& kronecker 8 45, BIY4 i=j B} 8y=1, i+%4 HT
84=0, F it

1) Wertz Bolton 455 136 ., & X Hyu—=g H—guuH 2R 2 48, BN
HP IR Hyw B HEARB, —RRUEFE, XBER.
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=83 3 Sgut,

[gm Joy Yoo || 112
=B(§z‘§y’§z) Gyz Gw  Goe AJ{ ][y} (3-12)
Ger o Ger UL 1.
(3-12): it B B-2) NELE EX LI R (v, v, 2) FHERIE.
AW G- RERERE AN EER, BT BRI E LR
frm BIEs)m &, i
_ (geH') « (g H') = (9-H)yy- (9-H)=H, 4 gug-9-H
B it
(4E)*=pB*[H H,H,]

[gm Gyz  YGzz G2z  Gay  Gze H,
*| 92w Gw Gw Jvz GJww Gu= H, (8-18)

L Jzz GQyz Gee Gzx Gey gz Hz

RI1%
(HmHsz) = H(lxlylz’)

% } (3-14)
(4E)*=p% s H?

XS
@ee (Do (@D [ L

Gin= L) | (@ (@Dw (0%) s y (3-15)

@ee @D (@Dn L L

(3-18) K g*=0gux-0, gne WIEFERH g BT,

EHFEEWARA: QO ERBFELERRN, EFe AR
SRR, B (@)a= (@Y% L g WM EEET R A A 4
(2) M\ ERESTTH, THLERF O KBEAREENKE, TX
A’ sk BRI,

BRI B AV EE BT (0D y MR Tk, ?MhtH

1 oy, vz, 22 ZFEATER. HIIMHERATLUERM. —fE
{HEIG T AT, REEEESE LN ETERR. H—FMEE
SRR, RN, BARXFMMEELRENN, ZHERER
R R — PR Ip L.
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BhHEHE o VL, BH Bk Al 0, 1
{z, Uy, 1) = (sind, 0, cosé)

Al
(@ez (@D (9D 7(sim9}

Jun(0) = (siné, 0, 003‘9)[» Gz (GIDy (67 J 0
L@ (@ (0%): i cosd
= (@*) 2,802 0 +2(g*) sosin cos O+ (g2) .c08?d  (8-16)
% 0=0°1f, WIGH gin(0) BIH (@%)e. 4 0=90° 5f, W8 &
Fan(90°) B (9% so. Xt T (@) 2o RATAT LU S 0 M 78 ) g (45°)
1 gam (1357) 18 1, B3 H

G (45°) == {(@7) st (0D} + (9%

Fan(185°) = (gD st (9%}~ (07)

() =5 {Gn (45°) — Gien (135°)) (3-17)

WA H7E oy FH, B = B3 4% 6, )
Fan(0) = (g%)2,008° 0 +2(g*) sysin G cos 6+ (g°),,sin*§  (3-18)
M 6=0°,90°, 45°, 135° AJ{K KRB (%) 2(9%) 4 Fl (9% oy
%t T H A yz 1o, B 2 SR M8 6,
F52(0) = (@% )yysin® 0 +2(g*) . sinf cos 6+ (g?),,c0s?6  (3-19)
M =07, 90°, 45°, 135° AI KK KB (9. (9D)y Fil (97),..
XERNBRBNLNEETZE, F=EANAREEW, My
TEIEFEAA.
BANAE, MTHRERR, ~EHREF—HEXELKRER
(X, Y, 2), WAREBHERBIRR, EAXHITMBRFEES, K&
WHE AR BIE, a1k ‘g*. BRINE (@, ¥, ) BIFEPRH T
B o' G, REEWHBRLEERIIKE o W EMBRE (X,
Y, Z) fl'g® (M nE (0%) xx, (@ vy, (%) 2z ENHRIKE
g RyEMH. -
WLRBBIRR (2, ¥, ) IR B EHLIRE (X, YV, 2)HXEA -
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ﬁﬂ@ 3“1. ea:eyez % (m, ya Z) élé T’

R AR, eceves B | v
(X, Y, Z) WFRR th 0 36 0 19 \J "
B, N -
€ex—= elez +‘3le1/ +elel

Hip Iy.—cos(X, o)

lxy=cos(X, ) ' P
X
lx.=c0s(X, 2) B3 1 (o y, o) Bl RRKRE
ﬁ]@; ﬁ)ﬁ]mm‘% eY; eZ %fﬁﬁi %é&*ﬁi,‘%(x, Y’ Z)B{]%%

e:ee. KR VEA &, S X=ENATH U KIEA NS

€x lX:t: le le €; IF €,
ey |=| ly: byy Ui e, = ¥ ‘ €y (3-20)
eZ le ZZ']J Zz: - ez ‘F I__ ez )

(3-20) Rt L RMB N R REMRAIERS. ERHE AR
A(X,Y, Z), THREBRERXEHFEKEK. HTHHREZEHLR
EXRH—EH, iU LR —AIELE, CilE L=27,
MEB-20) A4, kB X, Y, 2)4 R
g*= . =§Yz (oM ueie,

(g5)xx O 0 ex
= (exevez) 0 (g)yr O €y

0 0 (G zz L ez
(gHzx O 0 €z
= (esey.) -?4'{ 0 (gyy O j] -?{eyJ (3-21)
- 0 0 (%) 2z €s

Msk& o 76 (o, y, 2) IR PH
y’=$j=§m (g?)ee;

(92>zz (gz)zy (gé) xz €z
= (ey0e) | (6D)vz (9w (0% | & (3-22)
@ee GDey (@D le

* 14l e



B (3-21) A1 (8-22) AR
517 (gH =L ('gH ¥ }

(‘g?) = L (g*) L+
HER5 H R,
Ixe lzy Ux. (gz)m: (gz)w (yz)xz [le lvs lzz
‘iln lyy lye }’V (@D (G (gz>yzj] lxy lyy ZZV:I
e boy b L (0D (09w (@

(g )xx O 0 |
=[ 0 gy O (3-24)

0 0 (M2
EHEHG20ORXAEFURERT —EA: _
ly2 lve lzs (@) xxlze  (@Dvvlyz (G%) 222z
(92){ lxy blvy Uz j}r"[ () xxlxy @Dy (gg)zzlz;;il
(@) xxlze (@D vrly: (07) 22z
(3-2b)
X, (9D zxx, (° )YY, (9% 2z EBr LR E (9°) FIZAAE
{81, HAH R 594 AE 5] 1) & R
bz
bze

le ZY:B
lxy { vy
ZXz le

Fidl, ERETHKE o EZRAIRER (2, v, 2) WERE KX
5 Rk R EEMERMRER (X, Y, 2) IS BRARE ERAR
AIEMMAERBGHE. TEHROSHD, M TEEEEEN
WHR, HBEEAKE A WHRKEEEMEMHBIRRR R &,
HF R FE A, RIVEA — A LA R,

(3-23)

le le lZz

le le lZz

8-2 F4EORMEBREBEERANEE

TEE AR AR B RN RE. R A ]
MR, BREEEAEREERRNE. EHEBPRIIVE R
I EEABSE R e, RBERMBREMBRAMEEH
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SRR, RAENZ AR RRN BT AR EN, BE4ARET
F. FEEEPERT A RARRABERT G L1054, EH— AR
MEAER, Ja & v LU & e R m LA gk o, BP

,e. 3 G. ' ‘v.
Eap— FT:f‘-N _ (p 'rq?a(ﬂ-\ ) (3-26)

% o= —9gBS, py= +g,ﬂe,f RN (3-26) 3, 1145
Aoy — —gﬁgnﬁn{ 8. ,’ 3(S.r)I-1) }

o
TR ELBYRR (2, v, 2)F, %ﬂ(s-m)ﬁ, Bli45
%’p\m:’—gﬁgnBﬂK 3“’ \§ 1. +< 31’1 >§j

+< r"’;—s:%z >§jz—<iﬂiy >(§Jy+§gf,)

—( B2 8.1+ 8.0 (BN S 1+ A1)

Tz:s Trw TW ] j z
=(S5.5,8. ){ T Ty T, J{ 1, }_S’- T-1 (3-28)
Tzz TW Tzz j 2

(8-27)

Hoh
Ty=—gBpB{ 20T (i, j=a,y,5)  (3-20)

(3-28) NP FE < DM B AN BT H KL RF 1, KREE R
FHARBBESRBPE R L RNProka TR & m 7%
BIEAMAKE. ARFN, EEITTRKE, IERNENALRE
BELZMETE |

T (T)=Tp+Tyw+T.=0 (3-30)
ERS Tk BETER, FrUFEEBF BT N HENRER ST

BOPHHT, RTHEN 3 T(T) =0,

¥ T a8 b4 W A Sk B ol /5, RBANTH F
TR HEAZ B MR R Ak R A,
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A=al+T (8-31)

i3] o
fhf’:S'A.I (3"‘32)
SRR 40 A P R — B R, M T SRR
aﬁﬁg S.A,.1, (3-33)

33 WK

BT aRWMERNERRE, RT AT EARLRE. R
FHERMBR LR R RIME HER TSRS MY,
BB R RR oF BAMAEMERE. £EBSPRNAN A —
FIOE R TTIE . ZEVFS LT, ORI 7T A 1, {EL7E 35 L PR 4
R, R0 AR R o VR, T T PR B 9D AL

AR L 2

(D) B g=gl. 38 hEKE, g HLEET 0. B g HE,
B 1) 5 PR R AR /N

(2 MTESTME, SLoum. B SHEHAMET
fh. B3 H=H1, 1) 8§ =81, b 1 3% H 75 Ao .

PE X 45 T |

#—=p8-g-H+8-AT—g.p.H.1

=QBH§H_9an ( g—,:g,. 1-A+II)°f

~gBH Ms—g.6. ;‘ngf’ 1-4+H)-I

RH B —gBHMy— gL Hyy- T (3-34)
A H

H§’=H+ th

M
Hyo=—5 1.4
ht gnB,.

1) X35:RA Wertz {1 Bolton Bty —F s, TR, Atherton 3
RETSHRE B — 7, RE R ENW,

0 ]d4 »



S A EREH | Mo>, MUV AN My £

H. Y BE R LREEmeyy, XA 85 T MR K
B A BT AR IR 4018 & B0 100 Jk A, W | Hee| 38 A 11700
[

Ma-A %—x100><106@-1
| Hue| = | — 5 l” 5.585 xb.061 % [0 > KK/ Bo B
“h 6.626 X 10 2 JR#s -7

— 11700 & &
XERMNAEMEABRT LESINAN NS HER, MNP
EEERAE 18 5, MW ABHHENEN—¥F

1 G -1
. —MJd.-A _2‘><100><10 ﬂ
thl‘z . '

Go 5 T 2.0023x9 274 X 10 ¥/ E By
h 6.626 x 1077 /R - %
=18 Bl

FERIS=FMERIT0R 2.

(B D B | H|> | He, XHEREBILE (J4]<10
B, ExAERT, TwEeHymbgva. mli=11, B
Mo T AL RWECH | M, W)

H (4

) ©

3-2 MRS H MERERS Hu 0g R (1-3)
| EABRARE M=+l a1
(2) [H|>|Hy| (0) |H|m|Hp| (¢) |H|<|Hnl
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H=gBHM+ MM, (1-A-1) —g .8 HM,  (3-35)
114 HJmk Z J7E,
3 1.4-1=4,,=a+T,,
H (3-36)
T, — ng,,B,,<3cos 60— 1>
(3-36): i 0 Ber 1 H W, XELHELBATHE, FEE
BE—T,

LaRFEr Mp PUEEREINIEMA, 0% p Yl f1 HE K
e £, AT SLUE B (B 1)

300829 1> <300$3a 1>(300S2@ 1) (3-37)

ﬁzmAB—gﬁgnﬁn( Seoa—l), m(3-35)R#t LR
H#=gBH M+ [a—I—B(S c0s? @ — 1)1 MM, — ¢, HM; (3-38)
SR AAE 1 8 R B,
(HEH2) # |H|<<|Hel., XHEREEILE, RE [4]>
10 BgTRARFHR. o I S wRFwrmr— S H
37 1 B T A, T 1 45 Hie 77 0 8 F46.
M (3-28) R4, g

P gﬁgﬂﬁn{@z >SI +<3”’°'>SI <3”~>Sr}
il PAUE B

« 146 «




939n3n< 3;;? >=3Bsin@cos@} |
(3-39)
9B G iy >=0
A It
A= gBH Mg+ Me{[a+B(3c0s*0@—1)17,+3Bcos@sin 61,}
~gBH Ms—g.B.{H 1.+ H, 1} (3-40)
Ho
H, = I'B"S [a+B(3cos?@—1)]
Il (3-41)
H,=— an £ [3Bcos@sin O] }

B I A TERECH (o T | By, MIEL o> | Bay 4 L 58 HCHT,
P s R

Ian> an>
<aﬂ1 gBHMS-— —%— gﬂBnH| — .qngn [I_]_ }
i (3-42)
<Bn| _‘qngﬂﬂl gBHM3+ .QnBQH il
RERRBERN

E=gBHMyF I8 (1} + H3)?

= gBH My -9 | Hy|

1
—gBH M+ J'é’ﬂ {[a+B(300s?@—1)]2+9B2sin?@ cos? @} ¥

{(a—B)*+3B(2a+B)cos*O}F  (3-43)

=gBHMsi Jgs

.%E——;E{(a—B)z—f-3B(2a+B)00329}% (3-44)

) %o ] S B SR B Y KSR BRIE
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H = };Z w1 7 Hot i L (3-45)

ORI 2 SR
52 s [ B v 38 B 7 A R R 1 O
(W) a=0, lbi¥

1
@iz——-gg (1+8c0s?@)* (3-46)
(Z) a>»B
o = (L {a2—-2a,B+6cchos28}']~’
- ) 1
z.ng-a{l—l——Q?B—@cosz@—-l)}z
}e {a+B(3c0s*@—1)} (3-47)

(1B 3) [H|=|Hy|. XERERHELN. MN(EB-834)K

‘;?\:gB-HMS—gan( lgq 1. A"r-ll) i

=gBHMs—ganHm(Ms)'i

=gBHMs—g,Bn| Hyy(M,) | T 11,y res) (3-48)
A8 aaly, | B> Ky S+ MATEREL, | Lo, | BBl I —)
BIAAE E B, o (al> |8 B Tapppey WAL HL, |al) |81 £
1 1y WIS AE 56 3K, B

1, /¢ -
|a> 3 low
.Tﬂﬁ;ﬁ(ﬂ,j . ]‘: 1
B L1

| o> |a )
IHT""”(—)I: " :l=!: —
|8 ——2 | Ba>

DHER, o> (B 1 land | 8D B—ARK. # Hyp(+) Fl
Hyn(—) WIS 0, W7 LAE DX 5 410 1 e e o S22 o) 7 7EF
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PR AR (B 2).

la;>=oos—‘?—!az>-smi§~|6::>
(3-50)
| B> =sin = | dny +cos < TBii>

B, TEikE Eaean>|a618n>[B >l8618>%3§@&): W?B‘Jﬁﬁﬁ

) R
B, = Cae0n, | £ (+) | a0

=lgﬁﬂ~%—g,ﬁnlﬂm(+>l
= | (+) | a8
"““‘g Q'BH-!--Q- goBn | Hysn(+) |
B = Btk | (=) | Bect
=5 9B H — 5 .8 Hy (-
Eo5=<BB1| A (=) | BB
— 5 IBH + 4 B Hyn ()|

WG AM =1, REFEA L IFRT
_ AEazEaeﬂa_E-&.ﬂﬁ

—9BH + 5 guBu{ | Hyn(+) | + | Hy(—) |}
ABy=E, 5, — B0

~9BH+ 2 9uBul | Hug(+) | — | Hua () |}
AB,= By — Bpyog

= 9B H — % guBul | Hun(+) | — | Hyen(—) |}
AEs= Ko, — Eg,p;

=98 H — - gubf| Hoa(+) | + | Hyu (=)}

TA IR SR R

(3-51)

(8-52)
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_|<aeB'|S+[Bea:>|2 |<Bl[a” !2
ism —<om | an >+cos-é- Bl ”>‘ = sin? —

s29

NJQ)

jb_| <aeBnIS+ lBeﬁ>l2_C’0

H}E fd fa,j fb '
R 3 MR, T‘?’e?ﬁﬁ?);%% Mo, Hol 12 1
BRI B.
X F R 1, |H|>>thr| ”'Jff”"0°lan> /| oy, HERIE b, ¢
X BRI
AE,— 4B o= guBn{ | Hun(+) | — | Hyu(—) | } = 29,8, | Hue|
BKIE a, d BimERB KA.
- RT3, |H| <[ Hy|, W] §=180° > = | Ba>, FrLAERIE
3, & WORHBIT, T BRIE b, o HRNH BT
AE,—AE 3= g,Bu{| Hun(+) | + | Hug(—) |} = 29,8, Hy|
X FE AL 2, *ﬁﬁbﬁtﬂu%ﬂlﬂﬂ%%@% CERANOE:Y: &
(3-63) 3.

34 — 4 3k fi

BAVE » BR2SFVT BRIP4 0 4% k18 85 6 = 5
RAE, EREFMHE, v 18
MRS RITHE—ANFE TR
%

—O0C—CF—CF,—C00™
HHE. X—WROESH

 CEfeBETFHREBEARS

114 #ECE KE.
B33 &R T MERNE MTHMcfoBERE
REARR (0%, D, ©) ABEEM PR, PFrUlel

BRI B fE SKH IE R AL R AR B P B, {H @ A ¢ 3k 106° A, BTLASE=
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R AR o D H A &, i a*be A A TIEZ AR (B3-3),
Hep ot BH be FH. K34« HETHENAMBGHHIEA
BB R. B Rm I AR EEA S

0.282 +0.958  0.001

0.223 F0.069  0.972

0.933 F0.278 —0.235

MBI i H S5 B a’d, be Fil o'c VT A B 3-4 H (a),
(3), (c)F »v=9000 JK#h, (d), (e), () »—35000 JhAHEHR T
KBRS R, ZERE HAE o'b VI R A 5 AL FR B HI B R
RIER.

BB E A LIRS AR BERER . AR RER, WA
FRENESH. FRME 3L

# 31 MNEHARBHNEBALXIE

cli
i

Fom| e B A Gk’ ok -

a*b 0 1.61x104 (A2 gog»
90° 16.24 x 104 (AQ) »b

© 4
45 13.84 %10 (13.84~4.29) x 10

} (A gup= 5 =4.78 X104
135° 4.29x 104
be 0 16.48 < 104 (A% (XEHEXHIENBS]ER)
90 2.72x 104 (A2)
45 9.67x 104
135 6,99 104
ca* 0 2.69 %104 (A2)
a0 1.59 %104 (AQ) a*q®
45 2.69x 104 4
135 1.42 %104
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% 3-1 a5 A2 3k 87 a’be BHEHEE RN
C1.60 4.78  0.64°
4.78 16.36 —0.16 |x10*(Jk#k)?
| 0.64 —0.16  2.71 |
[ 1.60 —4.78 0.64 ]
—4.78 16.36 0.16 |x 10*(Jk#k)?
| 0.64 0.16 2.71_
HMTARDERA TN E B RA, EIRMI AR
¥ (site symmetry), B BLAG T (5K Bk J b AL FR B HE K &,
Pk B AT FIR—IE XA

(3-B4)

a—A *Xd e
+d b—A +xf [=0 (3-565)
e +f ¢—A
BRI, Hifg
M—(a+b+c)A2+ (ab+be+ca—d*—e*— A
— (abe+ 2def — e*b —d*c— f2a) =0 (3-56)

RN BB G, BI4S
23— (20.67 x10*) A2+ (51.56 x 108)A — (1. 30 % 101*) =0
(3-57)
AR TR (17.77, 2.89 1 0.011) x 104, EJI
17.77 0 0
0 28 0 }10*(%%)’ (3-58)
0 0 0.011

d42 -

777 0 0
JA{ 0 ~28 0 }xﬂ)"(%ﬁ)
0 0 ~0.011

422 0 0

.-{ 0 170 0 :i(;l[gab*ﬁ) (3-59)
0O 0 1
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REEEE ZEHAHSBIIE, AWATENTS, REMNRER
A% 5 W T IR ITE 2, DRINR B BT 5 B B M R & SR 3
. ENARANFSLSSRAREANER, FURITFBX AR
AW E MR TE.

TR KR E BT — R4,
(1.60—A)l;+4.781,40.641,=0
+4.7814+(16.36 — 1)1 ¥0.161,;=0
0.641,; F0.161,+ (2.71—2A)liz =0
G +in+14=1

ERVUATREA, KM EREA. RN A, Ay A3 JEEIE

[l lia las
L= ln _122 las

L. 131 132 l33

(3-60)

—=| 0.223 F0.069  0.972 (3-61)

£ 0.282 +0.958 0.001}
| 0.933 F0.278 —0.235

EHWIE LA L =14
HMTHFEVEY— K, WEF LREAXNAL W Lh—E
REfE A2 X k. B
LAL =4 (3-62)
I
AL ' =LAL ' PAL =1A.14 143 (3-63)
ELEERHTES, BEBEHHA.
(1) MEEREFRMmasE +£4.78 EiExT # $0.16, T AR
F +0.167 XK BM a"b, bo, ca EANHHLRER L ERT
B, BEREX—STEMTEEREMER KSR #E.  # I
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L

— 1 il
73
| J 4 a +d e {
2 — —— N — —_—
@ = (T3 T d3) +d if =\ T3
€ C
1
_~'3 .
=%—(a+b+ci2d+23j:2f) (3 64)
T
- 1 -
A
1 1 1 (74 id e 4
2 = — — —= T —_—
@ (\/3’ J3’ \/3) +d if iz 3
e C
1
| e
=—:13~(a+b+c_—l:2d+2e'-§_—2f) (3-65)

Ho % (8-64) X (3-66) vl 1. REE f HE % K, Bl LIAH B p§
HRIZ R,
() ExeR, EFFEEES, 8L EBBFIE, AR
BIRE. BHIERE T 3 JLF AT 6B /Y HEF:
(+421, +165, +11) (+, +, =) (+, —, +)

(—, +, B+, —, =)
REMHELRERSR X—BRRASHE. HMREEMNHG
IR WA~ i B (9. 000 T Jk i fn 35, 000 T-Jk k) (B 3-5), XA
M SR mR. HAEH Q HEE, B ESENRK, id
BWAFRAZE., XHERMNTHCEINKE R H L.

g LYAL=A, KRB A, RENFT A, 0, 0) MK

1
My—— 4
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‘ MIII

€Y

[
Sl

Ao Ll 1]

®)
3-5 (a) HFRTIERE TE H| O WMy &%
v=9,000 FIkaF () 7 85, 000 F-JkifsHiERAY KSR 3 0]
& H BRI SR A KIYE

46.9  +£103.4 32.4
—314=-1(1,0,0) £103.4 3927 F6.0

2 32.4  T6.0 1B7.7
—[—23.5, F51.7, —16.2]Jk#k (3-66)
HTER « #IR T, 7 35,000 T JK HhAT
| ,Q_f}:imi —49.5 JE#k (3-67)

BT 24
-ﬂihBLHw(+)=[<49-5—23-5)’
F61.7, —16.2] Jk#k
_g,f_,._ﬂw(_)=[(49.5+23.5),
+51.7, +16.2] JkAk

(3-68)
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0ufBn

| Hgu(+) | =~(26)24+(F51.7)2+ (—16.2)2

h
—60.1 JK#
B . (3-69)
_92}7:!_|Hﬁm(—) | =~ (T8)2+ (£BL.7)2+ (16.2)3
—90.9 Jk ik
Hyp(+) M Hyuy (K50
73
_ 90.9
/2  FHL.T  —16.2\] +51.7
COSHEJ_(60.1’ 60.1 ° 60.1 ) 90.9
16.2
90.9
— —0.1895 (3-70)
T 3-2 1E 35000 Jk# ¢ BMIR FRIFEME S RNENTKREMNTEE
5w el R =1 % P
iR R (F44+) | (F+-) | (F=+) | (+~=)
. 0, 0) 153 | 151(0.59) | 154(0.58) | 153(0.58) | 154(0.58)
' 0y 29 | 31(0.41) | 18(0.42) | 21(0.42) | 85(0.42)
010 407 | 407(1.00) | 407 (1.00) | 407(1.00) | 407(0.99)
©, 1, 0) — 96(0.00) | 96(0.00) | 96(0.00% | 96(0.01)
162 | 163(0.96) | 164(0.95) | 164(0.95) | 163(0.96)
©, 0, 1) — 97(0.04) | 96(0.05) | 96(0.05) | 97(0.04)
. | 170 | 169¢0.75) | 171¢0.73) | 177(0.70) | 176(0.70
(cos30%, 0, cos60%) | g5 61{0.25; 54%0.27% 25%0.30% 32%0.30% -
. ~| 148 | 149(0.63) | 152(0.62) | 156(0.61) | 154(0.61
(cos50°, 0, —cos40%) | “4g 54%0.373 4420.383 28%0.39; 37%0.393
. . | 110¢0.18) | 112(0.20) | 112¢0.20) | 111¢0.19
(—c0os20°, cos70°, 0)f 47 19%0.82% 1%0.803 46%0.80; 14%0.813
. | 252 | 252¢0.95) | 253(0.94) | 266(0.86) | 266(0.86
(0, cos60%, cos30%) | " 84%0.05; 83%0.06% 22%0.14; 3020.14%

1) BESRRMENBEE,
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B) 6=101°, B it
Ja=fd=sin2-—g—20.595

(8-71)
fbmfc=co-s"’—g—=0.405
AEG—};AEd =151 yﬁﬁﬁ
(3-72)
AE”;AE" —30.8 YKk
FEBFEGRERE (+421, +165, +11) TS, AT AT A
(+; +3 _), (+: T s +); (+; s _)mﬂ:%%‘%(l’ O, 0)75.

FEMEE AR, HEERNE 32, NERATLUER. EAEHH
(+, +, HHBEFHFRBEFESIE, LB R FHIEE.

36 PRETFHEFABSKE

MXHRE, AR AR KBNS diEEH K X R,
BRWR P RET KR, FrigshsE 7RI RRX BT HE
HIBRAN R, Bidn CHs MIBRIET, N(SOs)3” ME TS, Yk
BRF BRI, R B o TR A% 2 Bk A S A AR B .
FRFETEENKENSARERSBRTE 20 8 L 6K R
XPRTEE, TR R R A M B TR R eFAE s B
R BETERE. |

SRR B B S84 58 (L7 20 BUiE b, WMAKBNER FH
HMANETER, A=T. XBETRERILLEKE. HT 20 HEL

B FE XS BREG, BT BT i R R X -
(TXX, Tyy, Tzz)="(—B, _B, 2B) (3"73)

3t B= 2 980 ()

T B AT G B X — A
& p B RIE Y Z B
¢2p,=,/-§;cos Of (r) (3-74)
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i Ed

Tzz=<¢2pz 3 cos”t? 1 )

e

)

_ 3 = f2(r) . ap oy s 2z
_.4_35_9,89,,,,840 e dfrjo (8cos?d—1)cos?fsinfdl JO 4qu

ngan(

=2 9898, )=2B (3-75)

‘/’2m>

3Sin290082¢—1)
,r3

TXX = TYY = <l112p3

9BGnBr
gﬁgnﬁﬂj GO

x J':jo“ (3sin? 6 cos? p— 1) cos? @ sin §d Od ¢

= =2 0898~ )= —B (3-76)

BEEE HENEREV T, BFSNYEER, Tix, Tvr 1
HEmYRAN. X—KEETAEENEX.

BHEHEHEHE Txx, Tyy, T2z, %%“ﬁnlﬁf(’r) Eﬁﬂ‘ﬁ:%ﬁ *
FEHBANE S SCF HrEs. Bl TR D mE
3-3, XA-ERIIM T B EILAE, B34 5 2 3P i3 K
%. ,

#3838 REBREBARSHIIEE

% T JF R B J&  #
130 1.692 90.8
14N 8.101 47 .8
19 7.546 1515
17Q 4.974 - | 144
$p 3.3187 287
$C1 6.7095 137

TRERBEAI G — L2 LB T
Q) yBEEAZRK V04K

0159 »



FAALEEPCH v MEH _RRARREN B

/OOOH
| oo

HEE. XAEHHEERAMEER, —4R Y0 51T ReRT,
XHEYPOREPRETFT. XTFaRTHEMNBHEAINEET T
Wi,

BT LR, THBIBEAE SRR EEMME
XS, BARERLEXN TS, BpY | .

Go—+92.6 Txy=—50.4 Tyy=-—-59.8
Tzr=+120.1 JK#F - (3-7T7)

(@, Txz, Tvy, Tzz)=(—, +, +, —). AW, AEBRIHH
BTz MEAES, HEAEGC-THAEEHRM &R, Bl
HIES, PRETEN AEMEREE. £ _FhRMNEBE
HBRERALYLEE SR, #7E 20, LB P WA B IEN o AR B BT,
M4z Hand FL0, RRTH sp® RAEBE LB FEEREE N a B
BT, REFENREEWEREEE, WR¥FLAYAEREE.
XA ELBHRKIEH T E.

BMNAE, MEXANARENBTESE 2. BB L. WAE
8-3 M T2,=182 Jk s, MAEB RFE 120 Jk#h, T EERFE T LB

w BTN oy = oo 0.6, FM, HRMX BT 5HLH » Hilk

i, ) a,= 3110 Sk, FUAEE RA 93 Jhih, 1 o= go05=0.03,

HeBTFEESGERLERFLE,
(2) yRBHPRBRHBE
PR ey BE R4 COr HE, ERHEF8iin

1) XM IE Carrington, McLachlan 81 FHRF T H), X B Txx+Tyy+
T2 40 BB ARFSER), £ WertzfiBolton B3 172 {1 3] T 1959, 1961 45
BISKIE R, AP Txx) Tyvyy Toz) =(—70, —50, +120) /2 Txx+Tyy+Ta5=0
Txx+Try FBIRETRERERE LHEEF A REES X,
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@&&ﬁ¢zm%({°§)mﬁ@%vxmﬁﬁamﬁyﬁ.
B EMY | Axx| =436 Jk#F, | Avy| =422 Jk#F, |Azz| =546 Jk
#, FAMEMNEEHEERHESFS, hiE C

5
a=%<A_¥‘Y+A}'ly+Azz>=468 kit O 20O
XE a 7Fe S 2IEN, K&

Y

Txx— 436 — 468 = — 32 Jk bk ox |

Tyy =422 — 468 = — 46 JK ik /63-6 COp ik

Tyz =546 — 468 = + 78 Jk #h MERRIRR
FUEE 2p, 1) B B THBE W o =0.43. 2 1By UM B

BN s —0-16. 57 LIAE s SeBR BT 1 48 MoK BN o 4

W7 0.43+0.156=0.58, HARPRBEN BT HELREHRIW

TERT L, 1 RET LRCR X BT EE Dy

%(1—0.58)=0.21

X BEBRNBAEFBRBIBTERET 1s Jul LREE.
BET 2s 70 2p Pl ER B BT H B 0 R AR LA,
Bp

2_ 0‘?’:=Pp___0-43___ —
M T o 02 2,87 (3-78)

mﬁ%wﬁﬁ@wmuﬁﬁ({ok)M%ﬁ¢

b=2008~1(M+2) 7 =20081(2.87+2) F=126°  (3-79)

Mg, CO, B FLEYNO, ERHPHEBN
O—N—O#fH134°, “HEBAEH. XM, BRHELA
ESR X al LiMiE R B BT EREFHREPH I HH R, R
e,

(8) N(8SO3)z” Hi#E:
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EXATHEED, PREFREAE T ThkEBEHIEMES
(Txx, Tyv, Taz) = (—35, —385, +T70)Jkik, &IRIFHIWEIE £
X RR B K F&. X F R BN BT 527 20 JUiE B IFE,
Txx, Tyy, T7z)=(—47.8, —47.8, +95.6)Jk#%, HI pp=0.73,

(4) CHFCONH, H f1 %

EXANHBED, RRYBFEEEMERETF E. HR%
BRY, o 2R o FIRTHK B EME N (Z fhEHE HEPHEH)

ag=—63 Txy=+32 Tyy=0 T,;=-—33

ap=+1b68 Txx=—203 Tyy=—169 T,,=+372
XBEAWREBER: (B) ax WAS R A, X7 & H ERMA
B, HONEBRK 20, PUEH RA o HEREARRBX BT EER, o |
T ENM MG EREEE. HR ar WS HEIER, XU o TR
TRAEBEHOIAER ZERRERRAVE S 21, MRAREY
pra HEFHEREASRAFRET LK. (2) FNA Txx, Try, Tas
WEXRE, BEHEBMFA(—B, —B, 2B)XR. BREATEH
#R4> BRI BT R HEENE o SR T LAY, R, WX H
SPLTEEUOR, o BIRT LR ER“PRET. BEHN T
BFEEINTxx, Tyy, Tyz)=(—1516, —1515, +3030), &

_ 4372
PF="3010

BiA 12% M TR EEESE o A& EN7E o FETF LN,

=0.12

86 cERTHERHEBSKER

R« DRTHEEGKE, BEENTLHEy BRFE R
B&, FHAEERWIEEAHER CH(COOH),, XERAF—4
a ART, REN BT o SETF BB GER 8550
2R, e 34 BE E B T 5

LRRHEWKBERAIRR, MES-7. EXKE
AEH

IAxxl =29 Jk#f
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P 3-7 CH(COOH), HHIXM a T HkE XA

IAYYI =91 ;Eﬁ
|Azz| =61 yﬁﬁ‘
HABNAFTHERHENFS, Hil

lal =%-(29+91+61) —60.3 Jk ik

MEHTERACILE, ROITUBEERANATS. BHTERB 20,

POERMANEREN a WRT R, £ ERTHAEENFERER
W, Bt a (RS R85, IR ED

a=—60.3 Jktk Adxx=—29 Ayy=-91

Azz=—61 yﬁﬁ (3_80)

XKTFASHEE, BROEBETUAF—AETRER. HsL

X—FHEELERBN, BEREENSBREATE—AFHIE

B, TEHRIMAFXATTE, AW AEREHTEER TR,

29
T Tas = gByaBa( 2227 1>, % 3cos?0—1=0ff, 0=

BA°44' B} w=DB4°44'. P IH 1K 25 ) R4 BRI A IR IR (1 3-8), K
A X iek 1 (0<<b4°44') MKk LIL(0>125°16") Tz, W BATEETHIX
B, 11 X IV (125°16'>0>54°44"T,, W Hfa B, Y H| X
B, BTRp PERBAEERERN, HMTo N N EM. X
HIY #ift, p HLEKEAERKIRA, & Trr FATE, Y
H| Zwt, pis—WAEERKR, — 84RO, Hisns
R AR /. 26 (8-80) R AF &, 183
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HI X ~ i
Y -'
- -—
” ‘\
e’ A “
‘\
..‘_\ + ‘
. ’,a
-
® - —H -
”~ N~
7 \"\
HUY ’f’ “w
I’ +
-
L4
>
-
LY
-
\\
I‘ +
~
~u i
~o ’,’
© - C—H_ -
- -~
HuZz AT H
Il P +

3-8 FEIHABED o FFHAESHE
BB ERES

BENER R (Beos?0-1) K HMBEHR. X, ¥, Z(nH 3-7)
() H¥f7C—H g (X %) (b) HEHC-H 8 22,
PE Y $) (o) HF 1T 2p, B (Z #h)

(Txx, Tyy, Tzz)=(+31.3, —‘31.3, "—07) (3"‘81)
N
ERWH LR, KRR KER—TH H o L2
#, RAME 3-9 MAFE, RNHE—T Txx (AEET 98.8.)
Tex=[y(r, 6, {22 N0, 0, prdv  (3-82)
SRS Slater B 2p, Pl Bk 6 ¥
b(r, 8, $) = (E*/32m)*pexp(—p/2)sinfcosp (3-83)

AH
K=Z7/a,, p=Kr (3-84)

Z RA R BT, ao Jy Bohr 42,
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x
q'—' -------- - B B P, ———— T—:---J ....... I' E
£, L I
i P AL
: § % B
R e [
............. +7
- =
E3-9 RXUH«FRERENAFARUAHAN X, Z
A 3-7T M T —F, BT B XM —BOR B D)
LNG s
@=rsinfdcosg
7' cos ' =R+rcosd (3-85)

2=+ R2LO2Rrcosf

A r R p I L a= 1
ple?(3p?sin® @ cos® p —p? — 4a?

_ 2 —4pacosf)sin® b cos? P
Txx= 3235] J J (p?+4a?+4pacost))>/? dp df d¢
(3-86)

RS HAT B—BX 6 B, XWAES. B0
oy, XRRBRE, ZAMBMHER, —fEe<2e, B—Fi
p>2a. Bg—HRMN e, ROoWER Lo B, BT

a—3 KR, PiBLBS 0% RRE MK AA BV 10 05 0 o . Mo

Connell %3 R—1.088 3, Z=3_18, 153
(TXX, Tyy, Tzz)=(—4.66, —38.66, +43.33);Eﬁ

SR AL A,
WommGRARRI—EEEL, W74 -1 it A

1) &8 £ERITEPBRIIMLIRES (BRE Atherton BHE 4.5 F X K—
B, EXNLIRREREN Txx, Tryy Tzz)=(~0.7, —81.8, +31.3).
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FMEHK(—30, —60, —90)Jk#k. WELRaBF. H —30IkH
Fagy R C—H g5 i, —60 Jk & & 2p. $1iE X FR 1 77 1.
—90 Jk#h E T mEET B C—H &M 2p. PiFrARWPE. B
M X A2 B AR (X, Y, 2) BIREE (2, v, 2) BHER
b Y BRI, R B E T B H R 2 () B B |

Yy WMBH _BESERS—MEHE EfTHE—4 COOH %
¥ CH,—COOH. X HEEREBRKET LA IRTF, REX
HLF R AN S A 7= A P 4R 4R, 4B ESR 3% % A BE MUK R
RABHA A2 %E, —4RT Hy, F3—ART Hs, WALER
B EEATT AT, KM D) ENMEER ‘

Ar=—-30 AR =-—-91 AP=-5b aV=—62

A= —87 AH=-92 AF=-59 a®=—63 K

COOCH

PI8-10 CH,CO0H & s b 2R [
Y03 B B 2 4 T L)
(2) E‘mﬂ{liﬁﬁﬂ@ 3_101 Zl) Z2 %%%%'4'403 le X2 %3&
f0 116 £5°, K148, CH,COOH Ha b3y 4 F 4> T (sp® 2

%), Zi, Zs R F4T, H/C\H Se f % % 120° . S2I 4% RAE B

T—/, RE/NT 5°, BRiIEY ESR 7 LUE B HERSH
B FUAE B A P HY R,

yRBHEURELEYHRAIR—CH—R X o fi 185018
BHRERMBLINZRAIIER. HIURAREX BT LB, EEHR
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BRKAEN. v #@E\ S 8 (HOOC—COH--CH--CH—COOH)

B BB ERE. ZREW, EN=4CH 5

BHEEAE AR BEAMENEMARRERE X, Y, Z, 3tHHb

WAﬁ%m%ﬁiiﬁméifﬁn EANESERF. X8R H A
. R EEE,

Axx Ayy ‘ Agz a

Hi, H, —18 —53 36 36

H, -+12 +17 +7 +12

XA BT P HOE I 2 XA SR SR . BT A2
5 F 308 i 9w HoH B H,
J"::_r!‘; ﬂﬂﬂfﬂﬁiﬁﬁﬁ*ﬁﬁ HOOC (I; COOH z Y
CH,CO0H () a, — —63 Jk N % !
. oo, x

—36 _
P1=pg= — 63 0.57

X B o1, p» MESEENR
MRGEL 34 & o B35

EENBRES. T
12 B 3-11 v EBERCREANERE

pPa="_gz=—0.19 HI R B B R A bR R
RN A—ER-AER HFZABE QO HBER—ER
p1t+patps=1, 1 pa=1—-2x%0.57= —0.14, ﬁﬁ%ﬁﬁ?“znﬁﬁ
FRIHEFENREMS., Q) HTEEE AR FEHE. BE
PR E I oo ROK. (8) Heller S5 E BFE. XF H,
M Hg, F

0.60(—30, —60, —90)=(—18, —36, —b4)
MERIES &, U Ha M MR ERZS A oo TERE, 01, o
NEESBEFTR, FEE e B Hy KiE, pa HEMB /. BE H,
FRIF AR R E IR oo TERE, p1, o BPETTHR. Heller
FHIHRY, F B ea=+0.19, M
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(Axx, Ayy, Az7)=(+0.9, —19.2 —18.4)
ERLERAFA. FB pa=—0.19, 1l

(Axx, Ayy, Azz)=(+12.7, +16.8, +5.6)
MERSEL2FA. NTHERIEH oo AN, EXBRLEEAFRA
SH: -

-7 BRFHBHUBEKE

R yHEBEAEIN - oBRANEEREBINEHELSEBRR
F, #1 HOOC—CH,—CH—COOH, CH,—CH-—-COOH %. B &
THEABBHEANH, B TFEBMRENZENRYERBER
A, RS STk g T ok B HER KB RAEEER, In

20
Tzz=gﬁg,,8,,<3°°jf 1>

3o KR, BERRAH B R B s, B 55— J7 TH B W 4% 18] R o A
MHEIERMRR, RERL CHY ®=ATF 77 PB4 R B
iE,’

= ~/3(a+b+c) l,bg-—\/z(b c) Y= \/-6-(2a —b—¢)

oo o I 200 BOXEBRHE— B, BF LR RAECE IR, BRX
Fifk B RIUR TR AT %, A C—H® @47 2. (B H ik
P&, fERRK, T C—HY B 2, (£ HMEFEA), W
A, # C—H® @ 2p, HE3% M % 0 (F 3-12), Ml

Ag=A;+ Aycos? (8-87)
B (3-87) R, RATTLURIER W M A, HEH oM, 4
Bly $8 R o- SRR BRI 29, o SRS T ITHE % 48
OH;,—GH—COOH, 7% iRaf, CH, 48 Op-C, Bifk & e 45, =
A BRTHHB A, HEY

1

<Ag> = .A.]_ + A2<0032 9> = A]_ ~4- "‘2— A2 (3—88)

FHH A ERTIM A HF, EHbHIWT 1:4:6:4: 1 LK. %
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8-12 RCHCH, it P - R T HBUA

TTK it CH, B R HE, =4 BRFAEN:, W as=as, H
Qo1 ¥ QaaF Qps, WU FR 1:1:2:2:1:1: 12 1:2:2: 1L i+ 2R (B
3-13). 300K 2% CH, ) ¥ W8 & 3k & b +67.0, +67.D,
+76.5 ki, FFFEEMY +70 Kbk, A7 EREEEX R
B, CoCo BN HKBXNFHH a RTHAKEN —26.0,
—89.4, —49.8 Jk#F, EA LMW _MER--B. WHoHETH
X x4 (C—H, gt75iE) f1 CHE @9 Z 3 (Co—Cs 87 1) K A

121° B AR S
CHyCHICO,H)
TR

300 K
ey .

%0, l I Ll o1 11

- (24

1 | By

() ®)

B 3-13 7 i5ME o~ S EFRESIH CH;—CHCOOH
. B ph g ESR (kB4 &)

(2) 300K (b) 77K
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TTK BB 2R R

AXX

AYY

Ay

ot

B1
Ba
Bs

116
77
11

118
76
16

125
(i
14

120
77
14

WRIEX=A TR EW S W IEEME, BH 4=9 JE b, d2=122 Jk#,
6=18°, 138°, 258°, 3 H. |

120+;7+14 ~70 YKk

MERER B XA FHIRRAN, B0 R R R & Ay
PAB 5t CH,—CH—COOH rft CH ¥ BHLRS P e %5 14 B

38 ocHANEHE

@4 R, BB e M B i, KRR BT AR B
ERH) 2p. (B ) BLiih. HHERRNSHREEE/EASRERE
MR, SIEBHEASRIE TS8R BN E (REVT) 20, $E
I L

EREFEAHESREBROE FRABASR, HHE
160—400 Jrih. H BEMR AL ] B AL AR M R IX A KR 4 B M8
W, HEERERERVEIGERN, BRI BT I uE -+
TR ERN s . BRI, RATTLUANRBEN BT E
MNE—ANcPESR. XA oHEFEFRES o, I C—H &, &k
ZEBRTRE, RENBTREMEX cRER. cHESHAH
HAZH s oy, PrLl o B HERAEAER R & A K E) 4 [F) 4
BREASHE. FHBTERETMNoBEN s AN EBERS
B, BRABGNEEYS. EZREHEE-C=C—H, ZFHH

H H
N H :
:: ‘C""C<H’ PREHME oo PHRM . R
dIEROEEA Y 120°, HEEMMEMER & \o_g B HIL,
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F£ HCO B it b, i F- W 4018 A ¥ 8k 384 JRak™™, Bt &
W 1s B HREEA N 0.27, BREABETFH, XEDHHER KM,
7E o Hl3Ed, EEERNTRRER KRB FEIEE]E R E
W TR,

£MFEHE PC EBASBIRNER A EENHE. B
Mg, HEPERRARBAE s Ul R, PlmErE CH,
B 3R aC=38.5 B, {H7E CFs [ iseh o =271.6 F™",
B E N OF; M EFER TR FEHSF, MEARKKAE
BAR . XS S ECR B BT A — B s H .

RINTUEE—THIRARENZEEHE. EZHEHE
i, o, H,, Hy B0 HE AR5 N 43.7 K #k, 95.2 3K &,
190 Jkih. MBI PR E HELM 384 ki MEL. BAN
BAEAA D, N2 E B H 43,7 Jkak, o LG
£k 140°—150°,

c HHEMBEAEABRH KNS M54, #wE FCO
B, R Sk B 3y 1487.5, T08.2, 662.0 JRiE,

SR INDO iy 4y FHUBE B T LUEH o 11 f 2 o 19 B 3 5
. XERANBT.

3-9 EMEmEEERL ESR %

B&itat, % ESR RERINIA BN BL- 28R, HiRriEi
B RRERA TR ENREEERRNEER
B, EREAXSEMBNERE ESREFAZAFHANE &R
ESR i — M+ 4 EBERRE. HXHEHAWHEOEE Q)
i FREHE. (2) EOBAL, BB ESR G HEA A HEN
MEKR. XF—TEERBETENEE SN ABRGHRNEET
FREE/ESFHPER.

1. RA AR A8
RAVEREA R S—5, T-0, I g HBEBIXIH (In
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RAWT XA . SRRk BafE, oL R. M7
[ 76 23 B) B A5 — 77 1, B U P 05l 9 BT A RO AT 2 B L3RR, B
WS RREY H, M H, 2R AL H, #aH— B RE
&xA ESR b4, e

H,.= hv  _ hv (g, cos®§+g? sin? §) ~V/2 (8-89)
guzB B
AP 0 RXTFRBRIRGSS H Fi A,

W T BT A B B RS LR, BATSIAL A Q. B
A B LR

o
Q=4 (3-90)

dor? RBARGRER, L2 QFENEHRWLEEMR. HF
G — PR FRE L8R TR ——XF R, BT WP 7 B BT A B
MELSME”, B FERAAA AT A E RO FTA
EKISARRMEE”, MRREEERG P, B B ol LU B
T H AEONEZ.

B HI Z B, WER E—ABEEHH HE R 20 (rsin 6) r-dd, #
SRS N

_ 2mrisinfdf _ 1 ~
dQ= Tor? —?sm@dé? (3-91)

XA S AL X PR ALTE 0 F 0 +d0 Z [ AT /iR, AT
Wit e H, fl H,+dH, Z 8. dQREL T RE H, M
H,+dH, Witk JLEK P(H)dH, )

2 P(H)dH ocgin8df (3-92)
sin &
P(H) oc-m (3-93)

B-93)AFFEN. D NaFF, BT 0<sinf<1, B AH
FE 907 4b. X SBRH, XFEREAL T BT RS 0T 1 6 AR E P T P
RIRR G REBH, WRERE H, SFSRENBE. (2 W4

R L AU PO K, SRR A B T By M H
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271 % sin 88

SRAL

(e) | i (E )
“(b)

A
e
9u
(c)
FI3-15  (2) LA RN H T SR T RO B U 4 B S,

I=0, AEPAE O wak (0) KAMBILeLEA N Lorentz B, Erh

1,2, 8, 4 WARBRBLEMKK A 1, 10, 50, 100 & A 1 | 2 R W

2, TUEH, KEAEM g\, g shsRE, () MoKy, X2
g1>g. R ESR ¥ 38 (WL AR MgO it Vy fruLa SKER i 1)
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I, E S HRAMRKME. ¥ E-8DRps, Wi

B (g% cos? O+ g% sin?6)3?
P o = (=g st
[ hv\? 1 .
_( B ) H3 (91 —gi)cos6 (3-54)

WF =0, T =g H,, i POH) ccp—= M, BRAR

ffi. HF cosd 72 0°—90° RKEIFIEHE 6 MM RTT 87 W 4. B
B | PCH) | i F Rk, 552 E 3-15(a), XEBERA
% R SR 0 S, 20 R FE B 48 B 4 ) 3-15(0) B RS, I i
WA BRI R % Lorentz B, LMk h 1, 10, 50, 100 .
WLUEHARELARE, W g9, RBARE. H3-16(C) REH—K
WAMER, SRBAHNE. EEHEFRMN. Q) 55508 ERiE

LR ]
! ‘\ gm=2.oog~(\,

4+

\ L

\ e—10G—+
"./\} ‘gr/y'ZDOﬁ'

(e

rr

(b)

E3-16 (2) BAHBAFNBKSE (0 @)EHHASER, XE
g9xx>gry>gzz (¢) MgO £H L CO; i) ESR 1% (5w —Th
HEET R MERRRONES)
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E3-15(e) Biim, Wik REXFRE, (2 WeTAESRTE g0 Mg,
L E AR R RET, T Ay SRR AR, BREE
#, EHIFRNNLSE =M R, RER R MR &2 e

3 16[49] EI"H
2-%ﬁ%m@ﬁgE%S=%%—¢I=%ﬁ%¢%%ﬂ%%
L TTY)
BLZERA T AR B R 4 R, BABRRE S—
P~ A I= > B3F EL g BT A I FIRE R

M (3-44) s 7] 5g
cos 6 — i[ 4¢9°B*(4H)*— (a—B)? ]1/= (3-95)

3B(2a+B)
J_"tqj AH:H?'_" HO: "[%[ﬁz, 1‘%’
sm@ 44°B8*4H
PAE) <y do ~ T 3B(%a+B)cos @
298 _ |
t 3B @at Byoose < LB
+38B(2a+ B)cos?*@]1/3 (3-96)

ﬁ+ﬁ%ﬁmﬁ%.ﬁ%mﬁ#ﬁﬁ,mP@mﬁ%%Em X
RoRL & th BB S AR, — A% N M =, S — AR
M= -1 & v=B/a, 11 (3-96) RATLHE

3
o (UGt oon

/A 3-17 & P(H) Xt 4H £, 3T A, P(H) @K

R RX T 0 ER T+ EURK. RRHIRE n— -2, BRESRE
AP TR, R TEAR A 5 iR i 20 B 25 1] [R] 4 0 4
MEAER, EXRIXFE, W— AR ERAE P BR,
E AR W LIS RIEIE R & MR A A R E, A E =1
bf, Bk AH =0 4t, P(H) i 4H K, &£ A =0 HFFR. &
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[e-e) oMU INHETEH gy ‘B LI LR "B
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1 1

Loy mEBHBEEYRWEENY 1 H
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™ T 7 11 rr L | ._. T 171" _—. L
gz 2ls
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BRAE =1 HHE, TREEASRETUAETE.

=15 AEBES, P(H) £0=0" tRHRE, RF
BEE O B3N B g, B 90° MEAT LRK. EPRE
HIE BN, MR R Bl & mBARAL.

[ 3-18 & FCO H By ESR "%, & 3L M BuAI#E CO 4k
FLEER 42K, BRE IR AR, HERNE B
R AR, SMUEE REBER |a+2B| =514 &M, PIRIE LN
BER [a—B| =246 &, MXBET1S o= 1940 Jo#%, B~ +250
Je#F R e= +20 J#h, B= 710 Jh#h. WEL S RTRSR
KRB B AR S, B — MR R IEFR.

A

100G

3-18 FCO g CO Hifny
4.2K ESR it

BB RSy 9123.97 Jhik, 9 RAMMBIMER. BEHEME

AR R T8 X 3 A a= 3940 Jk #f, B

+250 Jh#f, HBEEBERLE RN 708.2, 662.0, /1

1437.5 Jkfk. BT R a=936 Jk#F, B7r 228—274
Kbk, AETHFS.

TSRS BRI T B AR, BB L T4, RE g %
BHEERRERN, BSAERTS4ESR. RSB RHE
WA LLER g M1 AR B (AR KE BE. & 3-19 5H
T— 2R AL B 4 R AL, WP TAEZHA R, J0H B % BT R+
43 R ITEKT
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i | g : | i

Xx
L . I

e 8 —— —
Iyy

B 3-1000  Fy A KA MK ESR ¥ kA
A — 4 =3 MR

(a) s BFERARFEMIH azs>ary>axx
(b) X 9.<g1, @ >ay
. (¢) B EMBSH gxx<gry<yzs

3-10 xHEadE

FoHLH 2 ESR #5038 & M@ BERE ESR 5t &+ 4 ¥ BRAY
—AGE. FEATEMBENERAS, REERILIHFHE
UL E R E B,

1. BHESHNER

. MAEVEHE-F, THIMHEZIRRENKRERES™A
EOLHEE. ErBEEAKEEEWTLIERESEE f&MHHRE
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e, fln, TR BETRH X HSEE LiF, % H|| [100] /8
D121 M=%, FRVERE GRS T—— BN, g%

BFEN 9xx=2.0234, gyy=2.0227, ¢5,=2.0031, 4&%1&%%‘
WHBE. BEARAHKEBRIAL WX IR o =887 BT, a,=
B9 B, MMTTLIBIE TR Fr BT (Vx L) 5T,

Ry FWE KCl 31552, ESR s inE 3-20 iR, ))k:li/‘
BEWNUZESEEEETIHA=ZMHETREK. ¥C1—2°C1", ¥Cl—
7017, ¥01—*"C1". R&fi1miE, *°Cl 1 *Cl My XREE K 75.63%
24.47% (A% T 3:1). RHX=FE TR FRN N |

35()] — 01_%.%=%=5G.25%
85(}]—37()] = 2 i._i_-_—%=37.5%
3701_3701__%_._}:_=_1]_é_=6 2b %

H (?Elﬁ)
B 3-20 TTKiRRFM KCl | Vi AT ESR it

R 47 [100) 3518 (7€ (100) T eh) , W 4k %y 9.263
FIkik a )5 BCl—-5Cl b £ BC1—3Cl
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S F B01—5C), T 1:2:3:4:3:2:1 ¢t (Bha®). BT
y(33C1) =0.26212, y(37Cl1) =0.21818, # 3°C1—"Cl | A IH %,

BT 16 5485 80 HAIEN o Rl SO0 —0.67 . M

SR K 0 R I e o —0.83 4, MKW LA, “OL—"CL

BT 58 KK R BUR.

WAHTF o MAREREHEN, BP3233FEHXH
P8 R R 0=90° BT R wk #. KCL i gx, gv, gz K 2.0428,
2.0447, 2.0010, o, =101 B, a. =9 B, WV TF gz, gv HE
WL PR Bk S 8239.7 1 3282.0 B i, IERFAM LA L, o (H1B

A, YK e B . B RIEAMPIT 4 VRRAT, A BSR T Bl 4

HEH B H R mE,
A B ESE ESR £ R R GE5E 2 WSE 5 i R, By
i KNO,; (B 3-21)"%, YR ELF=fMahsk SHERESY

- ~

—+{20 G }=—
abc M —n

e B 4

A 3-21 yHER KNO; 835 812K ESR

s 4(a, 8, vy &) B NO: H i, &# B(a, b, ¢ R)RE NOy
- BHE, &M C@ v, o) R NOF- gHhL
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E—ARET, BRERHA N H=ZLSH. HARMEAmME
MR ELA—-PREE, NTAZITHEE R, i ER NO,
NO; J NOZ™ STk,

S e X e LR T A F AU AR b B S
RN TRERYE, FHSBEFEHEIERPRER A
B, WMIERRRERE P, NO; iy “N BEH 404> MR FMR/NE &1
Sk, &M RAEEEX, 4% 150 I8 4k, X5 H N EER3 1
NO, B % B B & 1] e 0, (B R S8 A5 IR R AT, RO B 4K
F, NO.EH SR ES T EahfkE R e, Bilk, EAER
FYEE - RIBD, BIEE -4 E, A, =176 Jokk, A4,=139J
w5, MEBTaRFT A TRER NO.. BN g KkBMREGEFEFN, FH
Irmmn=2.000, 74 BRABNE A S F L U R B BT E

REMNAERETRIEE o0° #HE L.
*k34 yERENGHZOMNEHESHN g A KR
H B & & # gk B E H BN RSk R 28 k6
A g =2.006 A, =176
g,—1.996 A4,=139
B g, =2.0031 A,=12.08
g,=2.0232 | A,=9.80
C g, =2.0015 A, =177.6
g, =2.0057 A,=89.0

e NOs o, R BT EME—ARBTHERTHER p
PUEHBHPES, XS o PEREN TTFH. AEFH
P Im A E R, HUL R EN AR SR BB, NOs &
AJEFE ST, R ATH, i B AIgE 2 NOs,

s i C 22 Ut A 284 TR B0 4% 1) [0 0 0 5 [ v o 0 400 AH L 4
H, EFRER NOI™, H FRXAE THRIEFE L, FHERMAER
TRic WEHEE HI 4, 4, 8K BESIFERBNBT
FITERI U 5 BE R 2L s pg%, B IO 7™ A R 4% 1) ) 4 B 4k 41
3.
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HEME R

W EE A TR ER, g M A RETT LI BERILA
it R T SR — e E R, I NaNO; s\ NO, B gy 2 Bp
J—]. ASEHHERTH, MR-IEBETEAN 2 EL, B
W7 e £ 18] EIE AR A 404y 3. a=1540 JRik, BlfE NO, fsE Wi {E

S =151 Jobk, (5 IR, 25 U3 09 B REREE I o= - =010,
B, B 161 5 PN A3 R 1 BEKAR, 8 2 BB B e

K pp=-=0.25, Pl 2p/2s W 2.5, MFALHAMILHE M

B AR 7E 130—140° Z JH], XRISAHIR N4 R SRR %R
Hi) 134° G, HERAK 22 M 2sHUE LNBT B IRE X
CEMAET L HANAREESFERKETR 2p SUEF.

25 2% 1) [ 1k R 4H 8 4 W BB/, sk 84 iy B H A,
—EZ/DNLEE, REARE—ERAR X PR HLES
A s Pk, HERE s TS REBRE., BARTHEES
¢ s YERESL, HBERALRO 7 A 1 R S L a2 0% R4S 1 [R] o A8
BaBE. — Y, IR .<0.06 HEATBRERBEASE
M.

HE—THRETHHEN ESREREHH NER. £3-
HH T Cl0s, SO;, POF™ B BZA NO,y, CO: H iy 2 1 3 3%,
R B, Zp R TR ET B/, /0, EBUD, IET A
ERABELASRE M=FKTFHHERENS .

3-11 B kPSR

BT I8 R R kP i 2 BRI, B RMR GL ST I R f
AN ], BE 8 3 TR AY I p R R
(1) ="

1) AEH“EA’HE vacancy, “E°38 hole FHWIRHE.
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2P0 | §°F | FL°0 | 9L0°0 | 3FE 18 G'0F— | G 0F— 9900°% | 38T0°3 | 3810°2 TOId | S0
48| % 80 | 4o 5o/ D 777 iy XX [REEZ5 776 9.9, XXp
e ¥ FHHE
& 2 Bl = (H9%) B -8 & B %6 I/}
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(2) FEBRTR I PR &AL P R RR T ERE T

(3) BHEBTHL

4 R

(5) Wit
V45 5 B R T REPERY . IR T, WL ESR 3B
R R RIS, EMASARMEER, HENTFESE
JILHE 0 R s

1. Kerlw ™A

P 5 T Al B A SR T RO, BUR R BRI 7R R R A B AR
BWHEAEN. XTREEE KNSR ALY LRk, Be
Brityh A OH BIF, RO KE KRN 41,
ANER O B FUEFET A &ES. EEFRGIRTR,
AL EE BERBRSSEP MARD BB SR,

BRBUARERTEH (&, X LgUEIR) BRT L
BRI, REERREEDEER, BRGEERS
WA, EBrE, XEWBHALUSEHYBENZ 6. ERE
By RBNHAETEA. ERES, XA P42
K—AEFEAAHHBE T, H—J7E, ERER R WSt
fabIp RO R, XERMEAHIRABTRAS. ERN=
RO LLEMER — RO E (BREERm P, B¥), B
ARG EIEHERASTFRAET AN FR. WRRNE
FEFHATFREAEBRRNBIER ESR &, RITTEE G 85
i H BERR. EFSEES, X Ry BHARBERMLFRR
Fredm®., STFXEYE, BRERTHRIUP TREASMES
P A P RR R AL, T B R AR T,

2. MAERRERER

SR BRI B e PR IR RE R Y, B B M YT F B ESR
%, BHEEASRNEGEY, REE4ENE St LHFEERNEKR
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RS T, AR E LIE B ESR,

. T fA] B A% PR B B BT, ‘B BT AR RO X Rk v RIB ™
. HFRLBREBELNILERETH, By HERTERAE

&, Flm, 7 20 K R R AR F 7T U= 4 AR FE R rp (HaSO,,

'H3PO4§ZH0104)[54], ’fﬂ%ﬁﬁ%ﬁ@ﬁﬁ*, ESR i%lﬂﬁﬁglgi H

R PAECFS™ 5 CaSOye 1 H,00 ety 51 58 -7 238 71 4% 77
B, RERMAER, RTBIARHNENH, LiOEaEE%E
BOBEUE T H R T 1420 Jhkk. SEERECME Y 1891—1460 Jhahag
R, 2 HI RS 4 SR TR IR A S 4k % o
B, SR THRBNERS SRR RR WS, it 5E
ARG EWEETFT UL RFANSERESE. T HEE Xe 3t
Pt MTEN 1s M Xe iy bs HEER S B R H ®Xe " Xe
MBI, SEABETFMERBTREMEN, SETFHET
ZMERRFHETEZNES, ZRREETRT, XHER DS
SHERABSERNEN, EELELHMETHE. B—ME
FIRTEE T, BB AEE RN, FHOPERIEN, B
WAL R A1 (£ 3-6). -

’ £36 SETEMASAELL P EEM

BA ¥ HOLRE HD

RRME | a6 | M/ | 5787 & 2
HAHEF | 1420.40578
4 (Ne) 1426.56 40,43 ESHRHE A —MRA
1413.82 l—0.46 -0.72 |
S (AT) {1416.31 { ~0.29 {
143624 +1.15 +0.74
1411.79 —0.59 —0.80
BEn ‘[ 1427.06 { 40.47 Jl +0.36
£ (Xe) | 1405.57 —1.04 oy Xe HIGMLEH
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CaF, h B HEMER TRANRGHHIT, 9 ESR kW U
FARBIIUX & L7, RO H TR S A, |

(D) EFEFESBEMHERT, ¥ CalFs M1 Ha — i,
B R TE R B T i 7 b T RS R (H ).

(2) XELERE, H RiEZ—1a87T, Mlam s
B —BIERA— AR, B3-22ZATHMER T &K
FTHERRIE, ARTREGWEE P50 REEE R Z /A5 1
KLk, XEHEABRANANSFEN F &, JEASKRTEE—

2.9 30 31 32 33 34 35 3.{7’ kG |

28 29 30 M 32 33 34 a5 3].6 3iT kG :
1.

®)
B 3-22 X 458 Caly P A BB E K780 ESR i
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E | il ] %= 5%

1698 +0.54 0.84 0.00

A (Jkik) 1228 ¥0.84 0.54 . 0.00
1228 0.00 0.00 1.00

238 F0.50 0.87 0.00

AL (k) 227 +0.87 0.50 0.00
224 ¢.00 0.00 1.00

2.0019 +0.54 0.84 0.00

g 2.0035 ¥0.84 0.54 0.00
2.0037 0.00 0.00 1.00

() HIEEBEESRAIIANRENRE, REE H B3 41, 40 2
BT o, AfkiHERt 48k

(b) ZEHH S B R A FRBAFE abe :&vbr;%q:amn % g% B R MR
£y,

(c) HARBMMKEA g KB HARLEETLIBN, 41, ATk
BBk AR 0 RBIRNEEFA—8. 2 LBXRTEH B
LT, |

TET B0 FR, EAEEHENNRSERNMEKTH — /r
BT EM, ZRPE—A BT, A FARN LB TARBKRAE, -.

@ )l/ Jl( "H i fiod]
-33.6 . ’ +33.6
_/M/ _ r H1i 1o
-37.4 -29.2 o +29.2 +374
‘—/Hﬁ Hll-‘E”]
-408 -30.7 - 3395.2- 7 +307 +408
H (&)
3 29 HRASREHAEN F R.ORSES SR
rRE(GERNAEZH RN L)

204 »



(&) XFixF NaF iy F hdy, MBRAEANNE—RERSEE TR
AHEREHEEER, BRITE—TY H | (1] F AN B EaSKRE 51,

(o) MBERAE_ZEBRBLEFBERBEEER. SRV EEHR—F 4
2o

(¢) |PE—FEBa™=105.6 &y, L _RE a"=61.6 Fif. NaFrh
# F SR IR N YER

S8 XHF MO thity F thly, *Mg(I= 5 )00H 74 % B 2 10.05%,

HABRE ¥Mg R Mg =0),

(a) SKilf: F ~36% W F ., BBEEETH MR ®Mg #,

(b) ZARREY H Fl e —*Mg #3260 5, B AL ECA SR A

AFT=3.94+0.48(3 cos? 6—1)
HiREZH H || [001] &8l (X BE A B IUF e —® Mg Hn))., RS
HARE I=0 RS EERTHF d.000 ESR %, BERMEREENN
R, :
(e) MgOF th.HHA Mg BEEEFRIBESH YR ~10%, X F
HLEHEEMRERZ TR S/ %K?

' @) Ei H | [111] BEFA Mg 0BT F e R, &
A 58 AR R b (b) H ok 10 £E,

() NEBRHABSKENERHEEE, A -TRERETRERERN
®Mg FF LR s TS

’RE e PEF P Mg R l:.fI]FPIETJ%‘#/\;% ®Mg, JLERR N
C2(0.1) (0.9)5~36%. WME B AR AR Mg %, LR

| C5(0.1)3(0.9)4~10%.

JE9 ERLF £ F] BF, ﬁ%’ﬁ:/ﬁﬁﬁ; EPE'&%JF?*H 1,35
A AL IR I AR sk B AR IR 1Y

715 0 0 224 0 0
0 3146 O 0 160 O
0 0 504 0 0 398

FRBKESE H | X, Y, Z NEiEH. Z BRERKE FT TS5 TH,
T —TFEA B L RS,

S 10 KIhS; 7 4K 9 ESR B 7R T | 3-300H, E iR iy
(100) SETEG rhIUFE A ESR i, 0 REGHM (100) RiryRM, £ 3.4 TR
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SefE KL i

%880 KI thS; T 4K o) BSR#, »=9.300 TJksh. Mrhaxil
R (100) PR HASTIAVER R, X 0° 4834 H || [100]

WHHE AN ERRE S —MRESI O RE S, 7£v=9.390 Tk # K,
0=0° BIF&LZ-R 2732 f1 4128 & iy, £ 0=45° K, © 78 2190, 3221 fn 4099
. ERBRLAROLARE. XRER bﬂ%ﬁﬁ?ﬁ%{%ﬁ B<J ﬁ)\%*ﬁ -
FE AR 0 R4 BB 3. 7EAE BBUA A BEINKL.

(@) NEKBBMENNWESRBD, EH 87 &-rpEE R 5
BIETRD. | o E

(b) g kBEERED?

GER: w YUE T BN TR g EME. 7 KI, KBr f1 Nal X A~BX
FEMEN, 3T KCl, RbBr, RbL, th## ¥47[110]75 M, A1 O R —#
(A 3-24),
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BNE FHZESHTH
& By ESR i

FEEEWES, RO EBEE, WS FHRRE-NMERR
X AR, 3F BT R AARE Bk B TR E /.
K—BRIVET RS TRRAFWARB BT HERR, IRE=
B &4 F (triplet molecule) HIFN 3 (biradical), WA E, 0 T
HRAUEET—ARETEBTH, HEXHE N MEFAER—Z
EPE R, MW ERET K. IRXWAETER —Z
B A, B4 T Pauli B30 IRE, B b 5% P47
WATHEFHARBINBEFH, XFEAEBFER=EHEE
M. EESTEFLMEN. ORTERZEMEEEHN. (D8
TR R BRELAER. 3 %%%ﬂ%lﬁ%%ﬁ@%&ﬁé% 4
%%ﬁﬁﬁﬁ&lﬂ%ﬁ%ﬁﬂ*ﬁﬁﬁﬁl (5) ﬁﬁﬁﬂ&b&%&@%ﬁ
Y. EMAE B E R E T e -
TR T A R AR - ﬁﬁ#ﬁﬁ‘(ﬁ%%é‘ﬁﬂ%h%ﬁm
MEXHMAERMBLR, BHERESS2AM FSRILBHERER B
S, REEBRBEMNSIATLURBELHELBES. ¥
PREZEARSTH ESRIERTH AMs=1 KL, BH dMs=2
BRE. BENESRBFERER /D, 85 ME.
ZEASTFRNE M £ E X B FH A5 R0 B 7R B RS i

Foh, SEASTHETHERRE, MEARBRMN. Ny
%m%%ﬁﬂ,ﬁﬁﬁmﬁﬁ mm7u@%%¢ugﬂn§m
ESR #% .

%Tﬂﬁﬁxﬁﬂ%mﬂiﬁﬁﬁ?ﬁ*/‘mﬁEﬁl%ﬁb\l&, X
BeE--ARENERN. BE 41 FRNAIWET B E K
W, ARJE BRI EALSFE TTK Sz ESR 3. ESR E¥, HIHR
L BB H AR EE, HEWnE +1(b), BTERLEF
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. €c)
@) (b)

41 — P REHLH

WA E LR T, ket 1.65 BFEsmass. XERE—4
—OH EH MR —O-. MPHE—SEW, FA —OH EEHE
E —O XMBRT W, BAMEESE 126 HHOHEL. X
B K B0 4 BB 5 A R B a@%xﬂmﬁm—ﬁmmﬁvﬁm %‘lﬂﬂ@

41 BF Eﬁiﬂ%ﬁ#&#ﬁﬁﬂiﬁa

RAVE, MBKRTARARLANET, #T AT REAR
T, HHEHA BT EAMEE, KRN E RN RFAZ,
A1, 2) =22, 1). RIS PRFRGT L, 2HMANANE
BHAT, %ﬂfﬁ% @Jﬁfﬁ%ﬁﬁ ' | |
| h@--—z? S @)
B i, MU | o
B %(ﬁ@)#ﬁ(zﬁb)éf(ﬁ@) 42

KRV, M O RETEABNR, PO UAXHBKMK. He
FRF AR KA PO M@ B WE R —RE, BB
ZRAMEE-AEER, W ‘ n
Pd=\d - (4-3)
BURK P B FU-)RFEI, WBO=2D, & MN=1, REKF
P AR B A= 1, SRR LA R T BT 4R i BOR A AR
B BRI B M AREY I MBORIE . ERIEY, W TRBMR
O R MO M R R KRR, BIANST -1, BTHAIIRREE
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A% eV 45 B BT, 45 50 R AR B MR, BT DA AT LR 47 3 5K R
e 1 3R 3 Fb iz of AR 1% B 4K

AL ba=1al(e, ¥, 2)o TR L BTHEHE FF O F A H
¥, THheErR—4HBFH(, I, m), HIEHa. 4 s £R
tha(y2) B, WX T AL2EZS RIBUIE W B T4k R, JRATRT LUH % g A
LML
| qbaqsb ! l ¢a$b , l &,qbb I l &@b , (4—4)

_ 1
| ‘F"a()bb f = ﬁ(‘f’a (1) ¢b (2) “‘ ﬁba (2) o (1) ) (4—5)

B (4-4) Rep A E R R Sy =81,+8., WAL EY, HE
EMNHFHLE S, M S WEARAMEE K, L RAH by M
| Fopo| B Sz 71 S? WL FIARMEFEH, T | oo | M1 | Pacds| HARL,
Hlm -

g’lqﬁafﬁbl = (§§+§§+2§12§2z+§i"§§+§1”§§)

1
X'Z/Tf [ (1) Po(2) —Pa(2) P (1)]

X

_ (%%._ZX%)-.%[@(nab(z) ~ba(2) s (1)]

1 ,
L BOAO -EOHM]
= [ PaPs| + | Papn| (4-6)

8 (Bur| = [Bathr| + | ber] |
B, NTHRECMNESMS, WhAXER KL, B [6dsl,
|Pacps | RGBT B, XRE

Gk

Wy = Iﬁba‘?sbl A
Wom | dus| + | Batsl} |
| ~ . (4-7)
' W_y = !&d)wl
1 .
| lwo=7?“2_‘{|¢a<-}5b| — |G$a‘ibb|}1
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BRHER, EFDORTUFRA—FR. EFENPERRRER
BR 450 A1 B B oR A SR AR |

Wy = \/-—-—[Hba(l)ll’b(z) s (2) e (1) Ja (1) a(2)
=WT(1, 2)641
[‘I’a (1) ‘I’b (2) - \ba (2) ‘!’b (1) ]

[a(1>8(2)+8(1)a(2)
N2

e 2)[ aﬁi/—f:zﬁ?a ]

=L D) D W DIED AR

1 _
1’Lp‘o = —ﬁ[d]a (1) [pb (2) +l£fa (2) 'l’b (l) ]

x[ a(l)B(Z‘z/lB (Da(2) ]'

=W,(1, 2)[ i ZB“] | )
THEBRNF A QOEABRUES B PP,

@Z (284—1'@"”') ~ M, (28+lwﬂs>

S2(25+1’!,l7‘u.) ES(S‘-l—l) (28+1wu.) }
Fign, g1 F 82 2Wo=0, 8,Wo=0, # My=0, S=0, Kotk

2- o+1gf 1gro
(2) (4-8) T 130 W, 525 W0 66 O 2 KRR, O 1 0 6 e 2
Bl EEEERERNHN, WEEREENRY. AHRIE
Hoe A~ e BRI AN RN R
RERMTBE—-TFTXOACRENER. DREFHETERELR

- \/1__

r-(4-8)

(4-9)

C RMEPENTLUSRAETRERERN N ASAEARE, B

4 (4-8) RGP RBRE 2 F WAERY, JFE B4R *
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9, Jm
y

F=h(1)+A(2) (4-10)

ECWo) = 5D (@) +a @ (1) [5(D)

+A(2) | (1) (2) +a (2) Y (1))
<aB Ba ‘ af3— ,80:>

= {2 o> +2<0n B>}
= E,+E, (4-11)
BCW) =E(W,) =E(¥Y_,) =E,+E,
31 L R B IR A O o 40 A T AN SR O B TR G R R
HRT gu="" WERERT, KX

[l 2

Wy | gaa| " Wod = e (1o () +Po D) (D) | gaa e (D6 (2)

+zzlc.,<2>ubz,<1)><"“8 Lo | e pe)

- 12_{2 oD (2) L g1al e (D (2))

2D (D) |gualPa @D (1D}
=C+J (4-12)

O =<, ¢ U (2) | g12| Pa (1) s (2) )

X H

R LB, -
_ T2 (2) | gasl e (2 (DD
BALE BB, T

CWo | g13|*Wo) = -1-<l/1a (D) (2) — e (2) ','bb (D) | 912 | Pa D) (2)

—la (2 () (L0 | L)
=0—J
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G, ‘9’12]3@?1> ="”<3w0'g12 , Wop =W, I d1a | 3% _y>
=0—-J (4-13)
PR ULHA, YA T EER, BT BT sRBiETE, Bk
WERIFNBEERIBNZ, —MERBEE Y., F—TREREE=
B I W, (Ms=1, 0, —1), BT % 18 3% i O R BR i

W (1, 2), T HEE SR 00, L0 B8, MBS

EARMERRARR

ECW,) —E(Wy)=(C+JT)—(C—JT)=2T
EEBRME, BUNSIEAIFRENEEESTHEFRERFRIESF
B8, (HEIRATEIAT A — R R A ey B ALY R 1R B LR A
i

5

H#=—2J8,+8, (4-14)

<1wo\;{5|1w0>=%.1

~ . (4-15)
W | B Wy =—5J (Ms=1, 0, —1)

ARBRIME 4-2 R RFPE. BT H RS B R
R s 7T F (4-14) RFTR I oF BAFS MO0 B 3K, BTLLBLE R
fIRRIE (4-14) SURAR e A T B B I R3S B EL 41 .

IR J BN UK A LR R R R

1) EHEJHAD. HTFZEEST, J —REBRK, B
YA S TR BN A M 14600 JE K, THZERE 4 +F
SEARGERERRY 0.1 E K, X T WE T 0k,
XEENEBMEARSATRERNAX. STESTRRAS

HEXR

=EE
FH4-2 HESH-HANGERER
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FARNE B O AR Be B AR K, T XU R A T EGE, R RRAERE DN,
THRHER, YUBHARBETFREE, BNZHEED— M
J, BT E RN ER-BRMEER. XMERRE MR
i, I BBER T RBEEKH AR, LIRS ESSTY
ESR WERFHBEER EBRHPEAR ESRE, T XL B4 S A~
BRANEAEEED, BEIRERNBERILBRS, ﬁﬁ?ﬁTﬁBEﬁ%-
R#AF 2] ESR . |

@)ﬁ&%J%ﬁ%,&@4&%wm,ﬁmd>£xrﬁ
BEA WMJI>0, EFMEZES. FUANZEXZHTHES
B —FRERS | A S F 10 B (carbene) | R 4R (nitrene)
%], XHATF J —MEBBR., B_HERE=ESLST, BEM
HARBER, BB AR R RES, 28— MR
B RN RS ERNPEEST. BEEERAE—H. B2
R AP EHFZESS T, DEHESBELES, BHT|JIR
N, SEAMBAESRMNS TN M Boltzmann 4345, H=EA
ST AR eV BRI [T /e, BN B TN T
MERES, BESBIRPEESESS T, BHHTE
ESR .

42 SFaEENER-BEEEERTEHSE

B BB i —gBS,, pa— —9BSs, IR
%ﬁ-ﬁﬁ, B e BB A EER N
' “ss 9252{81 -S;  3(8:- r)(ﬁ}' 7'>} (4—16)

r*

EREERXBRRE, v, 2)fa, (H16) XA REAMT: _
f,.=92;32 {( q'?—;3a;’_>81¥85¥+'(¢2_;53y3 )S1y82y+ ( ;30 )Su 22

(%
(3

Y ) (818 + 81820 — (222) (S1ySus-+ 1)

SsutSusa)} (4-17)
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(4 1D XA RH BT —ER
j”"—"' S]_'D"Sa (4—18)
FHrp

D—gpr (T3 (G, jma, g, ) (4-19)
BB ORRMETRBERERTY, FERRT TR
R LAE AR — R LY,

(4-18) RB—Fh T o IR, BRITLAHE B —MHEF
HIER Fu WRTF, XRE

| H#u=S-D-S (4-20)
(4-20) R S 2 HEHAF, B S=Si+8, T ‘
Dy= £ B T G, j=o, w8 (420)

FTERAIBRIEE (4-20) . |
HTFE |, |8 HEe, B S, S, 8. Eﬂﬁﬁi%ﬁ |

1/01 1/0 —2\ 1/1 O ‘_
.9==77(1 0) §".="‘2‘(¢- -o) "§'=?(o _1) (#-22)
B

§=F=f1= 11 e
A 1 0 —i 0 —4\/01
B.8,+8,8. - 5 ( )( ) ('z, 0)( 1 0)] =
| (4-23)
3 1R HASERE.
HARE ’ |
87 = (Sy+850)?= (8% + 8% +28:652.) (429

&
| BuSu—3 (ST —SL—53)

HaGep) e
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8uSy+ 8,8z = (S1o+82.) (81y+82) + (Sly+S2y) (S1s+S24)
= (8128 +81,812) + (8202 + S2051:) ,
+ (8182y +81,825) + (81,822 +S1.82) -~

=2(81,82,+82.5) - (4-26)

Eifisg S8 +8.8,=2(81,S2:+ S1.82,)
8.8: +8.8,=2(81.82:+51282.)
$5(4-25) (4-26) XA (4-17) K, AR | |
Hum L) st (BR)S (F )

lr'

__%_[ 3¢2~3<9f5+y’+z’)]ﬂ(3my)(stﬂ_}_‘svss)

—(22) (8,8.+8.8,) - (&) 8.8.+8.80} (4-27)
BT 72— (@ +y7+27) =0, KB (4-20)R. -

(4-20) B 7] LA — B 1 7 i EBH, B -
S]_'D"S]_'—TSQ'.D"Sg-':O ' (4—28)

[+

S-D-S=(S,+8,)4 D' (S:+852) -

“Sl'D"Sg-_—'f" ’ (4*29)

BAVRGE, WKE D REFEFKBROEMBREX, Y,

Z), EERMBIRRD, BN A "D, WML ITCEN Dxx, Dy,
Dzz. HMAEKR EMAIRR P

| A pee(CE (2

+{(T¥ >S’§} | (4-30)
ARERN, 14
S R, —’rf)z"-’>1
Y= 1 2,3=<L:§-Ifi> , (4-31)
PR = Y
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= —(%*‘;;4—%2 +zf’sz) (4-32)

SREXLZEEW Hﬁﬁ@%{ﬁlﬂ:
|+1=a(1)a(2)

|0>= \—/-e:<a(1) B (2) +B(1) a(2)) (4-33)

!—1> 8(1)3(2)
WA =B 4R B B iR BOv 2, 3& Bﬁﬁﬁ?i%ﬁ%

R [ S
<+1-1_---%-(;sfz”+%)—9’ o Loy T
o 0 =T+ 0 - .. |(434
(1] (@ ry 0 ——(9"+0?/) Z|

*‘JFF]JX’%@IEB@%EE‘EE)E 9”+@+£Z’ O’EE’N‘E/’I%- E A 4iE {8
H

EX—Q” Ey @ Ez — ¥ (4_35)_
*ﬁ[ﬁﬁ@ﬂi{ﬂféﬁﬁ% SRR L
\/— ~] —1>] o
e . (436
ITY>=ﬁ-ll>+|—.1>.-] ( )
ITZ> |0> o Faaod

X H e, "%ﬁﬂ?, TEE:@% IH_‘FE T R BRI
ﬁﬁ‘;EF’—",}a T, qb 2) Ep ‘

[T %) = [I ——1>—~ | +1D]= \/——(BB an)

- Tw =—2—[! —1>+| +_1>] =7——-2-—-_-(BB+aa) (4-37)

1 |
T2 = 0> =5 (aB+Ba) -
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XA RN AR EREEBETHARAR

8x|Tx>=0 Sy|Tx>=—4{Ts 8,|Tx>=i|Tr>
8x|Ty>=i|Ts> Sy |Ty>=0 81Ty = —i|Tx> (4 38)
Sx|Try=—i|Ty) By | Ty =i|Txy 8z|Tz>=0
§§1Tx>—o 83|72 =Tz Az1TX>—iTX>~
85| Tvy =T 8% |Ty>=0 8Ty = | Tw>
8Ty =Ty S3|To=|T &|T=0
FTH RS E B (4-38) XN RHE.
(*BL@4®A¥%BMu%°ETﬁﬁ% %ﬁ,
HIES
D=—- (.%”-!—@) .%"-——-——2" |
(4-39)
._____(gﬂ—@)
il _
#o=D ( —3-§’)+E(§2 &)
-D(8 - —13-S(S+1))+E(82 _&)
=D(8& - 2)+-B(S -8 | (4 40)
1 | "
.Ex=—§— ""E
Ey=%- D+E (4-41)
B,——2D

(4-40) XA TB ¥ RBIMATF, THFLREEEERBHEXTRK
M. ENERNRE, E=0

P 2
BARB, RIVEWRER B, HTE, RE4-18), (¢-
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& 4-3

20), (4-80) f1(4-40)R. ME 4-3 74, i T T ARE A EHR-
B LR, = ERRA N FHEBRER, AR BEHT,

By=Ey=D

FFUBER AR N, TE—BRERT, AHERBBR. XM
BERABRNHZ N RGN, BHERE I XM 28R
BAE. HFPEIZESSTREIRSHHNREERART
BRI ER-EBRAMEER. LESHE, N TFIE SRR T
HEHHSN, HEBRBANNFTEFREE N F-REHEEHE
. ,

4-3 =E&EHNTH ESRH

1. ZEXHTERTPHREAPE B

BEFEEBAMEGHER. dTHEREELE, BRI
HEEARPIEH BT B BER B B3 - M 5RA T SRR 38
fiE b, BAVB K g &8 B, I B 28R ) B F s e
BEAMEER, NItk R EREAR

H#=gBH-S— (X 8%+ X% +2S2) (4-42)
(4*42)EEEP%~FT%5EE&:XT%¥(S=1)ﬁ&bﬁ%%ﬂﬁ%&ﬁ, =
g o,

B OH A ER AR RN HEARRE (L m, n), WL

1T Ty |T2> HEE, (442) R EBXE SRR
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|T x> | Ty | T'e>

{Tx| & —igBHn  igBHm
H= (Ty| igBHn @ —igBHL | (4-43)
Tyl | —igBHmM  igBHI 4

(4-43) Ry I, m, %Hﬁ%"ﬁ%‘é%@ﬁ R RATE B IL
s ERIE L.
g R Z | d, m, n)=(, 0, 1), X AR
i) )
Ez-ﬂg .
1 - 2 1/2
=-——(g?+@)+{[%(.%"—@)] @B 4 4
B = (Z+%)— {[%—(%—@)]2+(51ﬁﬂ)2}1/a
HAHN A1 e BN
|T7>=10>= \/—(Ba+a[3)
1 -\
|+>——\—/—7—{|:1+( 5 )] |\ T >
i1 (33”8@) ot (448)

|_>=%{¢[1“(y§g)]1’2&’*x>
(

+1

—0, lﬂﬂ:[’,

| +>—| 1D (4-46)
XBBES SN, BFEREANBANEER. AERMNE T
“OMg=1BRE" | —>—|0> M [0O—|+>

EE. X HRKH,

EO_.E_:Q(’.__]“_(Q"+@)+71_ 8:1@1_{__1_3
2 2 2 2
1 1 3% 1 (4-47)
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PR W ESR W0k, MR » B, PTLEE (44D R
B 834 SRR

H(E,—E_) '=_1_{[]W__i 52"]2 B [%(,Q”— ) ]‘2}1_,3

9B
1,, 271/2
H(E,—Eo) = B{[Iw+ z] -[5e-o]}
B, ¥, FRD, ERERE-B)RA B L, (4-48) RIE T
B %
F41 ZEAHTFORE. HEKT AM,—1 TR IR
1 Hix

E*=%(@/+.‘I) + {(Q/;g)n + (gBH)? }”’E0=3"

9=l () e+ (25 0|
oo Gl (25D o+ [+ (25 2)] " 20

(4—48)

[0>=|Tx>
ﬁﬁﬁ%-ﬂ%{(hviﬁg‘_ 2_(453’)2}1/2

2 H|Y
By = ~—(2’+.‘2"):i:{( 5 ) +(BH)2}1/2E0=W
|+>==__.._{[1+( llngz>+1.[: (ﬂ,g&y.)]mwx)}
=== (% f)]ml'rzn[1+(-”“'g9")]”“1r,>}
|0>= ]T,) | |

— 211/2

#&ﬁi‘im%—--ﬁ{(ﬁyiT) _(2’2 ) }

@) H|Z ' _

B, — l(ﬁr+€!’f):l: {(Qr;@)’ +(gBH)‘2}1/2 Fo—2r
= Bl (52 00+ o (52

==t - () o+ 14+ (55 )] im0}

[0>=|Tg)
SRR = {(hv:l: ) -(X ;@’)‘f}”’
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H (Ey— )——{[hv+D]"’—Ez}1"2
} (4-49)

H (E,—Ey) = —g%{ [hy — D] — E2}%/

HET R, MEZHSWEHALTER, HEKWMBESRK
[, 7E(4-49)RNBH=ZAKRMY g, D, B. HLF E+0, 24
REMEHERAN KX HBEL2THEX=12H.
R H Z g, ST HIX R H|Y ERFEF
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B, ERTHBEEIRD, 3B D ERBTFRERE KA,
F Li*, Na*, K*, X D {H{K KN 333, 274, 204 JKik. '

» 246 »



6. S§>1 # 4k %

BRESELSBRE TS, S>L A EEHRELHN, BEFHIE
HERR, XERDLEK. BPhRE—NS=2/F, BRI HIBEK
W47 ESR 8 D=0.071 FE k! E=0.019 & ¥
H D {1 CeHy—C—CeHs (D=0.4085 Jix ) ME &,

©+Q
o
5l &8 %0 3] &R

i1 Bur(4-8=R.

_ 1 . —
ﬁ lwo—\/.—a—{id)a$bl |$a¢b\}'

= LB (D ED —DFWD — 5 DA +FDABD}

=—;— {tfa (i) I (a1 B(2) — Yra (Dl (1) B(Da(2)

~ P, (D@ BD)a(2) +1, (D) Y (Ha(LBE@)}
-~ 7%{%(1) () + a2 (D)}
1 _
X ﬁ{a (DB —BDal}
RETERERT.
812 BKiE@E15)R,

B O A0 =(W1, 2 (L)) 27815
< Ws(1, 2 (“B — B )>

A/ 2
——2 <“{i e (885781

- (-3-3)- 3

o 247 »



FEEH# ERTF.
B3 IHE (4-38)F(4-35) R,
B REMDBRMER
515, m)=m|j, m)

h Tili, my=AGFm) (Gtm+1) |5, m+1)
FrRIRI(4-33) R 1), 10D, | ~1)AEES, Sa Sy, S. WHEKERESN

} 0 —i 0

$ =_1|; 0 —i

> v ﬁ »
L

FIFEREREANIEN M 82, 82, 2 pErMES N

"1 0 1 1 0 -1
0 2 0] 33:% 0 2 0] sz
10 1 ~1 0 1

EEAREE (4-32) R, #,, ERER N

1
2
Sz 5

-—-%-(2"4-_@/)-—.‘2’ 0 %—(@f—f)
X, = 0 —(T+¥) S0
1 1
| g (e-) 0 5@+~

FIH r+2+2=0, NABTARN

1 1
0 z—E 0 =0

lo-ny o -log
BRAR |

E=2

E-——l(er & 2’)——1

Eml(W x f}—l'

=3 —Z— —§ﬁ%ﬂn=g

+ 248+



LR AL R 3K

{cl(—%z‘-—-E)+c.-;—(ry'-—fr)-—=0 &)
ci+ci=1 &)
1
e -2—(6’/—3’)
cs 1 ‘
8 -§z+E
" E=%, NI
1
o1 _ %(@’-—3’) _ —2—(@f--$') ~
c 1 1
P52+ (@)
W e1=—c3, RA@N, B
oy L 1
V3 TV
_1
REAR A EATF.
% 4 IEiE(4-38)5K.
B SxlTr)=5; [ \/?caaws)] @1z+ 8 -(aa+68) |
\/* 2
=Tz—-—(aB+Ba)=i|Tz)
FREAREEARTF

S%- \Tx>=sy{sr|Tx>}=3r{‘"':|Tz>}= —i(SYITz»
=—iG@|Tx))=|Tx)
FEARKEERTF.
@6 T (4-43) (4451 (4-45) K, ,
@ #|Tx)={9BH ISz +mSy+nSs) — (F8%+ @S+ 2820} Ty)
=gBH (—im|Tz) +in|Ty)) — (@+2) | Tx)
E it (Tx|#|Tx)=—(@+2Z)=2
(Ty|#|Tx)=igBHn
(Ty| #|Ty) = —igBHm

* 240 .



BEED (4-43) 5%,
r—E —igBH
igBH  @—E|
B2~ (+@)E+[29— (gBH)?1 =0

b B £[(252) + oam]”

0

HHD (4-44) 5%
' ¢1(#'— E) +05(—igBH) =0

C1 — ?:gBH
Ca ¥—K
s r-9_3 _dg
2 =13 cos20, gBH= 5 sin 20

WY BB~ (#+9) +5 1

.0
er 3—2-811129

_ __12sinfcosf]  —7cosh
Cq ) 6  —2sin’d  snd
—2—c0529 5
R cles+cloa=1, JIjf8
ca=15In @
ci=cosO(XBME T ¢ BAEFRREN)
# | +)=cosB|Ts)+i8inf|Ty)
75hpa) cos 20 = I;@f
cn_ [fl—cos28 1 F—
i smé’—\/ 5 _ﬁ\/l_( 5 )

cos 9=\/T;02F2?=\/1§\/1+( ygdy)
BEED (4-45) =%,

6 IF (4-50) 5%,
B LH|Z, %

s 250 »



¢

(+ 18,1 =Y = ((cosO| Ty +3isin 0] Ty)) | 851 Gsin 8| Tx) +cos 8| TH)))
= ((eosB|T gy +isinB|Ty)) |isin 0G| Ty)) +cosO(—11Tx)D)
=—{(cos 8| Te)+isinO|Ty)) | (8inO| T'y) +icos [ Tg)))
= —i(cos?f —gin?0) = —icos 20

14 {(—HS’Z[~—)J"'—_—cos22t9=(fa@)

[iD]

(+1{8x] =)={(cosB|Tx) +isinO|Ty)) | Sx| (Esin 8| Tx) +cos8|Ty)))
={(cos 0| Tz)+isin@ ! Ty)) |cosfE|T:)))=0
B7 BERFE=ZEHKHST9=2.0030, FNH| ZZEHPRHEDME, #*
M HEHIX R H| Y 895,

R YMHI|ZH,
Hl=;%[(hv+D)Q-Eﬂ]lf2
— 1 —_ 2____ 2 ,1'2 L3
Hy=— s (o= D)1~ B7)" 5 T
> S\!‘"{” Y
- p_ (@B3HI—HD v
4hy
—21
B— 2'005_09222' i'?l‘*ofllso —0.93524 x 10-4 E4-1 /515
_9.272x10° _ -
b= 5 gorencior O S092B3EN
. = ~4y2 4 2 3 21 B
" G 93024)4140‘X)0-[3(0§§88§ @230)%] 4 10034 sk 1
AR E, 018

E=—0.0137 JE3}1
TR AM =2 BRIER

Hm_l___{ ()2 —4ER V2= {(0.309283)7—4(0.0137)3)}1/2
298

2%x0.93524 x 104

~1647.1 &%

FIESCH 1647 BRTER .

" gz__’g_ D= —0.06686 %1

.ﬂr=% D—E=0.04713 k"

251



1

@= D+E=0.01973 k1

3
M H|Y &
el (552}
Hi—ﬁ ho £ 2 Y 2
~ om0 {(0-80928-£0.02959)? - (0.0570)7)
3572 B HT
’"{ 2929 75

MR L&, RERR HI X, 31815 4036 fi 2509 & 8RS0 =
ERFE. .

I8 BMEIBVLIHE DM E A EE, B e re. F
ABRRFH T ESBRELMBENTUMETUE AN FE, FRE
Z.

B LIZEAM, BRSBHE DM EWFERERN. EF D e
TS, NEEERERRAREE. WEFR, ME D HES, WESEHH
| £1) B |0) AW L. M ERBETRRE |0 o] +1) 57 1% 5,
|~De0) MRS, BTESRANBTABSEREES -1, &
| =10 [0) BREME. B £ RB. HEEREAE, [0), |+1) ALTHE
S WHEEME, BEED>0, £/ /z SHEBEMEES RS, K
Z, % D<O MINE (o) AT, 1/ £ o BEIE BB S TR

(o) DIE a
E

*» 252 0



SRNRLERE, 7 1.6K, £/ fa=0.7 Tk 4K, £/ fp=0.8 Hif
B D WS REN.

JIE1 ENE 105w 1, 3, S-SR | D] A,
FSIE? HNE 412 KE LSRR | D A B A

B3 BXEE D=0.097 BEX1(hv=0.3131 EX™D), FHMG-55M
(4-56) R i35 Hpo 1 Ho, H¥5HHHLERAE 4-18 FE— Hosk.

M4 SR 4L4MELS,

SE5 WIEE 4-18,

SIE6 X 4§58 MgO SAF=2Ef Wt =1 (kRN HH 5
HE— AN, RARGEREFERFAA R LR R TN R
O*~[10%, BUFE B b 07007, LA T — MR FREE TR 0 bint
—AEZR). RERHP 4 (001) % Z, IR F H || Z fR A v kT
MFERR. 7Ev=9.4174 T#k, MEUTRXFABTHLRES, RTH
Pe 41339 13.3445 F1 15.2680 Jk##.

(@) HEEHHILRE, HHALTHHNEYD.

(b) kit g fHCEBRR 94 f8).

(©) MREHH | 1) HE 10) HTH, BN R 2T

@ &3 BSR &R 2L (%) Beos?—1). et i (r9)

GEZ BRI B TR AR, B REXERAERED , r LR X F 2 S
8 1R TH B R,

" o253 .



 HBHEE SESEEFE ESR @

HE SR AT RHEZAYH ESR & ESR B K — K8,
HRLEENIR. BEANBETERSHY MR, NRMY
Bie. 5 THEEL BE% WEREE, £XEH, RIAEX
EERANIA, BRAREHMIR. ERArBXTHASE
E._-%%m’r—»ssl‘

BMNAE, SESRMMR. HERLLRE T 57 34,
4d, 5d, 4f, i 6f FE)R h B R B BT, BT AL Bow 1) ESR %,
BEMIW ESR BEEA TR OLKE-RRE, @&ES
BB (BRARRABE)AEENNEE. G ENEER, &
RS RE RBIB TS MHR, BEREZ N TR, IRE
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1) K. W.H. Stevens., Proc. Phys. Soc., A 65, 209 (1952),

e 265 »



T, M\ .| T, M,> 8855 R .
8 tm, (6-9) o AU EF 10 o] B ¥ )

Be (m‘*-!—y‘*—l—z* —%¢4)
w—)BG{f§,+f‘;+f§—%—J(J+1) [3J(J+1)—~1]} (5-10)
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G-1D)MG-18)XERFTHIFGHEE. NTHAHwETF, (6-17)
1(6-18) AR B

P =—B£[35f,:—30L(L+1)f;ﬁ+25L§«-6L(L+1)
+3I3(L+1)%] +Be '80 (L4 +12) (5-19)
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76 5-2 e CEH, X TFHEIEMEIRE, G L6 ~0, Bt

WP =<G, Ms|g.BHS.|G, M>=g.SHMs (5-34)

T i T GE I, R A E

-~ <@, M H+A§ .i,+ . H.§ M2
(‘%)MS,ML‘":“‘ERI [< s (B Wg‘)”—Wg”B |n, M|

(6-3b)
R SRAE LI R A S B L AR, R,
i F <@[n>=0, N |
(G, Ms|g8H-8|n, My =g8HMidy, <G |n)=0
B it
(9P s, = — 3V [ Ms| (BH+2.8) | M5-<G | L|nd]

% [<n| LG+ (My| BH+AS | Ms>] (WP — W)

(5-36)
MEELHE A

Age Aoy Az o

A{Aw Ay Ay,}-ug <G‘g,|gg>f’;}£,‘a> (5-37)
Are Ays Ao

X B A 1 BE PR AN TSR R, BB A R4

Fok . HHE i oEHI

Ay=— 2; <G I#ﬁﬁ>j’%lf-§§ 1G> (5-38)

(5-38)1 4, § THALR @, v, 2 FHI— 4. K GEI3DRANRA

1) KE |G, Ms), AGSHRRE LM S, BEit
(LMy, SMs|L,| LMz, SMs), <LMz, SMg|L,| LMz, SMg)
(LM SM| 8| LM1SMs) , (LM 1SMg|8y| LM 1SM s)
Ve S
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(5-36) 3%, EII 7% o
() ;= Mg | BPH- A-H+2)\8H - A-S+)2S-A-S| Mp>

(6-39)

(5-39) 3%, s 285 - 5 1,3 B A UB B 6 S BB 7. 5 L S 0 6

B, T CRESRX—. TERTP S NS SmR A

& BIREAE, N g8H-8 & 37E— RS BIFTE 5w %

W EAE Hs. Bl

Hy=BH- (gl +22.4) -8 +128.4.8

~pH-.g-8+8.D-8 (5—40)

K
g=gld+2°A (6-41)
D=4 (b-42)

Mkl XBESEARRERSHSNARER. EF
~EREATWERE. DREARRAEEADE, RN SRS
FEE R, FET 2.002319, g ZPTLIRAIK L, 33 g0 A W
BEoR ARRIER. BN ASPARRASNIEAD .
M(B-41)RAT 1, RERMERE ARTEE 9. HHEE—K
EVESTY

WE PABTAENS H, B 5-2 %0, SRHRIEESE
11, 0>, XHF MM ks, W DI EE A E A |1, 1, |1, —1.
HPXEAREN LHET 1, FUTHER 0, |1, | -1

HT T8 Z — R h, BHARET Z %X A
Y RSHE. EXA BHRES,

O Lo 1> L, |05 +<0] L,] =1>{—1| L, 0>
Azz’:—'{ 3 }20

Apg= _{<Olfr¢|1><1|f},|0>+<0|f.,| _1><_1|ﬁx|0>}

rml RENCIES AL SR LAZD<1HL|®}

) 0
1
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R, 7T 19 Ayy=—%

& i
G1=9zz=_(+ ZA-AZZ =0

g.=gxx= gyy—-ge+2kAxx—ge—%?~L' (5-44)
P BB TN HH M —4 SRR MgO ikt iy Vy 5
BhO (B FEMENO BT). MED Mg, ~2.00327, 7
BV go. 9,—2.03859, HEHMTHELESXMWAREAN, &
91>9,.
EERMINBT —ME o RkBHHEIE, SFTFREIH
AL F T, XA FERBIFEN, HE FRERBTURS
—Fh B S IR E BB R B M S . ORI B X B N
WE AR R, U H B AR ES BRI RS
BETE T LB B E A — 0, fE Bk Bt 5 by 5 fE.
BT M- Bl 8 A B B, AR S BRI BB R

G, 5 MERS—HE. FiRlE ]+, HRERE

w8,
'al-8la, L
I+>=]G, l)—g'%‘@M%o_ﬂ; 2>In, M)
e s
L Sl e, — 1) b (5-45)

wo_wo |™
1
-3)

iz -1 <n| L, |G
, <n
_>=|G >+ 2 WO n,
, $n] LG
Ly D

1) IERMI0Lt, B A0 Canrington fil McLachlan R XA 7 39, 7 ot 35,
BIKEERRRT S BRI, ﬂ%ﬁﬁﬁ%ﬁﬁiﬂﬂ AT EURE A,
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BR, B+, | DOFREEEEHES. WATRE. M,
BAVE X — R MRk @ e S, i S, AT B ¥ IE 7 42

[+, | =, 3 BEHMUMEE B IS S )| 1), [ -3 Hafe
—#, I

o S D
l>=-Li->  sf-Ly-_1l 1y
Qle>=11-  sli-1-2 .
AT NS A SR Ay
sio-3io sfH-53)

T B a1l
PR S B MR S, B BN
HP=BH-g-8=BH (g..8.+guSy+9..8:) (6-47)
B |+, | —> WEMERESE

| +> | —>
(| %ﬁﬂgu '%’ BH (ger —tgey)
. . (5-48)
(1| 5 BHgeti9w) —5 BHYe )
B, BEMEWRLE [+, |—>BEPHEERLN
<+lLﬂ+g¢S¢l+> <+|Lz+geS¢|_>:l
H 549
B [ <—' le+gaSzl +> <""' le+geSz| —> ( )

Eit
':gzz=2<+ ILz+geSs| +>

Gez= <+ ]Lz_*"geszl _>+<_ |Ls+gasz| +> } (5_50)
9W='E’{<+ |Lz+geSs| ""'>'_‘<_ |L¢+geszl +>}
¥ (6-80) X RIT B A —KTT W, Bp g
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J LZ 2
Q=2 = o — 2A 2 <G| ]/VI(??E%}LO) ‘ & zge+2A‘A” <5_51)
n n G

X (041K, FRBEAE

1 <G Ln ;G
gu=gaSy—20. 3y ELIR A LD (552)

R B TH R RS

(B40) R =1 S-D-S R S=>1 Mk RHA TR, XA
TR TSRS T Fu=8-D-S 524 MF. HHFuR i
T [ FE R BB R - AR AR R R, X R R ER AR
SEFRRRIN, SEHERR. SRTW -7 AR B SR
S24 4y FF.

8.D-8 mit A B RS —BR

§'D'§=sz§i+DYY§§+Dzz§f

=D[8 -1 8(5+1) |+ ES-8D

+—]3;(Dxx+DYY+DZZ)S(S+1) (5-53)

K
D=Dy,~ DXX';_DYY

_ Dxx —Dyy
B 2

(5-53) SRR — 3 = (Dax+ Dyv+ Do) S(S+1) £ A
YU, BRI AT — AR, RN T ey
EEREEEEY, BER Drxx+Dyy+Dap=T,.(D0), W3 8 3 fg-
BRI, AEHE.

(5-40) RPF R H HEA LR 5t 00, W RN
e 0, 5 A R A LA PR TR (T, B

#y—pH-g-8+8-D-8+8.4.-T—¢pH-T (5-55)

(5-BB)R ) A B M FUB T S—1 M4RR. F S>1 1

R, WOUBE RS, P T 37 BT, S——, B LS-H
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0, WOREREER, wEm S m. T\ I o R R
W TR F— st

wg| H.8i+ H,85+ H.8— %Hﬁ 352-1) |

+U [ 183+ 1,85+ L83~ %—f-§(382—1) | @58
S S>2, B aE St W, XERARSRT.

5-7 AEHEFMHESN D SR FEET

A B TR S BB R A YA Bl I R R
Bi. 5-9 YEHLE IR L.

% 55 P15 TEAREEM LN —LBT. FhEH
e ARG B e IR U AR TE IR B /NI K B B T A A R,
B-7 %A T 3d° BT ROW H AR BN, 24 SRk BE

/NBY, ¢ Elund 300, BLATR K B S B AMRAE(S = 2 )R
R BB RN, T0 2 5 P 4 SR, T L ARARAE Ty OB
i, [ ¢ T Pauli JELAN Hund L0, SRAES T 4.

-
-

e
- .
S

(1) 1% 8 5e
5 1

2
B5-7 AREEMEAEAMERT 3@ BT CRAES

ERAGERS, M ERNNEREMEARBTE 1
RN BE RN W BE SRR /DAy — LR, T AR
R, GER BB R F i, T EH M SR8 RN AR LR
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#5655 AFPREETHESNET

T B/ T SIFBHITIRER i 5
5-7a DEE-+
3d? PO ER R AR | 3t (VTR AR - P 75 )
BAT(E A ME)| /NEARR AU | 3d7(K B i) U\TE 4R +19 75 R
3a® NER R AR | 3d (/iR R+ T )
5-Tb FAEET
3a8 J\HER 3aB(/\ i {4 K1)
3d? 0 i A 2 3a? (PH] i {4 2)
38 NEGR A | 3V EGER +HHTR)
3a? WA R+ SR | 3R (M T AR+ PR 5 EY)
343 JNEER BB (/\EAER)
3™ (& H E) sicige i 3d7 (7 B ) (MR EH 2D
3a? JNER R+ | 8@ (\EFE+EHGR)
5-8 S &8F
3a° JNHE B 8 (J\ T4 RY)

. REVEEERWSD, B BB TFROBRES HEZBRI M.
EESE |, 76 R E AR AT R SRS, FieE
it &t g B 5428 D, E e h—E 5t X FR&d 1H
W (¢, &, d°, d7), B BAGIHIR, H g kSN RS
HEASRBE, LB EHEREE, EReFE—IFNE
& EB8MEMRT & BHTHIHA.

PRI ES AN SRR AMERERE, 5
DB R RATKAE R E R R RS — R, 785 E b R AL R R
BATHMIEB-8(0)]. NBTR, WREELWESE E, BE
BAASIRE T, 1 °F Mt R ERRERS. AKRRH, T
FIOE B, S T SR G RAT °F g A8, wRELM
RN EHER, HMEBREHER, £PNHFCESEES, £R
ek R AR REA.

HFNFRE -G TNET-RRERAE — TS % i i

B. BMACHL-HH R R W RRKGSRE D15 8
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5-8
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811030 k™

¥,
1
sof T
! d
50 I (
f # ALO,
40} I sk O Cu’t
1
o | 4 35,000
N ] : o
T *
[
25,000
i | 1]
or ' ¢ = 15,00
"‘g | | 000
10+ l {
> | | %,
o N N P
1 2 3 -
| [ pove  OLETE
ZE MgO :PBF:] r’qi‘l-l- E AlO, Etllﬁg Cu’t

£ ALO, shif) Ni** (44 }HH)
M 5-9 fE/\ TR 30 B TR M- A
IR AlOs th Co® RO

A BE:—T, XE—RERTUBHTHAN I BT, -4
MSEE]. B 5-9 & AlOs H Cu® B-F L, HEMEXTE T
W B ARIE R e (L B, ST € s D/ B {H, 367 HERBER B/
Wl H, I Cu®t | 3T <24, 1 *T'1<—24,,

1. DXHETF

(1) 3d*(PuTE HF -+ DUy ) 5% 3d (o7 5 H A +- U A AY)
8d' BFANWE &G, BRERAER E, &, WFEmt 7
T, EANBEREERESEBER(E4). T >0, BKR

BRIOR de, K2, HTF 0<0, BIBRER (1D +(—2))

B dosys, BAVEE a>0 HHE, & RIATRGEH = 30
Goz=g1=ge+ 2 Az =g, (5-57)

R Az =0, HIH |n)+|0) Bf, O] Ly|m)=0, X HIl X
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9xx=g, =g+ 2 Axx

= 9= 214<0| Lo 15<1 [ £ ]0>+ 0| B, | ~15<—1| L[ 03}
—g— O (5.58)
~A 3 (WITEARTE + U7 20) LR 3B 7% 42 CauPOLCL . g o
i) OrOT BT, XEH KRR O BF R 1 3 g, —1.9936,
9. —1.9498, WILEHEMERT a>0 WL, RN TE
da 1,

F a: <0, g HF R

gi=g __8A
I Ye A
5-b9%
o (5-59)
gi—_ge A

CaWO, thify WOI™ B E A E % WmAHT, HER A
S, WM V& % WO iy W RS, VA By 2B 3d (PO i p % 4
PR BEF. BREZNN g ML MR, HEN 2.0245 f
LR RRFAYY, XA EEET. BRI RN 5K
TR, T W—O @8 F R AHS MM, By V& 4
BWEERN V—0 @i BAENEE. ENBNEES &
WA, (DSROIENBLSBRIB BB g 5T R, A8
LR BRIEN o ERE, XEREMBNR, XE ¢>g.
(2 BEABEERLBL. P A, —0.00179 & %k,
A, =0.00190 EX"?, Ti@% V* WEMSAEE A% % % 0.0070
—0.0100 B2, XULHRIEN T V—O A RK LM%, BH
REE AR R RE RS,

e CaWO, 1, V4 AT BAR Ca?t, B V4 J§EE A EE
F, BR—AHEKE, B—ESOENEE. R RLL
Bt (YT PR A8 + DU BB, (X RE T BN FRE B
b FEES RS IR, g RBERA S, 3t B 4=0.0087
B KL,
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(2) 3d"(M&E i) O\TE & Z + P EY); 34 (VN R3S + P
)
X F 3dT (IR B E) Ml 3d° B ZERA M HEM N\ E KA,

g {H4L 2
Gzz==Ge
_ OA } (56—-60)
91=Ge— A"

HETENRTRREH, A <0, HRY a,>00, 9,>9,.

F 3R BRE) O\EAE + @B EWA L. F—4
BT RS, BRRRA BT EEE ds Bl b, XA REIEH
BHTXMEHBEEYNSTVE. FLUICHmERERd, 2 8
i ETAEABAERSTF. ESRAFEILE & N £ i
BHAR. B g =2.016~g, g, =2.268 FEIBHF 4,

B, AT R 7E O RE R NayFe (CN);NO - 2H,O H1
Fe(CN);NOH?", 5 g,=2.0069=¢,, g¢g,=2.0374 f1H# i —
#, EJHS]‘R%’EE‘J%EEH BT HRTE da BLE .

be— 00 G~

H—r

P 5-10 77 K i@ FhY HNOs il p Ag2+ (HFHRE)
B FRZRB 8 @=9.35 TIih)
£ HNO, 3¢ HoSO, B I Ag™ TR 3C BT, BHEE
R EH ESR R—4& 9—2.183 gk, £ TTK WRH ESR mA
51099 H g {EK ¢,=2.265, ¢,=2.065., | HEERH N
B WTAg A1 %Ag Slkl, ENMBERK/FEE MR EE (61.35% MW

48.66%), BiRiE R g (—0.10825 f1 —0.12445), FH HE R
1

2.
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HTER g1>9, BZERT a:<<0, IREIR BRI B N ALFE
Aoy F1i8 E, XK g HV S H (5-59) Rt H.

BB, MRRAIRE B HE T A EO=—840/EXK™),
FLZWE g,, g HARNG-IDK, RAUHB AME., BiE g B3
A=D53,500 Ex, RIE g, 155 A=48, 760 EK™, HR KOG %
IEBH, A B2 26,560 X AR E. XARERARA:
DELSYH, \TREENMIZ, HEEBETFH MV EESIERK.
) REBBRBTH do_yp FE P ENMN —PNIEE X HRBATBERA
R, SR BT AW R ETFEMN.

3d* (J\TH M + P95 ) B8 F B BB AR 4 4 24 F 3 (1Y T 44
)+ PO 77 3 BT A .

2. F & B F

(1) 3d*(\HE AR

3d* BB T °F AR A L EHEM T, ENAEK R
Fth, EABBRFHASERRESN—AEM IS, EXFRPR
IEREAS B 340, (B 5-6) . T HIH A 4E 5 W (B-31) K.

e RN, RATZHEE B IE- DU A1 T X B T BB
. Ek, ¥ HI Z 5,

H=Hy=BH(L.+g8.)

MPEARPEER NN, Bk L wRmER. ESHEH W
HEER A

-—\}—_2-02, My —1—2, Ms))
WEXT OF A, S=1, # Me—=+1, 0, FLICEREHHEER W
W:!:1= izﬁﬂs (5—61)
We=0 .

B, FERGE BT gr—2, BT gax=gvr =2, WIS
NP 8T 24 A
- HLE A AT Paw T DL R A 38 A0 ) 2 0 K,
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3 y
-1

H —

B 5-11 34% | F/\EEHMIMEZ PREERT R
(Bl O B AT A T I T A3 Ry 42 B )
BT S=1, AEAERT N\EESHRY RS, HRERFEHRTRE
AR BAITELE A KBERER-ERESWER. BTHRE
JNEER, HRER 4 87T, X dz ERRAEERA
Ty b iy {200, BP

|ty =112+ =2)

I
1 1 |
(5@l -2 LD+ -]
ZZ= A = __E
(5-62)
W, A Tay 7501 Asy 25080 R0 B 0 R
gzz=ge+27\‘Azz=ga_ EZ\‘ = g xmm (5—63)

HTXERE— MY AR RIERESE, Bt BE S, WL
EZRNK K FF 34 BFH ESR . M oENEEREZN
T R R AT S & 1 R E P B M 5
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f=gllB'HzSz+g.|_B(Hzi§m+HyL y) —{—D(ﬁ‘% —_— %)

+E(S2-82+4,8,T,+4,8,1,+5,1,) (5-64)

Ni?* B 3O\ B AR B F R R EE N H T, FIH (5-63)
R, BRATATLAMGHE RS s g 18, Hlm Ni(NHa)3" 3 1
10, 700 JE K~ B BB T *Tae4, BoiE, - H R N2+ 5
BTH A (A= —325 [EXY, W g BhE( 2.245, LBE
RN 2.162°0, —F eI RMTEARLLNERTI RN, B
—J5H, BRIBWTM gTRERNA SRS SME., HERN
A= —211 JE R 752 B\ EIRE o g (1 Bl & 2.10~2.83,
Cu* B 7t 5 5 ol P 45 .

Ni** iy ESR SRR A% By, Blinze MgO h, HEBHET
ML FE K 0.5 molly, T Ni** R RHA 40 &, MTF N BA
BEABT. FHHAT Kramer FHAR. HANREKIT
PLE (0> 2581 |+1), [—1L SN AREERSBENRE, B
BAMERDUETHR, BEHEIAKE—-SEaIER (A
5-12). TEBBIMBEINET, W UBHREHNE FRE, EHAE
St N

SINi () R FEBE B 1.25 %, B LB 3] Ni2* jARI 45
H, 7EFR NG ERIORE S R AT LUE B NG i IO R AR AR AR, AR
24118 4% %k 0.00083 Ji k1 077,

(2) 3d*(PTEi#ARY)

ENEKGNERT, 34 BFH 2F 50 -LEMHESIES
N ARENBRRERNLEREAES. Wik, XMMMREHEM 368
BTENGEGDREE. ANk, 9 28RN, I3F
Hin%F

8\
A = 0 #eimn

BT 8 (MEAR) BFMESRIERTS, FAEHR
EWREEMEAS. HERERITNE MK EEZSZEBTEICHY
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206

m5-12 115K M52 89 MgO th Ni2* B F-#9 ESR(»=9.155 T Jk#k)
B |~Do|0) 1 [OQo|+D KENES. HEOD.LER
| —1>e| +1), B TERIT.

ESR i
5-13 R7EME #k ZnS b, Ti** ) KSR 9%, @mT
B/ANT RITEW, A>0, 5K g<g., KIMEDY ¢=1.9280, FHHTXE

A BRMREBHES=1)
A=gBH-8+a8-1 (5-65)

f

71i
A1 1 1 . L
3400 3420 3440 3460
(&)

B 5-18 77K PUEE ZnS rh Tiz* iy ESR 32 (0=9.2 FIk#k)
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W H BT, TR T R, SRR
BRI o B -, ARERE, B0 AR R,

BN RERELE A JL 2 M R [y (YT =1.5102 x 103 #~*- & W,
y(**Ti) =1.5106 x 10° B~ w1, Ht 11 i KBk £
SELEBD YT MNAFLED, BIANZERALRWBIENL B
FREME | 1D |0 F1 |0Oe| +1D> RRIES IR S H R LK.
AW 3d® h BB A BT, 3% Kramer B4R, hIRPLk
| —Deo|+D HNETFRE. PREOASZEBFHLRE Zn

(1= 2, £ 4.129%) 31N, HF ©*OTi(T-0), 5-65)R

R B BEre i, REEERE—TI.

Br Ti** 5b, F T MWEAIFRIEp K Ve, ', Mn®™ BT
K KSR . XR—EFHTFHHHT. (F5-6), ARIH, B
I g (ARZEW I, XEHT EXRI 4, BT HMEBREZR
# B IME Z L

®56 NTHEGFEHH3EC BT g BT

= T B IR g H F
T2+ ZnS 1.9280
v+ ZnS 1.9433
Cré+ EE (SD) 1.9962
Mn3+ EE (81) 2.0259

(3) 3d®(\H{aT + P75 5L)

T NE &G0 R 3d® B, ISR A Z By A hn b P o e A,
Wa Ly, Toy Bixdt— 0N, AR EEHEREFHLE O O6kA, &
A)(Eb-14), HEXFHEET,

8A

Jar=gv=go— 4 (5-66)

BT ERMXMARY, HEAERHE At 7. L UBE
T iy |22 1 [¢20). EHI
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1 A| M

\ fa s

3 s .—'——L—D 4

2g

¥ CTTC T
BBET  AEKYE + EIEE +BRE-E + piy |
BALER \

5-14 FERG U0/ \H &7 @8 B ST R
EENTZNEE- YU EHRERN T USRS AR E B RERHE

[%«2] _<—2|)fz(\/§| -1 _‘/gl@)]z
4,

[%<<2l—<—2[>ﬁx(@|1>— —frla—e»)j]”
A,

-2 (5-67)

XX = T

Bt o
grx=9L=9e 32~ | (5-68)

R <A, A, (A=), g PRBEFHFEER. |
EZES P, ZEQRMFEXTIES R, R (G-54)K, EH*
WEHEHT

D=D,;,— Dyx= ?\2(/125 _"AXX) = —4)* (Zlh— HAl_)
I L

—_— 2 A.L_—AJI —~ 4?&26 -
4 (____[_\l i )N e (5-69)

HT Dzx=Dyy, #& E=0, Z4i/\H&FG P, T =0, Hilk 34°
ETHEZRGRNBEZHAH.
AER T R E RN R SRR, BEH (6-63) B kEn
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. ERMEAN 3P BT, g ERRBESHEER. BiLH
TRE M 585 45 Al 3 Rl 3tk R i

B =gpH-§+D(8— 18)+ES-8)  (5-70)

N2 ZEfRTF T 40 BR 1 B d Rk b i SE B R SR R 5 4
R, MT DEMRIREL, BRMBRE. 7 ZnsLay(NOs)19+24H,0
th, D=0.043 [E k™', E=0, 7£ TiO, v, D=—-8.3 JE ¥k,
E=0.137 EHX™', mRESMEEARFEN L, SEHXRSRHEER
BA, WOV AT I g (RAE D f E, R

D= —%—- ?&[gzz — —;(gxx +9'YY)]

1 (6-71)
E=7 A(gxx—gvr)
]-1> =] o> : o> =1
10 ] 10 2 10 3 10 4
H(:F‘Eﬁ)

(a) ()

D>0 ' D<o /r
M {
—-—j)—-—il(I/ D :1 X
T l0
| —1>-—|o> &&5 }—1>—s|o> iR

(c)
B 5-15 ALO; &k Cut* B-FH) ESR i (1.8K, v=24 F ki, HEFT=H )

MERRI(2) FIE S 858, B0 | — Do 0VBRIE. HRIRE (o) Bl
DgnffE. 10 B 2L & LEE
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5—A d* BT ALO, iy Cu™ BT, B 5-15 %% H
47 = gt 1. 8K ESR i, Erh AR AN ER, B1E “Co

A OOn WML, HFENN T ST 5. BRI R &8

(2.226 f112.386 ZRET). MEMNNBEALLAEE, BEEBR
BRMAKRTE. AEEANE, NBREASZE, RO LANR—A
ZBT | —De|0OKE AMHE D WEIFFS. RINAE, 7
IR 1.8K it B TAKBAERERKESR | —DEF L. HiL
| —1>e |0 BRIEMESREN G LER. MK 5 16() a4, W
BDRER. | Do |0 NERYE RZ, R DARE, ENTE
3%, MEFSRBRM—HANELEMRKE (6.2~6.5 TEW), &
M DRpe. RN ETEEE OEFST I 2L & LW
) & 8B

g,=2.0788 g, =2.0772

D=—0.1884 @k  A(*T,)=21,000 Ek™

34, =—0.00644 EH? B4, = —0.00601 JEH 2

654 — —0.00689 Ek? 4,=—0.00644 JEH?

(4) 3 I a8+ O 7y A )

Xt T L A7 0 75 W5 A Y PU T A4 3 b ) 3d® BT, thRT A (5-66),
(5-68)FI (B-69)RitH g f1 D, — ALK OdS h gy V3 B
FUO e g =1.934, ¢, =1.932, D=0.1130 EX ", M
gEATPMETH A, H., MEILVRBEHEBETFHEHKVT0%, B
A,=8,600 X, TiZe ALO, th iy V¥ B F, A,=18,000
EHART BHEZLAN 49 MELHYE. ENHa&kGEE SR
BN, WEASSREMNEERGSREZIL Y N 4:9, L,
g XS g HEURBEERENEAGFE TR /ERBENZ
5. |

%} F K,0r0, it Fe*+ BF, ¢g=2.000, D=0.103 J& %2,
E=0.016 g1 xH E+0 RMBEXN MNFEE—ERE
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(6) 34*(/\Hi{k%I)
3d° H B TH) *F A /NEHA G I 5> RIFILM 3d° BT
A, RACRES IR PUBIEFE I Aqy (1 5-6 f1E 5-16), 34°

MM THEERMAT ARSERE XM T 30 BT, S-3,

PR FHELIEER R
3
Wi%—'_‘ :l:'—2— geBHa |
1 (6-72)
i_%_= :l:? geBHz

B FHER KM 3d° WA, Kt A KBRBH
ERgemE, ¢ HTREA(G-63)wELEHT 3d° O\EE

BB,
XFF N R G b ) 3d° BT B &Y, EAUS 7S ESR 5.

50F

-]

»
”L.

4/:— s t t
1 2 3

0q,/ 8
B 516 /\[EipA & B TrEI- B
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AR R T — BRI, B AR S E R B, VA 3d°
BT, O’ BiRE®SE. B 517 & MgO hi Or®, xR MH
iy P (N AT O, BRI R
Hy, £ 290 K B, g =1.9796, 3 rfr ep SRR LR
RALRE PS> MC0r (I=0) T, B

Py 2 PCr(I— -, 4 9.54% ) Tk
i, a—0.00163 BK ™. XA T—
E R R (S = o, T—) 206 1

H#=g8H-8+a8-I (5-73)

X F Cr3+, A=91 EXt, 7 MgO &
fie, A(*T,,)=16,900 EXK, EWAIL : 4)
M (B-63) K H M gun=1.96 Fi 5L 1 18 7
4, XM ETR TRBTHETF V*
Al Mo+, HBEEGEE, YBT BN
met, tHEE LW g R REREK.
BIFAWEWIIE LN, RO LR B
MU OoBEBIRRE T L, WMBEAR
B uagne, EREBHMEEE. X
B, HEEARALHMENEHEE
B IR 4 2 (R i 68 8
B, R S, R AARE B
R, XEFZBARTERN. BF g, 7 MgO f
KR ERAGHEE, PR EBT Crs+ 3818 ESR i
MER—-EVHBMOSERED. INLENERREFEEL
FR.

M(G-63)TH, ARK, g &K g.. LR EHBH — 4
SCET, gEEMKT1.950, XRME AKX, BEZ, BE
SHEEES HEKAR-REBAERED. HTIESEET
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MEBE- SRR EEREL - NERAENEIT . B,
MR A - AR AERBAD TnRIBR, KNP, ZHT
BLA M2 2] SR %, XA FIHEIE.

(6) 3d*(% B HE) (T & 7)

FEVIH ARG R 30T (B EH BE) B F, BRI Lik# 34°
HE., Hit, ¢ RFHZSSREENREINBER—HY. HHA
F 3d" KFE7W, A <0, i g>¢e. 34" BFIES T RIR AL HIAT
AT e T E A R TN

FESLFT Eh AR ZnS 2 ZnTe iy Co® BF#JB T 3d° (F H 1E)
(M AR). 7& CaF, 5§ CdF, R FAEF L ENL iy Co* B T
M, R, BREHESHREIEIEMIFE. HT, K
A Aoy HEEAE (e CdF, sy Co®t, Ty Fl As, BYBIEESN
4200 JEK). HILHE-FUERAERAREM. T8/, e
MERT 20K (iR E T A 6EE B ESR %, X7 CdF, iy Co*t,
g=2.278, R BLA=—180 H k1M A~4300 H Xt HEHB
gux—=2.34, BAXMTHEBELLENEHET —%, HEELRR

—B. WAEAT AR LUEW A KR B S RS T o
(DB AWM E R BSR #, BEEERRE ML S H
8T BG-56)R]. () EERBHLUTHRE |— 50|+

BLAETE A SRR R — R B — AN T | — )| 2 ) #

FHERIE.

(7) 8@\ AR + W y7RY)

% FEM T REMEARERESG P 84° BT, ERNERE
B HRES, WHEGTORXEFEREEE X, BT EX

3 s |3\ 1) |1
s =3, ammmmwargTEy |3 |3, [—5),
X3 H|Z, 4600 (X B0 T RAEHERAIE R, RN
HESIAE T VRS, 0 )
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- T
; 5 9BH;+D  3E 0 0
%l vV 3E ~5 9BH;—D 0 0
0 0 —:2L— gBH,—D ~3E
—[ 0 0 VBE  —5 gBH,+D
(5-74)

WEMN AP R | P—W1| =0, B/

Wf%gﬁﬂz*- [(98Hz+D)?+3E2]Y/?
W _ =%95’Hz— [(¢yBH ;+ D)*+3E?]1/2

) 1 (5-75)
W1=—=gBH+ [(9BHz—D)*+3E*]*

W_y=—59BHz—[(9BH;—D)*+3E7]"3

W BT 4R%ER H—>oo i} S, MIARMEM. BR, FETHH,
ENTREREE + (D +3E2)Y2 A w3 8 AL L%, T 5cm X a4t
HEL PR EH FHRARTHEFHHALL R Kramer 43
B, T AR AR S H Kramer — & .

BHBRNIBHEN Y. BT F=0MEREILR

. (5-76)
Wi_g_= :|:—2-918-Hz+D

RILAE D RREAR KT (71 2y FIEL), A = AT

hy 2D hy fw+2D
98 9B’ gB’ gB  ¢B

B MR, RSB SR, HERTRIE, 7
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B 5-18 PO\ k15 B BT 6L R
H|| Z B 5 R4 WA Kramer “HA. MR 2D<hv NESEBH=/ KE

HIMIXE SRR BT | (Me| Sy | Ms—1)]2, HF

(318 -2 -2 [5ls[-2)

HOX = LRI AN 3R O 3:4:3,

FHEHME HIZ %, T HIX & HIY @igE,
AUA—MREMEEEIE. NT—EERX [(G-THRI B E,
WL REH AT REL, B8 (5-78)K

D[R -+ (S+85+8) |+ B8

2 2
=3, S+ "'—"4

=DxxS2+4 DyyS2+ D, S? G-77)
Dy =22
Dyy=2H 0 (5-78)
Dy — (D3I

« 300 »



D, ST H X, 8 (B-T4) R iy D R,
2 Dxs=5(3E-D)
s TF HYY, WAAR
3 1
5 Dyv=—5(D+3E)

Bk, T H I X, E R~ (D+E), T HI Y, BRRR
+(D—E).
HTHI|X, 3t E=0, # u5R
H=gBH S~ 58~ 7|2 48 (5-1)
XEF DU 519, e R

Wy =5 9B Hx+ [(gBH.)*+ D'~ gBH D]

W,lf ~7918Hx+ [(9BHx)?+D*+¢BH yD]1/?

1 (5-50)
W_ 1= gBHx—[(98H x)*+D*—gBH1 xD1*/?

T
W_%—-—— ——;— gBHx— [(gﬂHx)’+D’+gBHXD]1/’
W THREREE Hocobt, S, A M. 58, X85
HRMERERREETGTORMBE— T, HH & T8
+ 3V | — 5 ) BRARK, m & A |+ A | D)
SRAEKE.

68 S8 F

(1) 33 B O\ $ )
BEME S BTFR AR AR AR N S AR E

w301 »



2r
40
2, 2
A3 7N
o 4
N
=
‘r
3
4y
20+ a
I
. :Tz
e 2
‘5 1 4, 1 1 1 rl
| 2 3 q
0g/ /8

m5-19 #U\EERNHZ-EFHE
FA SRS R R E %g—gz.s &b

A%, B ©S5/s (F 5-20).

ST, RAMANERES, FHILXSE T g #MN I
IR go. BEE, BT EHEEARRN BT, ZHEREE RS H
i@iwur—-/\ﬁrﬁ XAFI R -

Hy— %358 —308(8+1)82 +2582 — 6S(S+1)

120
+382(S+1)2] +——(S 1+-8t) (5-81)

ijtliiﬂ a'=pB,/6
*F S=:g_, (581 R FR

o, = 384 —76082+567) + @' (S81+84) (5-82)
48
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0l9) 131020 -5 |- D wars
e P I 3 U B R

BB R e

5 a' v b
<—2~l % 0 0 0 5> a 0
3 3 \/_5"
<-§| 0 —5a 0 0 0 —a'
1
. <?| 0 0 a 0 0 0
A=,y
(-5 | © 0 0 a 0 0
3 e 3
< 7] \/2‘) a’ 0 0 0 —5a 0
54 NE , a
< *Z“‘_ 0 5 a 0 0 0 5 )
(5—-83)

WE AR AR B, FH| £ ) B E R, T

A o H A AN GE 4R R A< 4E BR B R B R wE A Rl g 2 < 2
ABITHIA. BEfE

5 3
x5)  [F%)
CLI
2 2 2
o= - (5-84)
<:F._3_. i?_ ! __i r
2117279 2%

WERB AN AR, WETR M 2. FO, ETRER,
W | £g) Pl Fo ) RERBETRA K. (ARSI (GBH >a),

RERTH | Mo RERIME(ES-20).

RS, G-82) AR AR E R LEZ M E B TES I,
WERERBIANA | Msy L, St HENENANTE, B/ HI| Z oty
RERANT .
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e A — -]

e ———— . =8 =

(b

5-20
(2) 3PU\EHE) B FHIERE
(b) 7& hw>3a’ pUMBL T BSR i
BB R P H AT IE/ R E SRR 2

Wil=“'i’%" 9BH W

2

W o= =L (gBH —a) £ 5 (16923211=+16a BH 4942 b
'tTe

Wy o ~— 2 (9BH+d) £ (169232112 16a'g8H +9a)* |
TR

(6—85)
MR H R, W T ARRZE S WA LR %R

«3C4 »



7~ T’ 5-20,

® HBE 3d° T8 FSR it e F SEFUH AR K 80 i3 &
HERBFE. FluE ~870K miR T WL o NaCl & & b 1Yy
Mn®** 75 ESR %, PEXFERFABLNERE, BT
EEMTE A BE, ESTHAEAREHE/NG B E-PE A
&, WA BT ERSFETBTHER, Kramer fIFERIETEH
BEEELR_ERIN. HENEEFRRNETSLSRN, HE
Hh X ¥ Bt ESR UL 5fEE B) ESR 4.

7£ SrTiO; iy Fe** BT @ T 34° (% @ He) O\ 4 2.
XE Felt AT Tit* BF, mWhEkX T ARENESTEENE
RERRLfY. B 0-21 8RT 4 HI [0, 0, 116y ESR ™,

WA MFRE| £3 0] £ 1), HIEAR| + )0 £5) Hk

M|+ 5o — 5, IR B K R 8:5:9:5:8. M

1 |
7 @ , WH

&/l Ly o

"1
(b)
() NEE&S v—~| l l I l
i 1 v t .
2 3 4 5 r L
H(T &) |
A 521

(a) H | [00118 SrTiO; r Fe?* B§ Ty ESR #. X B Fe¥* HFHMALE. —'?ﬁ’
ATHFHHR, B—RET/\EES®

(b) BRHFETT/\E&k ERH e, & FUHNHRENT Fe*t B‘Jﬂimﬁﬁ%

(c) BRAT/NEHENIRG L Feb* HRILTTIH
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5-22 h— KRN B ERE, UPEMRLEARTE, HEXE
HTEMMKREHAME. ZRIEH, ERBRERTRTEHE
WM., FERLEFD, Fe’ Rl nl UM LA, XA EP

S RFINR Bt *Fe(T= =) P M— R @XE AR, 4—0.00105

b Sl
B 5-22 4514 T MgO o Mn** B/ ESR &, EH A% H
PIE B-21 iy Fo' 25, Hp AN EL T LEESRE XL

“Mn(T= ) MBHKAHLIEREK. 3 Mo™ RV, SH o
(0001901 JE5k ) b B A 41 % ¥ a(0.00BLL JE K ) B2, T B

|

-+ 506G I+
i B TRk TF P

o

A 5-22 MgO rh Mo B -7HER ESR i (v=9.3 T I #)
BT EEES LT HHRKBE @>a) A/ HAER
(A TFTHFERAXATERN M, 4)
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Tt Fett i) @' (0.02038 XD MBE. B, YT KT
| =3 )| 5 ARSI R AN AR T LB R
WA RS, RAATRUWERTRAN. WHEAEER
T & SRR RK, ERKIRRRES S LEREN, T
7 KRR ) Fo* BUF, TR BDBA RS | — 5 o
|20 BOE. AR R B - AR, RE R AR

ART. BRPK Fe B-r, w(FeCly]™, WIfEREIE 4&ES AL
H,gfllﬁ].

B (BEH) BT g EHRBEET ¢, FARZEHBESHE
mEEA. i CaO I:PEKJ_Mn“, 9=2.0009" CaO 1 Fe®*,
g=2.0052, ZnS $ ) Cr*, g=1.999511

(2) 3°(wg B ) N AR + M 5 7Y )
FEAEXT FR db ik, (5-82) A EEmE

(&~ -é_S‘*) + B8
B, X B DR EEHEREL o K18%L, Frilal H (5-53) i H e
MW, g @ ESMENYRN, JFEHENER. EWNTHP
(E=0), fnF HF-47F M54, M gE R R T H 5-23(X B D=

0.1 EX™. mR HARVATHAH, BRFERRNR 55,
R D>hv, RgEER

3>l 1>
BRiE. WF H | Z @, TRCRKTE T 8= i & Hea g
. A BB |2p )RR S MAERK. |+ 5B
BH* o 0BH,. BTLlg)=gs.
XT HI X, RISIEE, KEQERE S, B 1S,
M) A0, W U P A |
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B 5-23 & BFEBUHGHEREN AT, H F17m s
5 1\ |5 1
=) |5 %)
5 1 3 -
2 = 0  S.BH
9?.,=<2 2 g 90 Hx (5-86)
5 1| 8
(3 2|l zosHx 0
BB A BN +-o 08 Hx, B UL 9= gxx6. 38 %

AT 5-24, .

LEHALE, 7E SrTiOs w4 F/NEREL L FF B f Fe®
RFAUHLREITHRR. Hifrg,=2.0054, g, =5.993, XE
D=1.42 EX §i5E KF Ao,
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_<<

Mo ——

M52 CHFEBNSHTOREE. HFHFEEH
Dhw, BIRMEES | +1)o| -1 Bt

X—»

14
njw

g

nf =

EMT G Fe®t, H—AEBEEMAEYR 7. XA ML
(hemoglobin), X 4% #4 fi1 & 525,

i £ Fo®* T ALEEARSRM MM BR MR SH, B7 BL D4Rk
(20~ 30 JEK ), B AR F 47T LU “S 4”5 BE ' = 38,

91=2, ¢,=6, g RBHSMPHEMBR, XRAMWEESRMO R
(heme) P EAHX T BB R GRE T —MERBHER T E. R
MAZHABHNELREHITE, WE=ANHPEP gEHT
A BE B R 7R R RE R 8 55 1~ IE 8K IILAL 38 Tl B Ho iR R B e), 3¢
HAEB 2 g sk BEHEMIT I RIK. B 5-25 & A BYPLL f ik
IE & L 40 37 T #9 B pg 07,

MmafF i ESR &R ETABIGARFER. K 5-26(a)
& TTK P IERNMAMERERE R P E ESR B, 308 3 X 3R
g RERHE. ERNEGMARFENME PR HO., HIUR pH~
10.5, W1BHE b-26(b). X&f g KB & AR /D, S REES
HE#SNREY., OH MmMARNESIL HO iRB5E, HEER
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5-25

(a) M£Tfesy ¥ A, IESR M AT R & 5T LS
(b) IEZRM LR Pk BuE (R A BTV AR
B @ Bh AR AR LR R F, BN TFESE, £14
Bz bR 4 BB BUR T, T F] M LT s Bk i B 4

() (6)

5-26 EERALABKE R ORERD)K TSR
(a) 167K {48 X (pH6.0) [IEB ML M. Rkt 9,=6, T
2 (FIKFTR)IE 9,0 =2]
(b) 7TTK B (pH11.0) (BRI g HARR D, HHER
& B Fe**)
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BB R Fe' HHETDME K Fe' BT, BARHPIREE
BHiE T — K.

R Fe?* iy ESR BAAdEH A (1000 B i) MR 38, P AEX
4K R T R BN W AR R B R IR IE X AR i BB L A 5 A
RLEF R, BB RGSR. HmRERNE pH>5 H&4
T, BF BTReE, ERERBENIE/NTEKRLER T Pely™,
BREMRR I 11 B LaR. HE K 1:6:15:20:15:
6:170, B, XRANTF ZEREEHESR, XFHEEBR
AU HABEERT. MRIEHETHTRIEREN A EEFK
HREE, BRA B IR R TR W AR A,

-9 REPENFESHNET

AL R ITIHE M T, BRIl IR, Hik, ¥
A ME e EH g BT IR g HWRE, MX I
HERNWEMETERFUERHAESNE T, WRERG%E2
RERHEBETHIERHE, EMESNRESNIE A3 E.
X T RXFER, RATA G Hi b3 B A e MPuE A sh &, BY
UERTEAHERN. BIEHE-JUEBAFTNIHET N R
fshBERZ., ATHRELRE, BBANGEEMAREE 2 AT
KBZE, FFURNEBZSBRKMES. EENEFEREXITE
B IFEMAESE, B RENREE ESR G E. £ 5T
FIM T T EILW R RAESHA R G&ES R PERFEE
BT,

1.DXx & ¥

(1) 3d*(J\THKT)

FENEEG S, 3¢ AHBETH D B4R T, BIERREER
To . XEPUBE=FEMIHH, HILNERETHEM, HBIHRRE
H--wyEmshE. LB, O UL=AF I Ty REF R
—ARE BWHEADIBRETR L =1HREN =14 &.
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R 67T BUAMHBRSHET

TR | OB ¥ AR XS Fr i ¥ 5

1 D&EEF
3! JNE S Sat(/\ )
3 J\TE I+ V0w | 3t (/T R+ P 5 BY)
3dt NE#HRZ+ZTHE | 3 U\HFER+=HE)
3P ({RE M) | /NEkG+MUABE | 3E(KA ) VAR +HGED)
3a° VU TH %+ PO A EEEE | 3P (UTE R T+ Y T BY)
3a° (= B fie) &S 3d8 (w1 ie) (V\E &R

2 FEET _
3a? JNEES 3a(/\ T {4 HY)
3a? NS+ =ZFHE | 3(\EAE+=5E)
3d7(E A LE) JNEFE a7 (g E 1) U\ EEEY)

3 Jahn-Teller 4334
3a° J\H 3 3aP (J\TH {R 2)
3d" (1% B §&) INTEES 3dT(fEe 9 1) (\THE AR

WEZ. RINT LD | M) REEXZAMGIHIRE, Hod Mp=1,
0, —L. MABER. WERMNZE L EimE—#, KEE, T
L RAER I BI3RBRk R, Abrgam, Pryce %™, HURRA]
WESERE L=1 KR, WEME/FRR S SN ERR
(5-32) K, MR BEM —HEK, BRENRT IF.

B =~ B+ =B(—al +¢.8) H—arL'.8 (5-87)
RE o R—ABH. HT DEBT, o=l T FENTF axx 3,

84" BFH S==, REEEASH—4 Kromor WM,
KT e HEBW, RETATLURA | My, MotE Syt

R, BAEXANMEREH, |21 £1) B Phywn 15

R, KRR 21, F4) 7

CESE LS
BARA 15— F AN RER S =L +S, ERRRT
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by J=L+8. w& S f L, S Burst e, EE | My,

Mo thi J. YIAIE R &, BAR—BIREEIETR T AR

. XTEK |1, 25), T WAERY M- t3 EXR

B runn MAERH, B | =1, £ ) SHEEY
(£1, 2| Phan| 21, £3)

TSt (D48 +IL8)

1
53 £1, +5)

ah
-5 (6-88)

) B 1, FLY b M= £ L B EIRR P e
2 B, 5 B G A A1 R, S0 5 AR

lil F3) )

1, 1 a?u —-—;L——ah
.??'amst— <i i I !> 1 V2 Ai (6-89)
(0, 5| 7o o

B AR, BT AL ah Bl — 3 ok, Hot W) —ad, R
ZERIH, W= -5 RIERFG, EI0RERY

HE B |BERFEE|I M BB | ML, M)

= ——a?h<:|:1, + 1

3 3 1>
- 1, —
3'3 i "3
3 1 JT 1 2.1
22 - VEeD
W=—-ia?m
i 2 3 _1 ~/‘1'_11>+~/?0_1>
2’ 2 EX ) 3l 2
2D | e-b
2' 2 )
— _ - (5-90)
W, =an 2 2> \/3‘1' 2> \/3‘0’2
1,-1) T, 1. 1“ 1
2’2 ﬂ‘l’—z“/‘\/g 0,~3)
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X 34 BF, A>0, Fk Wy RARBES. MR ad>4T, MR

HXAEEREEARTY. AERMNHE P BmH., T
H\Z, #yH

" Hy=B(~all,+g.S)H, (5-91)
Wi =% (—a+DBH, =5 (—at+ DRI, (+2)
1 2 1
Wi =2 5(—a—D)+2(+1) |8H, (=) (5-92)

=2 (—a+DBH,(x )

HT DABET a1, BFiLg=0, X—ZREERH2H. WY
3d* B F R4\ TH i BB R ESR 1.

(2) 3 (N\EHRE+ M), ASE>A

WRAFAE - PLAE A, WyHEE 3d TR
S WAL E 5-27 R RFTR. KT O A, BHEIRAEE T
DUEBLERES, HilMEASE ZE/HA. WFES PN R
BEAMENL, B TREERE S-S B AR, Mgi—=g9.=g.. A

fo>, I—.;.=(|2>+|-2))
zé-p —_

a

d,
— gD -1

T 1

s

v ’
Z;ég\ ﬁ ‘
v/ \

_ ’ Y
P
— 120 b %
4 1
/ lr?(|2)--|--2,>)

A >0 AeQ J\ﬁf*ﬁ =0 A0

3 =<0 3«0 5>0 3=0

B 5-27 ERFUUARER/N\EEKRSH I ETFHRESH(RBRENTHEY
EEER-PLEREERERE, HANEDKRFER >0 I<0)
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AXANPUERESIEEHE_ERNIHW, FRIE R Kramer &
1A I 4.

MR BE-PEBSENARE, B4, BARME /M-
EEAEHDESMBRPUERIFE (B 5-27). W FO<O>AMH
B, BATAT LI A SR B8R ¢ BT, MR Z 8,

[Tac@l—<—2Di(F5) 2+ -2
zZz= — A

- (5-93)

pF 1A
g1 =gez=go—2- - (6-94)

Axx= "{[%((% _<“2|)"%" fl+ |1>>]2

1 1 ¢ 2 1
@2y 2 -n]} /e =1 -95)
T
gi=gxx=grr=ge— 287\‘ (5-96)

HI, XF 3d' BFAEWHHF, 3FH 0<I>A ASS, BT =,
G Mg, BY/DF g, Hog ENMF g, T —g—=0-1, g:=1.8,

S AR T TS 34" B FH) ESR i, Sc*t, Tit, V44,
Cr®*, Mn*, BREMHMIAE—4d BT, HE TR N,
EMERREBER. AMEBARAMKESERE E-YHE 5
ESBWERME. P, REEEES, EESHH g9,>9, H1TH
E. BEMRBIHE, R SRR B, ﬁ?ﬁﬁ&ﬁﬁﬁﬁﬂ@%%f‘%
BAELERME. BAYEmEass.

FENEEE Y CaO sh iy Ti*+ R T 84 (/\ﬁiﬁ:iﬂ+ g 7y
CRDETF. HERAAEME FEERHE TS50, MNER R R
NEITTRER., HEEHRER 9, =1.9427,9,=1.9380, fF & ¢9,>9..
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