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r(C = OyA R (Ar-C)y/A 6 (Ar-C-0)/(°) V; (bend)/cm ™! V; (stretch)/cm ™! V3 (C-Ogy)/em™!
Ar-CO 1.1314 4.0843 71.00 5.7 24.0 2186.5
co 1.1314 2186.7
Ar-CO* 1.1186 2.2211 147.89 111.0 382.2 2265.0
co* 1.1176 2258.2
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E'5 (a) 7 14.6—15.9 eV BEE G N 1% Ar-CO F1 Ar [P0 HL
BRI, LA CO HIEIRIBOLIE; (b) 7E 14.6—15.9 eV HE & E [l
ARSI CO eI i

KF Ar-CO [ H I BE (ionization energy, IE) A
PARI N A 5 T 5

Ar-CO+IE — Ar-CO™ +e,

IE(Ar-CO) = Ey(Ar-CO™) — Eo(Ar- CO).

Fi% F 7745 2 CO A Ar-CO ) HL S g 71
AFE 3 H. CO TR ERRIIEIR(E N 14.012 eV,
5 NIST b /A#if) 14.014 eV — 3. Ar-CO [ L 5
REFFRILAE 13.099 eV, 5 CO 7> I HL B AE AR 16
fH2 2 61 = 0.913 eV. 4R, 5 CO ) HL B REAH L,
Ar-CO [ H B RE R A T 4085, Ar-CO ) HL B e ) HE
WAA 13.099 eV 5 SCRkRIE a4 B35 13.03 eV
Fra3ar Ol SBRATHISZIGE N 13.38 eV Fl Ng %5
NHISZIAE 13.33 eV 423 [19],

10 2C 10 2C
1.1384 A 1.1176 A
CO Co+
, 3Ar
3.8668A | 4.0843A

0 b T ; 2C
1.1384 A
Ar-CO Ar-CO*

K6 JUTHEREE (a) Ar-CO; (b) Ar-CO™

#2 G2 A EARRI Ar, Art, CO, COT, Ar-CO

Ml Ar-CO™ [ FER

E, (G2)/Hartree* E, (G2)/Hartree

Ar-CO —640.233689 Ar —527.055700
Ar-CO* —639.752297 Ar —526.478943
Cco —-113.177496 CO* —-112.662554

% | Hartree = 27.21 eV

7% Ar-CO 12 #1838 Ar-CO+DE—Ar+CO
i, "B f# e DE (dissociation energy, DE) 7] DA
TR ERIE AR
Ar-CO+DE — Ar+CO,
DE(Ar - CO) = Eo(Ar) + Eo(CO) — Eg(Ar-CO).

I G2 J5 118 21K Ar-CO 1 Ar-CO™ [ &5 fift
BE 4> 31N 0.0134 eV F1 0.926 eV (¥ 3), Ar-COt
F Ar-CO B i BE 1) 2 18 6Eq = 0.9126 eV. L #¢

053602-5



Y12 % 3R Acta Phys. Sin.

Vol. 62, No. 5 (2013) 053602

81 Fl 8E4, W& AE W #e ik, M AE & T 55 i se 11
¥m5 Co 4 FAEM K HERE M T A K,
X2 5 T N A B 6 [ A R e M RS L Lk
A, 15 vdW Bl #% Ar-CO B ot £ b e A 1
¥y B9 A5 AL XF Ar-COT Al Ar-CO #5 B TH Y 5 i
P

#3 M G2 M HARIN Ar-CO HESBE, Ar-CO
Fl Ar-CO™ [HIfR B fE

IE(G2)eV  IE(Exp)eV  DE (G2)leV
co 14.012 14.015

Ar-CO 13.099 13.380 0.0134

Ar-CO* 0.926

5 4%

A SCRI R D SR e i B B 3 L, T & T
Ar-CO BIFR GBS 5, /£ 13—16 eV AE = Vi [
W Ar-CO Rl Ar f9O1 L 1 203 i 28 R T 7] 20 4
WEZ GOt BERICEENE T COo T I4EX Ot

o, MO BRI LA T Ar-CO M
BE N 13.380 eV. il HL L Ar-CO H G HL B8 250K
L CO 73 F 45 LM OG g, FRATRIAE 13.9
F 14.6 eV AERIEEN Ar-CO™ 1 LB 250K il 28,
FEIBLT CO 431 [ 4 Xt e Wi e 1% Hh i sk
F| cot (X2X*, v = 1,2 fll 3) Rydberg R%IAI CO*
(AID) () n = 3 BIRBNF I (V' = 6—9) FE . 1
14.6—15.75 eV JaFRe G FE A 1 Ar-CO 16 HLE
R AL T E BT CO KRR, R mT
Ar Al CO Z IR EAER, &1 5 /N E B it 45
MIRA T ¥R, £F 15.75—15.80 eV 1 ft &:3u [l
P Ar-CO 1% FL B R0 il 28, & 10 & 1 52 21 24 4y
Ar 1 CO 3L [FFZm.

3L QCISD 71t 5 1 Ar-CO Ml Ar-CO™ 1]
JUATAE R, 45 SR A AE vdW 7% Ar-CO HLE It f2
dps A TR RLAR K. G2 J7ik L Ar-CO I HLE
fE, Ar-CO 1 Ar-CO™" Bsfiae. @it 4, AN A
Ar-CO 1 Ar-CO™" BRI 2 5 1 CO 73 T1EH %
HARG T Bk CO RAE T L BE TR ok
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Abstract

The photoionization mass spectra and photoionization efficiency curves of Ar-CO clusters are obtained with synchrotron radiation
mass spectrometry. By comparison with absolute photoabsorption spectra of CO, the photoionization efficiency curve of Ar-CO clusters
in an energy region from 13.9 to 14.6 eV reflects mainly the properties of Rydberg series converging to the X2X* (vt = 1, 2 and 3) of
CO™, and these of n = 3 vibration sequence of the series converging to the A2IT state of CO*. In the energy region from 14.6 to 15.75
eV, the curve reflects mainly the absorption property of CO, but its five strong peaks shift toward blue due to the interaction between
Ar and CO. In an energy region from 15.75 to 15.80 eV, the curve reflects mainly the absorption properties of Ar and CO. At the same
time, ionization energy of Ar-CO, and dissociation energies of Ar-CO and Ar-CO™ are also calculated using the theory of quantum

chemistry.
Keywords: Ar-CO cluster, synchrotron radiation, photoionization
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