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HeH' B2 70 TORLEHEZTTIVTHD, ZTOMEEKIEHe + H > HeH' THE AR
HRE TXVF—IICLE /R He + H — HeH OENHFSAINH . A/ — b TlRliEO» 7T x b
F—HEN K ER L, ZDEWICDWVTHIHT 5. W BRI HF/6-311++G** ThH 5. ARG
S THUE T RV F—HENIX TIE, HeH D I1HEDHET L+ — (—1.6288a.u)ld HD1s (—0.4998a.u.) K O
K<, ZEELTWBD He Dls (-1.9983a.u) X D <, REELLTVS. 168EIZIHBEIC He D1sHE
THRENTHED, HeH DHe L HOEREMIZZTNZNH03IBXT07THS. TOXIICHOETH
He %> T3 728, He DIsHUEN S WS LS E FRIKFETRLERTE X515,
TS AR D FIE T3 )V F—HEN X TlE, HeH D1cHEDHE T X )LVF—IFH Dls (—0.4998a.u.)
BERUHeD1s (-09176au) K DKL, ZEEL TV, HeDEBEFHH {NCEH S 728, HeDIsiEm2D
DE T DRFENFEE NLELT 5.

F—7— K: HeH', Molecular orbital energy level diagram, HF/6-311++G**, Covalent bond type, Coordinate bond type
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Xlmenibsa L LT, ek, ENEA,
A X UGG, ®BEMES, KBRS, NaT VRS, 77
VTIIWVT IV AREGOTREEN DS, D5 b, HER
B ERNFES OB N T RN T G THE. 1
FUMB L REMEGRRTEAKRZIENT 5. /KK
B, N\NaF RS, 77 v TIVI IV ARESE, TR
BRZERT %.

DTREB G D D BHERG IR ZE22D D5
FH1OTOETFZHL, TNEDFETFIDODETZ L
G35, MBS IEANLE 762 & D L Rz x
WETTAEREN, M ETROARDE A2 DD T
WKLo THEEINS. HAMA LEMNEOEWVITHS
TE K DUAIRAE T & 2 X ER AR K D IKREDE W T dH
D, IERENTEEICKERBEBNE RV, ZLlED
EOORIRISHTHL) T MRERGHTIE R DRV, 20
HERES LRGN DR GIIER E NS ZOE
DDA ENTNE LS.

EZBDONRATH %, BR2JF 51O E
EERERE T OB EIEEDOENCK D, 44 xR
DG L RS, BREFD TFOmE BRI ETIVII2E
THDHeH T»H%. HeH DL, #EEICHDZ2O0D
BAEHe LI E > T3 [1,2]. FOREETEKIE
ETHE" "THT L He' o+ He —» He:H' THEZILEHRS
BRI BN AR He: + H > HeH WMNEZHN%. 5%
SR LICEBBEF S FORLBEH TN ARETIVIE
HeH TH %It b b3 Z DR AR OmE & D
BRZICERINTWERY. A/ —FDORKEEHMNTR
E/NE S H BP0 FOMATEEN LA/ S
IR E TH A ERTHETHS.
SFEELZ D THAR S L RS 23T %
B, 205150 1 O T R 2 SRR ORI 5 | X U 72K RE
DFTHE T 3 )V F—HEN I B &, B A IS
ML EREE D 77 e 3 )V F—HEN 2R Uc 7 7iE T
FIVF—HEN KB HNENS. K/ — b TldHeH DIk
AREER & BUNAS B R0 FiE 3oV F—HEA X 7Z R
LU, ZDENTDOWTHIIAT 3. Z L THeH OFEEH
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Figure 1. Covalent bond type molecular orbital energy level

diagram of HeH ™ in a.u.

Table 1. Orbital energies and Total energies of H, He, He'

and HeH' in a.u.

1s total energy
H —0.4998 —0.4998
He -0.9176 —2.8600
He+ —1.9983 —1.9982
lo 20
HeH+ —1.6288 —0.2747 —2.9294

HRGE DB G2 BT 5.
2 EESE

FIKBEBUIIE N > Te ik 2 B ILHIFHIC R S N T
W 356-311++G** [34] & Bz, FHETEE, HIE T
¢ He' i 713 UHF 1%, Helf 735 & U'HeH' %) 113 RHF i%
MM Lz, AWz 7 a2 5 L& Gaussian03W Version
6.1[5]TH5. FtEHIZ/ — T w78V T Sony £l
VAIO VPCX11ALI TH %.

3 @R

6-311++G** TR LN B HE T, Helf ¥, He A4~
BXUHeH D FOHET RV F— L 2T RV F—%F
F-Hiffiau TTable NHI/R U7z, FERIBRI RV, &)
FEDB A 2R EHOE T 3L F — O RERBIEUR I K
& {72\, HeH 4 1 ORLMIERHE (0.780A) &k el L 7.
BIE T LD r VERIEZENF N He 0.306, H 0.694 T
H5. DEODHDEFHNHellEH > TS, He" +H —
HeH" (HAH#ESE) L He + H — HeH'(BAIEE AR D
ROEADET IV F—IZHTHE HY-2.4981au. (He' + H) T
HY, %BEN-2.8600au. (He + HY THBDT, HBEOR
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Figure 2. Coordinate bond type molecular orbital energy level

diagram of HeH" in a.u.

S SR OB DAL XV F—NCLETH 5.

AR AR L BRSO T8 T 3OV F—HENL X
7% Figure 1& Figure 211 L7z, XD RiHIE HeH 0D He &
HZ BRI | E B L 72 i FOHiE T 3V F—2/R LT
W5,

HABEETLO ) FiiE )L F —4E07 X (Figure 1) T
1, HeH DIcHEDHE T X )LF—IFHDIs & DKL,
LZEELTOBEDHe DIs&k i<, ALkl Tw
%. TONTHHELIIVF—OMRIEA A DRI
HiEA72VED LIHRHF [6] DY A LA TH S, HeH D
IollEIXBEICHe D IsHUETHK SN TED, 14~
PHOBNMESEIEKT 5. SRl b7z X 5 IZ HeH' D He
EHOR VT VEMITEFNEFNKIBLT07TH D,
COXIICHOEFNHe ICH > T3 78, He' D
Is#ED B R 5 EHGAICE FRIRTE CARLEILT 5.
Figure 11& 1 4 D EWIEEREEE D77 FifizE T
WF—HERKTH S.

TBRLALAE ST O 53 F#E 13 L F—HE(L X (Figure 2)
TlE, HeH DIcHEDHET XV F—IZH DIsBXT
HeD1s X W &L, LEILLTWVWS. HeDETHH HNC
HB72, HeDIsiEh 5 /12 & XA E 1/ 8
MIRE S NLEILT B K SICR X 5. Figure 203 811
IR BNIAS BT O 7 e T 3 )V F—HERIKTH 5.

0 3R I DL RE AR A (WIKEE ) TO2 T 3 )L F—
DR 5 HeH DFSEIIENIFEETH % Lm0 5
N%. LHBXUHFOEGIIEERETHS.
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HeH+ is the simplest heteronuclear diatomic molecule. Two molecular orbital energy level maps of HeH" are

shown in this note by using HF/6-311++G**. One is a covalent bond type map shown as He" + H —HeH". Another is

a coordinate bond type map shown as He + H'—HeH™. The latter is stable. In the covalent bond type map, the orbital
energy of HeH" 1o (—1.6288a.u.) is lower than that of H 1s (—0.4998a.u.) but higher than that of He+ 1s (—1.9983a.u.)
because of destabilizing by electron repulsion. In the coordinate bond type map, the orbital energy of HeH" 1o is lower
than those of both H" 1s (=0.4998a.u.) and He s (—0.9176a.u.) because of stabilization thanks to decreasing of the

electron repulsion in He 1s.
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