POSCYIREE RiA S8 RUEL L) KA L

W& FEE
(L3 4)

W ¥

WL T WK AL S LE R BRI R BGRERL, HERSTO-IGRLS,
MEL B B K BECERABRRFOET RACKEREASTOR MM LMK,
ARABEHERE RPEANKETSBRE. M LNESTORBMML, SRERK
TREBEIRE.

BIEH S TAEERELTRILER T ETER ST EENML, BT SEXRK
KEHS Y, REERNORLBRSTHETERRNER> —, BERT—ENES
EPE R HE—ENE LY REEETEURT—RANHE, H—RIhBEN 5
FoHRENERBERLBERLRE S, TSRARBYMNLERE F o GAUSSIAN—
820, BHJLMLIKIIEE, MBEENLMSPEERRRRLRIIE, K3 8 HE
B 5L AR IR B R E—FY, HEXTHENERS, UEESENE
RAd iz EHEMRHE., FrENTERRAMQAB—80 ™ B4 s Ay LT KM 18 BLILiE
JFEUNIDATA — I $& i+ B L3178,

—. h &

UM SHERERE R, RERVILMSHERMEREIEER. HTFEREENAE
TERORECRIR/NERE, VA2ERARK,. BARTEAXRER., AXRANMLL
HhRRgRS: S, ERBEAMT.,

Fx={x1,%, 2 REBPRAOBE, DULHBIFEE— I nsE, % F wE
2%y FHIECHDE R St 2, KR -2 22—, A" - RIET X, X
M RGERI BBV R AT, tER BB ANR T XS K RTER
TRV BAETE, f2mNESBREITE IR, S METFNEER,

(1) R ERNEEE, FERS A, KEACMREL",

A3 1983F11 A WE
BERRBBEIGATX—TAHRTEREN, FBEHEkE £ 55 8 #8 HiFMQAB—
808/,

‘



ElE Ak BIL (R M HLE R SR (LR R 63

(2) EWx"EERE AR LOER K, BBIREAY = 121(x°+x‘+---+x"-x“) -

(3) HE(x")ZE(x" ) MEATESE, W%
?N=(1-A)x"+ Ax', 0<<A<1, A%0,5, ¥F(5), BN
(4) #4T¥5%k, 04
xf=(1-p)xt+px'y, u>1, HE(P)<E()U 4N =2 BN =4,
(5) HEGM)<E(«)M4x"=x", #m(6), TMBHTHRLE, ¢xi= (x7+x")/2,
i=0,1,,N, #HFT—EHF
(6) HHR—EWERER, NURST WERRBEHEENEE, SNERT %
.
WHARN0,25800.75, wBUAL.2~ 2 20, ( ASCHUAL.6 ). MERBRELSE
AL, BRMEEREE0,0018, AF0.1° PEBHEEEMENAEL0.1%,
ATHIRK, BAN_HAN—BRE&PHTRIE, BEFRETEREK, 4%
“HAREALRERNTERS, KBTI, RESHME, BHFBIARTFRELSF
RARHENLE, BFhEfBTRARELSBHRBN BN RETEDREEE
B A DL v R SR T Bk,

=, BB

e R - A

(1) JufiRibitgin % 2,

RASTO—3GHE, AYPE R “DRHEL” , s REFRAFIYMEIR™ . AN
CH,, NH,, H,0, HFpsr FILMERRFIEF B SBFHTEILARL, il 4 R
FR1, SYREFSHTIHE, RATILAELIIGE R,

A1 LTtk fe 48 R
KeSFE TERBL R (XMEDRLTHESH)
SaF RICEED
EERR . RN JIRGIE T MeE(hartree)
CHy rcu=1.093R 12 6 rci=1.0835(1.083) ~39.72685
( -39.72686)
NH; rng=1.1094 53 27 rau = 1.0334(1.033) -55.45541
<HNH =109.1° <HNH =104.2°(104.2) ( -55.45542)
H,0 rou=0.974 25 13 rou = 0,989%(0.990) —-74.96593
<HOH =102° <HOH =100.0°(100.0) (-74.96590)
HF  rpu=0.9173% 14 7 ren=0.9558(0.956) -98.57281

( -98.57285)

WREITRW T,




84 ol Kk & % 19844

HCH,, HFfeEyRBREE R L, WHRLNE—RXZRNIBRE AW HE, AR
CH ¥l b BEEEK0.018, WEIBAEAR, WEZNRATE (RE R4 K) BT
BREEBIEER, HRIMIKEMEKER, HHORETREMEMYEL. 08258, MFR
B8R, XTHEREMENKYE, HFHRE LR ERE/N.048, RE4D, ZE=
ANRATL (REME6 K ) A GEBIERER, HRAGUKFZRRK, WP EHE, WHE
B 388 B 3 4 TR TERR N O R BREIR A .

HNHAHOENRREE(RK, 48 ) ALk,

HORK, BANVESEBEERBEBE2RESE, REFCH INEN, BHARE
BB25K, WHARIKEREMT, REGEKBCRA 2 AHR 8,

NHZ KO EARRRERELOI04, RRMAKFLI094, RWERE E0,0734,
HBHT%, RAKES, HR5%, BOGEKEESSCRBFNLER, R REABKIGE
K53k, MHEIHERB S, REFHT—MR4)E ( SREM22K ) A8 EE & /D &, Bt
By, RAREEERA(EKEIR02R, #A3°), BEPNIBENRE, MBEHRE
BEHITER, (BSR4, REMIIK ). Xeht—5 308 T 0 & 0EBS
HREBREMER, VERESREETE, FRORIEREETE.

(2) JUFT5STOME fE &SRR R (LRI REH 22,

#H,, H-y CH,, CH;y NH;, NH;; H,0, OH-y HF, F-3Ex £ 4 F—

BAE FECTLME ERN KL, MRASTO—3GHEA, efdEZXM TV FE, LA
R BHEEROHLE, ARAILALE( Bs=pe=p,=p. ). BRAK 2,

22 JUiT 5UE B 1L (155 Py i)
5 L ag B # 4 B R RE&E ifﬁspc%
T OgKG)  #A0) CCnomF) o (hartree) REAm
H, (0.742) 0.747 (1.24) 1.18; =-1.11914 35 11
H (1.24) 0.68s -0.46343 35 13
CH. (1.083) 1.091 (1.72) 1.76; (1.24) 1.174 -39.73057 51 18
CHj;™ (1.0u0) 1.211 (117.1) 95.6 (1.72) 1.57; (1.24) 1.03p -—38.72488 210 90
NH; (1.033) 1.036 (104.2) 103.8 (1.95) 1.95, (1.24) 1.229 -55.45567 63 22
NH;™ (1.030) 1,185 (100.0) 92.7 (1.95) 1.83s (1.24) 1.005 -—54.65823 205 105
H,0 (0.995) 0.992 (100.4) 101.2 (2.25) 2.24; (1.24) 1.24; —74.96604 49 18
OH™ (1.09) 1.26¢ (2.25) 2.14; (1.24) 0.93; -74.15114 128 54
HF  (0.9565) 0.9560 (2.55) 2.55; (l1.24) 1.29; -98.57379 41 11
F- (2.55) 2.39; -97.70901 24 9

e

H-mF BREABECMRL, WERELESHNASIBMT%, HEEIOH EH £
RICELHREIK, REGBRKES A HKM24K, BHARKEKLES, TH fF-H
FH, WEXLEES, JRAFUATHEYEN T EEYIZAER,

RESFHRLERER I WUMRELEROEWL £, BHTUA, (RERENE



Eup S BLILf ek aRe R L S8 B AR (L B 5T 65

PR R AL ARV R, TR — MR LT A MRS 1, 45 F Mabth J B
o XA TIUMOEBMFREBE, XHE “HREL” O hks TERRE S,
BITCRULMR SIS Y, SBREEMRERA, IR SINAL LN,
FH,OM B, FEOAEERM L (8K, BAMRND, REGHKEBR 7 7N
k. ERBREME, EEFERE, EWREMIAULAS KRR R E B TH
.
{85, BIBF CH], NH] fa OH-% 2 -- - -~

Ly
fLiezim, JUMERMB A CERE TR

M CGRREBES3% ). SREBRESH |, B ;

k210, 205%1128K 2%, XEPICH. H - /\ -
R RN S EEENEE, W1, 4 -
IR R B ATREREE AR S AR o

T, SRHEH Lenlu RO K ) 0 \/\ L
(BC—HECHiMEM ). BB mRHRIE 13 o 5o

SRR S TR L,

I, B4 L RE T, BE—BE
fetein, FURBELE KGR~ N TS
I H, B 2R BRI KSR, B
WAERRDNS, BRSSO~ B R L T
b, AEEMAMEL, BE5 AT 0w w0 e g0 100
B, XNETTB, 3555, $5 8 o
SRR RS~ BE Lk, fmsory H1 CH WRRERHERFELMRA
STA RN RS, TUES, FERBMEE, B ENRRETRNRE
Sy EEEMEERENEL.

=, PuERHI S LA R T
DBSRAR TR RR T R A8

SHEABETFOZRNE TEEETSEE, Hit, HETHERITELEIRTR
FRELAEBEIEE.

REREADNLBEEEGEABETORE S A HEHOMOR R IEME, H B4
BN RIES TER, XETH, ARFAFERENGN, BATRERTRA
RS FRL. XRARTEERD

REARBEHY+ A-=HA, HFEBRFHENHME. REMEARE T HX6
BB Z R, XERT A NRFREGEHE ZMAAETFHEE,

BR, XM, LieREAIERENGTORM, HRSTO-GTOMKE, N—
31GEH, BEEFRMLBHMEO—31G*EA, T B FHERXEEMNMP2/6—31G*EA %




66 Bl k% % K 19844

78, |MABIEZRMENLER,

19814, Chandrasekhar®#2H ®), EHREHEPI—31GER EME — /4 &
B—BNERAREEFEHRE— MRS, Hha—31+GHA, HELE LW
e, EHEE_RATERE TR FREFEREGRY, SEREMR 5 & 82, #
HOMO#gt Bt AB 2 IL14.

mESTFREBEEFH, MERFHTARE - IMTEERNRFRELS, Bt
WREEMNT., MR+ GEANXBERETHRFEIEELHAE, B 4, £H
4—31GEERBZ—WSTO-NGEAR, RIMAKTLUHSTORGTOMN KL 2 FiHiT
KR, BRE, ERENET RBERNIMeEEBENRELBR., XRRIEE
BRF R IR ITRNRL LA, (e FE,

BBLR 2GR, DUHBETFHRRBEN R pES TR G, HNEHR T, L8
fr¥apikcal/molfg, SXMBARMBHTEFBERFITES, UIELK.

TLES], STO—3GKERELRUELNITHENE R{E F 140—230kcal/mol ) =
g, RXEEIVRILORN, #HTHERERL, SR k5E. H-H R FEE6E
EIESEE (0L, HAMBEHET45—60kcal/mol, R TIRILIEE T R,

£ 3 B F % 4 % (kcal/mol)

RBE®Y k3r STO-3G) 41-31GB) 4-31+G) JEMEPHE®

—— e e 2

H 400. 1 111,35 601,7 442.0 401.8 405,0

CH; 416.6 505.6 559.8 163.1 433.5 425.2
NH, 403.6 501.1 547.0 448.6 421.2 422.0
OH" 390,8 511.3 56543 426.0 - 394.6 403.2
F~ 371.5 542.6 602.1 401.3 361.9 379.1

$RTMI, STO—3GEEMLME., BRACRILTHERZRHE, NHESXRET B k WE
35, B THOMORR NIEMERFLETRFR. WATERE—S B3t gk it H
BABOAK, MR,

$ F T M

C1) BRREAT, Wbkzem ( BRTEMC) , 1981, 2, 67 BFETSISCHRE & 2 &K L % 2 #,
5(1984),721.

(2) Pulay, P., Theor. Chim. Acta, 50 (1979), 299.

£3) Owens, P. H. and Streitwieser, A., Tetrahedron, 27 (1971), 4471.

€43 Pople, J. A. et al., QCPL, 13 (1981), 406.

(5) RER, BUKE, XI¥v, HEKREER, 21 (1981), 2, 15,



FUY WKL R fri 2 it R S L i iF 67

(6] Nelder, J. A. and Mead, R., Comput. J., 7 (1965), 308.

(7) Lathan, W. A., Hehre, W. J., Curtiss, L. A. and Pople, 1. A., J. 4m.
Chem. Soc., 93 (1971), 6377.

{8) Chandrasekhar, J., Andrade, J. A. and Schleyer, P. v. R., J. Am. Chem.
Soc., 103 (1981), 5609.

Study on Simultaneous Optimization of Geometry and
Exponents in ab initio Calculation

Chen Zhixing Su Yingzhong
Abstract

A simultaneous optimization of geometry and orbital exponents in ab initio
calculations is studied. The simplex method is employed in the optimization,
and the STO-3G basis set is chosen. Full geomciry optimizations with and wi-
thout optimizing the STO exponents arc carried out on hydrogen, methane, am-
monia, water, hydrogen fluoride as well as their deprotonated species. The res~
ults without exponent optimization are in excellent agreement with the data
available in literature. The resulting deprotonation energies are better when the

STO exponents for the valence shell orbitals arc optimized.




