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Resonancqs: Vibrational term
values for d 'A,-state CH, as a

function of the size of the

simulation box L (A).
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The d 'A.-state is a small bond angle state
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three interacting states.

The dissociation of singlet methylene 1s important in combustion and

sets for the C and H atom, respectively, augmented with diffuse functions
on the C atom. We obtained the adiabatic potential energy surface of the
d 'A, state of CH, as well as the adiabatic potential energy surfaces of the

[1] G. J. Vazquez, J. M. Amero, H. P. Liebermann, R. J. Buenker, and H. Lefebvre-Brion, J. Chem. Phys. 126, 163302 (2007).

astro-chemistry. Here we investigate the predissociation of d -state CH, R v G 7 oL =65
via the reaction path CH, (d '4,) > C('D) + H,(X 'E,). The singlet 3885 —v— c}llﬁz '\'\v\v\ /// S =y @ e
electronic state d '4, is a small-bond-angle state (o, = 46°) with a very e Y %1 311 V\I;/:‘ /./. o /
low dissociation energy of about 4200 cm. There is an avoided crossing g A A V\'}/gw vvvE A ; N\ e /
between the d '4, and b 'B, states at asymmetrical geometries leading to = Fi s o s %‘: /
very complex shapes of their adiabatic potential energy surfaces. We have 8 3gqphaanastt ’././-/‘/ y s = ] N NS
employed a multi-reference singles-and-doubles configuration-interaction sty coeec? - | W /
(MRCISD) method based on full-valence complete active space self- I s CT— ‘ <10
consistent field (FV-CASSCF) wavefunctions [1] as implemented in -39.1———————— /
MOLPRO. The basis set consists of the cc-pV5Z(-h) and cc-pVQZ basis 180 160140120 13(; 000 A 200 e r/A
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The minimum-energy bending paths for the four The avoided crossing between the
lowest singlet electronic states of CH..

adiabatic d '4, and b 'B, PESs of
CH, at asymmetric geometries.
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Diabatic potential energy surface of the d 'A.-state of CH,

O =0 =46"

The (quasi-)bound vibrational states were
computed by means of the stabilization

An 1llustration of the resonance width obtained by
convoluting the distribution £ =E (L,), i =1 to 700,

with a Gaussian profile (HWHM = 5 cm™), where
L =4Aand L,=10A.

10000 method by Mandelshtam ef al. [1] in
8000 ' association with the variational program
6000 TROVE. The vibrational structure of the d '4,-
2
4000 state up to 10000 cm™ above the minimum is
2000 obtained through a full 3D calculation of the
5 d -state diabatic PES of CH..
11 V.A. Mandelshtam, T.R. Ravuri, and H.S.
7
HH 1 R Taylor, Phys. Rev. Lett. 70, 1932 (1993).
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L. is the length of the box, L, = 4 to 10 A
« — as i =1 to 700.
Loy = 10 A
Resonances in J 1 A -state CH The near ultraviolet band system of
2 2 singlet methylene
FBR representaion: In a paper by G. Herzberg and J. W. C.
. - 60000 ! i Johns entitled “The Spectrum and
DVR representaion: Plane waves for R | v\v\ A ./ Structure of Singlet CH,” [1] a fragment
Morse-oscillators for r, and r, 500001 M J / of a weak near ultraviolet absorption
3000 8000 SEaL S . i /A/ /' band system was reported, which could
D ' | || Experimental v i o not be vibrationally assigned or
7900) _ valu v Y ESSE
% - 7900 e — - 400004 R b ;‘i ./ rotationally analyzed. The three
g 78004 7800~ T 5 |10 L‘ ™,/ observed bands of the system were
=) 77OQ [ — 77000 —— 1 L i S 30000 Eﬁg; — }m",/:7'/_ tentatively assigned to absorption from
S 76000 1 — 7600%%— § (0100 /x‘ J _/ the @ 'A, to the ¢ 'A, state. Herzberg and
S 7500 ! = — =— £ Vs ¢« / Johns also suggested that it was weak
g 7500 = 20000 A s L d inati it
+ , ta Laah J . ue to a combination of a small transition
T 7400_ 7400_% - [ K /-/ 74 dipole moment and predissociation.
S 7300 7300 10000 o I Ell 2 | These three bands were vibationally
C 7200 72001 S P *2ageceee® o 91A1 assigned in the theoretical study by
§ 2100 e et o i - Iflil Yurchenko et al. [2]. The assignements
Mo noo———————  L— 0- " e were later confirmed by Wang et al. [3].
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The minimum-energy paths for the four lowest
singlet electronic states of CH,,.
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