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sin DIEE, sin—»cos WDNTHERBL, F55, y=ye~¥ivt ¢-xiez Ly,

y=yoeitozg=tivt.....Q5HK, 1D EH 5,
AL & gaY s el R E

O z=pic &, 3y = —4n%s?%, aatJ; = —4a%%

1 . 0% _ 1 oYy
= A=_"_ == 2 eeiae.
X v=2, a, "oxt p® o’ e

2 2
“xyz 3IXTTLIDINT, g‘z + gy‘é %;[2’ = ;, %:f s ¥=f(x,8)=¢(x,5,2,t)

1 o2

. . or_ .
Laplacian R LT, V(l)—;g—-atT

X, @OME, ®i->T ¢p=doet Fie =l 0. _44me
V’¢+ ¢ 0-----®%8 3,

T, o=2r [f(x,5,2)—vtl, p=Ifle's, f(z,3,2) j—'~}:s(x.y. z), 4,0,

|¢|—const. &+#3 T, Vze"?-t-f;’;n?ei?:o, {Eb”=10/1";_'ﬁﬁ$

prie=ierpip—etn {(52)'+(-30)+( 32 )}

"0%/dx2eiv=q{gly —‘gxsp‘z—+izeiv- —gf— . —gj%--«r-x IC"JD"C(DY}Q
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ds \2 ds \? as \?
_f0 g2 v EAa T2 Y =5
R Vs+(ax)+(ay)+(az- n
Ao . ds \2 0s \2,/ 0s \*_ _,
-z_m__—megleglble EUT, (7}-) +(%ay—~) +(—az- =n
s~eiconal, s—const. .".ds=0 X v, A(0ds/ox,0s/[dy,ds/0z), B(dx,dy,dz), D

BERE7 bvEEZ T, (Grad s)2=n? —F, kit TFHELEEZ T, HH#IF
Tx X V¥ —HEFERZ B, U---E——;—mv2 E—Tmn2c2 AL n= Z

=l eeesannns 2___,, — dt);,- — av-'—' 0vs o0,

nc (Grad s) (E 0,x, ——( 3% Vr+-— ~a vy+-— oz Uz)df
_____ dvx\_ c 2.“ 2 dv,r 1 aU Y

i) ;=5 o/ox {(Grad S)2}, . . = oz Newton JJ2%T

DFCH « HKFTO eiconal OHFE (2 Newton ﬁ#f@ﬁﬁiﬁ%’b‘é T
ETHRTITDUTOD Jacobi X3 eiconal 3 & WIS, P— » ZAEL TH—HT
BB TR ERBET 5.

FEERBIC ¥ 2 B AR

HE ) v ¥ —REFEAVE
T+U=E, £7 v y VB U(X) T, BE MmO 1HETOD x%h@&'@@ﬁﬁl%

EZux,

T =—1—m$22 » 1 mx I3 DrT TN m_t'z_>mv‘3~ (mv)2 _,P(x)i ; D
2 2 m m

P(x)? S E e,

P> B djax=" djax rk%,  P@-- W alas

. h? _
SO BT d?¥ldx?+ U(x) =E

¢(x) % Operand & LT,
— (g da—U Yo =Epx) LG+ I E-U)p=0 e ®
K7 vy e Ux) 2UR,y,2) K—BILT DL,

T—* m (X2 + 9+ 2%) —*—(P32+Py2+Pzz)

Px—pm 3/0x, Py—hi2zid[0y Pr—sh|2mid[az -verereeseecsenee. @

oY o*¢ *¢ 8:: m,
ox? + ay? + oz h® (E-U)¢=0
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p2¢+2= T E—-U)¢p=0

d. Bl Anic—ikg HER
T x v E—REFANTE 2% H=E H: Hamiltonian 38712, T He¢=E.¢
WMBOLSHe Pros 0 ete. O FIRBRIIC DU CRIBROEAE I £
%, BfdiEhE ict LT,
iElc=hj2ni 8]3t~h[2ni - _}c_a/az
. E=—h/2zid/ot
JHy=—h/2 ni 0/t ¢
e. Bk L1EHAZBAGR

HEHER O %
Pg=Aet?, ol 2z{f(x,y,2) —0vt} LB E PP=¢2=A8, : EOEH—~mEER

[BL eiregier=1
¢ A wERIE T (probability amplitude) LT BB

IW-N¢dr=Nz I'J.¢dr= 1
f G+ dr=N-3 N=1/{F+pdr
N¢—>du~¢ D normalizationF i1k
J.‘gb—f.-gbndm 1
ZF ¥ —EEE Eadlx U TPn En KL T ¢n¥k & iut,
J?ng[zm «dr=0~orthogonality

KERFOEEHER & BB
a. KFEERF&E +1 (Proton), —1 (F)
RFvvynvzg¥— Un=efr

. P9+ (B~ Yo (x,5,2) =0

7u t OHER m,, %?‘QD’E’% m, TOELEZHRLELT

i P e+ B (B— € Ye=0

Xy ¥, 27, 0: Ly @Egic;gﬁ L—C:
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rsin f+cos p=x,—x,, rsinf.sin p=y,—y,, rcos §=2,—=z,,

d 1

m1+ ms
1
r2sin% 6

o= F(x,y,2) ¢(rs0 ®) &%ﬁﬁ%bf: R
1) 82F|ox*+ 02F/3y?+ 0°F)3z+ 8n (m,+my) [h%+ E trans F=0
2) 1/7%d/or(r2. a¢/ar] 4+ 1/7%.8in? @.02¢/d¢?
+1/72 sin 0.6/06 [sin 8.8¢(00] +8=2u/h2(E—U(r)) ¢=0

@b’ #_%2 » lf m2>m19 u= ml

Y(r-bp)=R(r)-6(6)-FT(v) &, JEELT,
i) d'T(p)/dp*+m™T (p)=0
iy 1 5-dldb (sin 0 d6 (9)/d0) —m*6 (6) [sin?0+ 6 (8) =0

ifi) i/ra.d/_dr(rz ARG) )—pirt-R(r) +8xrpi(E— U R(r) =0

pio+ %{ - 3[37(r4+3[37) +1/5% sin 63/30 (sin 0:3/30)

+  9%2g" |0+ (Eutetfr)0=0

=l timg e T OBR. (0T . =0, 1. - Deeeene
Wm(i") me me, y@ﬁ, {E.Ls m=0, 1, +2 |

— {CI+1)0— m)' ‘/ OS B)e e
Oun(B)= {\L 5 L Pun(oos 0)-e BB,
AL, P ™(cos@): P,°(cosf) O Legendre. BZEEH
1—0’ 1’ 2, ...... . m—o, :t]_, :]:2, ...... d:lo

(n—l—l)! 1/2 —0/2e0%e T34 0)ereeee

R ={ (G2 ) I Rt | €' LR (o) ROR,

o=(2/nas)r,  a,=h'/Azipet, Lfi:‘.*- Laguerre FZE3%K.

P,(x) : Legendre 0HIAF & FERIE,
Po(x) =ZD! | {x; Q=1 oy W=DU=2DU=3) 4y } ’,

2 (N 2(21—1) b 2. 4.(21-1) @I-3)
Pm(x)=(1— xg)mlzd :‘ (x) Ax—cosﬂ 0<2<0, mz0. |
Pym(cos §) =sin ™8 ddl(chsc?;z) = 2}1!’ sin 0( dcos H-m( 20—1)¢,
BEXRUBRELiEonT, - , ' .
! m m{(xYdx=0---:- o . l- . m =_,,.__2__(,I+_”.').E
- Pm () Pen(9)ds=0-- %, L PP de= =

- _(2l+1 g=myn )y,
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, 2+DUA-—m)\Y: , pom
C Yim(0,9)= {( er(l)im)',") }/ « Pi™(cos ) ¥ n(P)

L 2L G, i pinCoos )

2z 2 {T+m)!
Laguerre gﬁﬁ@ﬂﬂiﬁﬁo

R(o)= e—P/ZZa;xJ =e—p/2+xt+L(p), (L) ~LEH (P)
s .

n—1 5
= Z ajxi=t n=Il+k+1 L(p) OFEEE®&KIZ ~ —a-‘%i)nl

=1

n—(G+1) _ el oo
ST —GEDGrey & I =ergm e aguerre £,

o L@=er I (tten)  Lau() % x 0F 241 EMALT,
1

LI @), EUT, a=p LI @ =10+ D~ =p 1t +

p pz o xn—i-1
(m—1-2)121+2)11! dr?n—l—3)1(21+3)!2!+' (=1 (n+l)'(n —1l— 1)'}

. UESSHEBEZL NI Prim(r0+0)=Rni(1)61n(0) T n(P) %

L0, HFENHETH
n=1, 2, 3----- ’ =0, 1, 2------ (n—-1), m=0, +1, +2, -cut +1,

s= +——or+——(——)‘c'3“f' ﬂz'—L’l’\’(s) 119 lzi.:;}

Gre= h(-a:)he—p (n=1 1=0 m=0)

- 2 Nlyo_pye-or2 = = =
Sas 4,/7,:(%) (2—pde—ei2, (n=2, I=0, m=0)
= . 1 /3 —~pj/2cos 8 -—
Pepz = 4‘/27:(“0) 0e—° (n=2, 1=1, m=0)
= */2pg—0/2 gin @ sin 8
szPy 41/27‘1'( ao) peremsin Slll n=2, l=11

3
2 )/’pe—P/-"-sinﬁcosﬂ 1 m==x1

1
¢2P1—P4~/_2_1r(ao
/2 —a
¢3’°81¢3:r( ao) (27—18 042 0*)e— (n=3, 1=0, m=0,

o=-2 ), BOD, KF, KRMETFORBEMEES.

—BFETFORGRE - FNF—%

2
=2 =l 142, (RETHD, 70 YBOSOBATI, n
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rXxR(r

LOBKE LT, :l_ﬁotzt+1)=nz~(nz EORE)
—RBLT,  Ea=——2EMOE kg ciza=1RTES)

4z r?fRim)’

h*n
Pis, Pops Bos, WINTOT T KEBECZDOWTDZRNLF
— e
1s<2s=2p<3s=3p=3d
<4s=4p=4d=4f<5s
5. KK, KEHETHEIH
BORHA.
a. rR(r)~~#tlh, r/a,
i L 5,
Diss P2s (GLITR ()
KERRIOMERHHRDTS? - DHBOEH) fup "
(fig. 25)
¥is , b. Arr*|R(r)[*dr~$tih

Fig. 25

&y

- rla, ~Fiif,
—a’% Arriedr~%r L r -

dr, TR DK,
b - | P(r) dr=4nr*fidr~

C.

| . - OkFE-BFoBEDTE
Fig. 26 - BB “C‘&) hElL, 7,
r+dr, O F1EHEE- - (fig. 26) P(r)dr— 7! -rig—2riacdy
o(r,0,0)¢ %, RIE (,0,0) CORT OFIERR & L, do(r,
0,9)/MER D B OMHTRIT,

=g+ (7, 8, 9 dv-----dv=2" sin bdrdfdyp,
HERIECORT~K, MOTLERE 7 13

Pain = [ [Fnsnrdninr* sin 0 drds dp,

iz, r=a/2 [3n2-1(1+1)], Z£X b,
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r=3/2a, (n=1,1=0)
I=1 PRBIZDOWT, Tale) R=ZAEKZEZ AV, (r,0,0) 2E
T5L,
m=0,¢,= v3/2 yz-R(r) cos 0~f(r) z
j Pr= +/3/2 /R(r) sin @ cos p~f(1)+x
= 1 ¢y= +/3/2 V2 R(>) sin 0 sin o~f(#) -y
" ¢ (2P state) OiE, £, #HEEIX, ¢=0 7% Nodal Plane 2T
&L X f()x FD (x,5,2) TK-T, HRAEEES,
R, IR L72BED, ¢ (2P state) ORERIE, v3/2vaR(r)
AL, ¢ (ERER) TONTOLIDOT, HER=FIVICERTS
b DT,
{L¥EaoRE e, KESTF, 1I-2C I-2D, 1I.3E, ¥CHALT,
FREE (EE LTHEHARE L) To, =, =, OFE
IRFEuEEBE: (HFfE 0 V. B. method) A,B, - &ETO&ES
Z2oWT, HEdLbILE, METFTOME (FRFIHT5) %,
BT 5., (H—-L—-S5—P ),
HEERA D\ 2 0 Hamiltonian % H,, H,, Energy # E,, E,,
ZIEBIEAE Yas ¢b, £ Hamiltonian H=H,+H,, H.0e=E.{a,
Hiph=Evpy X, HP=E¢, .. ¢=¢,{y, E=E,+E,.
KEZFFT, 2208BF%,1,2, L INE, 2HEF%.a,b, L 55 &,
P1=012a(1)*P146(2)+ -+ 2EFEEBRLT,

¢2—¢lsa(2> ¢'ub(1)o
o= 9[’1,2—91’1: a(1)¢'u 6(2)+¢u a(z)ﬁb,u b(I)

m=

i) ¢, ¢ OKE (ETHEEHRED

a)

D=c ¢, +c;0. DELIRIZHOVT,

Ej¢%dr= j OHydr, E=,j(DH¢dr/¢2dz-
MEFEIS2HOAVF— Egrund LT, E@und)<en,
6 = j D, HOdz/® 2drem oo s,,_J'a),.Hab,.df/a),.zdr



254

en FHOD E(grund) fcﬁfﬁﬁﬁfﬁi’ & & T T, 5i=J‘¢iH¢idf

: /¢12d‘l‘ 7:5:5 ¢ipi! ﬁ@&ﬁﬁﬁ ¢(grnl;d) ‘:%Téﬁﬁ{ﬁo

. Ci1y Cgzy %¢"*¢; E—¢g; (E’J\ﬁ) 7;% Lbéﬁ‘cﬁgo

e= I OHDdr /P2 de—_S1-Hu+2¢1cHyg+c3?Hyy
€1*S13+ 26,6353+ €32 Ssz

Hij= j G:iHdr, Sij= I Pepsdr, Su=S;;=1,

T, RIEd 361301—0 aE/acz—O UJ%H"E)\TL. ¢ €2 %15, XEFER
ICRA,
E,= H,+H,; E_____ffu—Hm H,,=H,,

Su+Si2, Su'-sxz: (gu'—“saz:I

12—

iv) Hp= I I Ga (1) 95(2) + He (1) g (2) ~dirydles
=[[ 2o (—8’;; P gh 7= etira,

(2]

+ m_);b, (@) o (1) dr dr;=2S*En+J

b, b, "1 2
J= j jsba D) ¢ (2) { H—2En} 90 (1) da (2) dr dr,
— __BiSf__ 23.'. ' ¢a (1) o (l)drl-i-e* J.J. 9"0 (1) ¢b(2) 91’0(1) ﬁba (2) dz' dz,

"2

~Exchange mtegral

H\=2E»+Q

. Q= I J $a(1) ¢ (2) { H—2En}¢a(1) ¢o(2) drsdrs~ Coulomb integral.
: S~Overlap integral.

UER X T, %@li)VAf'"P‘io

Es..=2E,+ ?:S{

E (symmetric)~Es=—3.14eV (B/Mf) ---72=0.89A

E (antisymmetric)~E~REEREERER

SFEEBERE (Molecular Orbital Method M.O.)
2EFSFORTFOM.O. 220, ToFEiE, BEC LRV,
ZETEHEOEY self-consistently Z5E®, [Ex ZF—nbiE
Z, Aufbau Principle, F:U* Pauli exclusion principle 258 X
4. N OBRBBEH ¢~M.O. ToWT, ¢idr BBEIEELE
127, BECHERNHEDS 13 M.O. ETFRh T3
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ii) L.C.A.O. 57! (linear combination of atomic orbitals)
a—b, 2|FFH5FT
@=N(Copa+CsPs)
D,=NCo(Pa+Ps)s PL_=NCo(Pa—9s)
®,~bonding orbital @_~antibonding orbital
(/]

ok l;

N
(/)ua \‘ ¢+ / ‘.l’ub

ols

Srsa+p—asls~L.C.A.0.~M.O.

Prsa—¢isp—>0%1s

(Y2P.a, $p2P.b)——a2P, c*2P,

(¢2Pya, $2Pb)—— x2Py n*2P,

($2P.a, $2P.b)—n2P,z*2P,
*LIT, KEGFHORBKZIETF 4 F T2 &, ¢p(1)=Ca¢a(1)+
Coo(1), 9(2)=Caa(2)+Cohs(2), ¢=0(1)¢(2)~Pion+Pcov.,
If. CaxCo,  9(1)=Ca(ga(1)+ _C: @5(1) };=ca{¢a(1)+z¢o(1)}

1= g: , A REEEROBEYET,

iii) M.O. © = 3L —%fy
als<a*ls<02$<a*28<02Px<77§:£:’ <::§£:<0*2P;,
20 y0 < x0wrlvaluo:--+-- Mulliken’s notation.
c. D
KEFFA L - Th, James-Coolidge, Wang, Rosen, Weinbaum,
K3, ICAO, ASMO, CI X &ECI, /IMHGBRHEEOEIES, B
< @ Method W HBEAFRETHEE D S,
2. AWMAYBFCBELT M.O. #T)
a. JKFEIF H, i,
H(1s)| +H(1s)t=H.(els)* (1 Hi~spin £R.)
H(1s)|+H(1s)| =H,(oels)(e*1ls) . °



O, =0+ P =(Pa’ +Po* — 2Pa 058 )/ (2—28)/y- - I B R IBIE,
H.* of& X vy, {(Hot~(ols)!)
b. ~V Y ADEFFF He; fit
2He [(015)*(o*15)?]
WA IHINTERLEWE IRT v 5 23, HEEHTI,
(ols)*(02s)® HAELBIINS LD, FETHOREBRLATNER
5, He*(ols)*(e*1s)=He(1s*)+He*(1s) Tix, ZEi|X OfEEH
BH5,
c. A V2ZEFOSF

2Ne(15°25°2p*)>Ne, [ KK(o25)(a*25)(a2P:) $T2prd, STy,

(*2P5)* |- B LISV, ICH THOML 1 RFHTF,
d. 7 yF&K3FF, 7 v fkE
i) 2F(1s25%2p%)
~Fi KK(o25)"(a*25)(o2P, )t $T2p186m2hnd (o*2pP,)" |
iz, Fi[KK(20)*(yo)*(x0)(wn)*(vr)*]
Wiz, ZDOERT, ZF|EOFEEICEDHDIE, (x0) BLETH S,
ii HF |
H(1s)+F(1s*25*2p%)—~HF [ K(25)*(3P,)*(2P,)*(2P,)*]
© V.B. #TiE, H:F: ofians,
MEeThTrs M.O. 13 (62P.) THIZET, A.O. 25, O,=
c19u(18) +¢:62(2P;) TRFVITRY Fici@b, dipole 245, 2
Hy a<le; LEZLND, BTN, B1E7 » kETIIESH
EREEICIE, EECRINS,

I SHICRY ECREMEA : ATRORRL bS8E L LLLRNLER

II«1 $CRIT2#tH—EHRBREFAELHRLELT
HE1oI+2AD1a,1¢c,1-2BD2, I3 Tix, C-C R=BFH
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7, tn>EENFEICHEL, [+2, C, D,E, F, Z2Oo&RFFFEFV
DIV BEL, Brd, BAMILY LTwvw e, BENBERE o3I,
Hx T OBMBEAE»SEEHD L, B CHEN (BT Macro M
BRANERbDLED) RRHAOYREEXSN TV LLRELT
BRIV EE D,
A, %3, TOKVE, BREV S EERDC, TR BREEICREL
72w, 1+43B 01, 1+3D o1, HRETEFI»O 5% Space (&
) EHRBEINTVWHZ ERESTRE, IBTBELLRT, 1. 2AE
DM R (CBAT £ X b TIIE AU < BRI, BROKT
B~BFOKNT L LTHEIHEAZIN, AlRD 1« 2AD 1,a, 1ci & T,
FREREMNIT, A (HRAEFEITHHER, macroscopic 7, KW\ %
E23) o HRRABRHOBFFRA—VOEERREZ NS, Bz, Bl
RO Zh2 BV EF, 9F OHTBEREIhERESE, F1H
DEROINE, ¥+ FABRICSHS C.C. =7 v LT, FRALSES
2, BEEOREICEIHATNSIZE N,
B. =T, BIXNT, B LRBHECERTRIVEEIIANAERD D
DTH o720 HBUTOZEZICEX 5, 1) FlxE, rEABRES,
BFROFREEFICTOWVWTD% Eigenfunction ONRFAMNER»SLEBSH
JoEFETEHBIE, Fhid, BIERTHRLAEEBELBEICHA
L7BETHA D, 7ol ARKWEIREERD - R FOKE, TDOHFE
MNEBELEETALEBED order TURHBEHKS, LirL, HFHE
FE2HE AR TR T HEE, EX4OHIRIIFELE T 2w T, XENIC
FERFESNEERI E TR Vv, BFTOoWTORBREEHFEROEORD
Eigenfunction ¢n(x,y,2) i 2WT, HREE o(x,,2) KX LT, p=¢n*
(%.9,2) LB EIXET, Paldo K EOHTELOEELERL TS, NEA
HHERIEBE LTD ¢n 2, ¢ 22T, ill, BERATETNNE LS
T, ERLEOBRIIBDLVES 523, EBAROBFERZ2IENTIEARS X
WiZs 5, WEBET, 1508F% ¢.° TRESRIEBESGZE TS
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ERDZD - BREFIVETEORMEETCRNVCIBEAINRSE MR, RO
CEONT, FOB/TBED 1 DORAFTHS E v 5 HREEEZ M- E
TOMBETHRINERS TV, o

C. < rufitRcohiFo_8EH v 5 FEHSTII VS, BF
DOEEBITIE, 2550 Twv & Vv, BLETOETTHMSIIYHR
T, BOLEIHEBTA 52, ZZii—ENRELTHERV, ’
D. UFOKEEF. OF. fhoitslicovTti@T 5523, Sk
OBERNZTLS &, o ’

1. C.C. =572, BAOWHEEFNVET, £ case by case Toh4h
PRNEES, EEYRZL2TENCHET DO TRV, B, EFH5, £
Bz 7 F—v DR O L, MW, SXSEITEEED T LH
FRDDD LD, LIPS o BRTOERBEZ X 725 5
D, tvwiBSicEEAShZDOIEEE LIV,

2. WROBFREDEIVTIE GEIH), T 7 akBRETO TEDOHK
HERNEABE L ASHIrOETHINTIENEE LV,

I 2. WICRINEHH—AEFFOREES

A. 1R I-B, 5 6, 7, KEFFOMEITIE, KKREFA.BLLD
ABFEREL-BED, BEAKNT, oFEKEEZ2S, I, B, 7),
A, iii) iv) V) @, BFoESHIcEL, MEOEEHR, frEX#HE T RV
¥~18H,, J &%) O, B3I, H5H TR, '
2EFOR/ETIE, BET s $o DI FNVF~BIBLXELL, das P
HEILT Sas NBTHRL, I, B OMOBEREFOER D RFEHFT, S 23
FHA A kLR DHEL, ABERKS 2 1.B TiX, Ha, He OHEED,
1% overlap ¥ 5 &, TDWFD 2 — v LJFHT, EEDOFND, fIbHE
ShEEsHERTLIRCEBEING,
2 OBPDFBRITNE, HEEH, EIRTLEIPPHEETH S,
B. ~Y v A2EFHAFOFECONTIE, IL 8) b, shicht, 7
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v ek REMIT, T TORHFICLEDSE, BEEFVOERRE, TOMD
R, HMEREFNICOVWTODID LT T S,
3. SFRoRR—#togELLT
Ok, CBA TOREFHF, BOVOIMEFESEESRE#EOL-DD, T FVHA
%, EHBIE LT, BARL TR EEodlic, BRSFHONREN
WMIEHZEL DR WeBH/ — Fo—Hi2ER TR T, RO FREOH
MZSENTEELVWEHOWMELO7 FNXAF—D1 ADHD 7 —~ T,
BAMNZDO LB BRI, XFE4 Bo ARYHEXEXTO, A
KEOHOBIBHOTEZO—HTHHY, HELLES DTy X,
Z DR/ — b A&, FREHEIMOD DT, EHnETWniiss, [Abh»
DOREI 235N E, RA=8BEFOBETH S, - FEAE, NHERSHT,
INEBEFRIC OWTOZEABEIC SN/, ZEFRICOWVWTH, £O
EERCMEEER2FAIBT % C.I1. # (Configuration interaction meth-
ods B\ 13 Hylleraass #ftic, ¥ #%4RCEMT 2 HEZE 51555,
Lo LB Y, “U %, fixed complex set {@x)} TREA~T =3, O:Cr,
EBUET, YT, BFHEE CHE LV 587 Process T, b DI
25 FOREBLTL5»aMETHY, R, Bf, EHEEOBAEL
Ty L(Hu—Ed:)Ci=0, det{Hy—Ed}=0 OBERT, E ic2>nTD
k ROFER kY OBEIAHEOELDHAELZ B S (RABE L - T), BEHET
D Ha OFFED, ERTHS, —HEERNCTXE, hEEFTFie-on
T, SEEMMEY, BOHER, Bkl T T, BFCHALTH
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- A Study on Models of Atoms and

Molecules for Science Teaching

——The Usage of Models in Chemical
Bond Principle in CBA Approach—

(English Résumé)
Koichirdé Sekita

During the short period of forty years after the birth of Quantum
Physics tremendous development in all fields of natural science has
been seen. Recently there is a tendency for this growth and
specialization of various scientific fields to be developed more and
more rapidly. Nowadays, in the United States as well as in Japan,
in order to cope with this rapid development, many new approaches
in science education and high school courses have bteen introduced
and developed. These new developments are all aimed at giving a
more modern and true interpretation of modern science. However, in
order to produce appropriate programs, not only mere educational
values but also various aspects of the contents must be taken into
consideration.

The concern of this article is in elaborating points stated above.
As examples, the Charge Cloud Model, Orbital Model in the so-called
C.B. A. Chemistry (Chemical Bond Approach Chemistry) and various
chemical bond theories are discussed. The fundamentals of the
-development of chemical bond is significant in these models.

The microscopic mechanism of the nature of chemical bonds
concerning electrons and protons are beyond the macroscopic mech-
anical view of ordinary high school level. Although emphasis on
audiovisual aids, such as making use of models of atoms and molecules
are found to be extremely useful and give good educational results,
yet some feel that it is not a suitable method for teaching high school
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students who have only attained a macroscopic view of matter and
are not well oriented in fields of Chemistry and Physics. The rigidity
of the models may give misconceptions of the dynamic electrons.
There are many different roints of view in respect to this. To give
a correct and fair interpretation of the advantages and disadvantages.
of the use of models is in itself a very significant task.

In view of the fact that this article was prepared within a limited
amount of time, I am looking forward of further study on this.
theme and to deal with it more thoroughly.

An outline of the contents follows:

Preface

Part I. Mechanism of Charge Cloud Model and Orbital Model
in CBA Chemistry and Development of Chemical Bond.
Theory

Part II. Discussion of Some Models and Basic Concepts for
Chemical Bond Principle in CBA-approach from the
View-point of Quantum Mechanics

Part III. Significant Points to be Discussed: Comments and
Conclusions (Partly in reference to the Molecular Theory)



