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The photoactivity of RCo(CQ)(R = H, CH;) complexes has been investigated and compared by means of
state correlation diagrams connecting the low-lying sinfffefdco — 0* co-r and @, — 7* co) and*A; (dco

— 7T* co) electronic states accessible through UV irradiation, and the low-lying triplet st&em¢®A,), to

the corresponding states of the primary products ®o(CO), and CQx + RCo(CO). The electronic absorption
spectra have been calculated by time-dependent wave packet propagations on two-dimensional potential energy
surfaces describing both channels of dissociation, namely the homolysis of-t@e Bnd the C@—Co
bonds. It is shown that the absorption spectrum of HCog@®jharacterized by two peaks; the most intense
peaks for each set are located respectively at 42 659 and 45 001 Time CHCo(CO), absorption spectrum
also gives two sets of signals with maximum intensities found at 42 581 and 51 515These bands for
both molecules are assigned to the two metal-to-ligand-charge-transfer (MILg¥: a* o) states. Three
photoactive states have been determined in both molecules, namely the singlet mdialtb-charge-transfer
(MSBCT) states (& and BE), simultaneously dissociative for both the homolysis of CO and th€®&
bond, and théA; (oco-r — 0*co-r), dissociative along the RCo bond.

1. Introduction dependent wave packets propagated on two-dimensional po-
tential energy surfaces (PES) associated with the four low-lying
alE, b'E MSBCT and &k, b'A; MLCT excited states. Further-
more, we aim to determine the photoactive electronic excited
states for the homolysis of the metal-hydrogen and metal-alkyl
bonds and for that of the axial carbonyl. Another goal of the
present theoretical study is to check the potential of these two
transition metal carbonyl hydrides as good candidates for laser
control of ultrafast (below one picosecond) photofragmentation
into concurrent primary products. The novelty of this article
regarding previous contributions is to provide a comparative
study, based on state correlation diagrams and wave packet

Ultrafast dissociation of a carbonyl ligand is the most common
primary reaction observed when ultraviolet (UV) light irradiates
transition metal carbonyls. In most cases this primary reaction
competes with the homolysis of a metahetal bond (Mp-
(CO)0),t metal-alkyl bond (RMn(CO)(a-diimine), R =
methyl, ethyl, benzyl§, meta-methyl bond (MeMn(CQ)3
MeCo(CO)),* or metat-hydrogen bond (HCo(CQ) HMn-
(CO)).56 Despite the number of experimental and theoretical
studies devoted to this class of compounds, the knowledge of
their electronic spectroscopy and photoreactivity is still limited.

The ground state properties and reactivity of RCo(£ayd . L
_ . - propagations, of the photoactivity and UV spectroscopy 0f-CH
RMn(CO), (R = H, CHy) have been extensively studied by Co(CO), and HCo(CO). Moreover, the detailed theoretical

means of Density Functional Theory (DFT§ while the : : 0
electronic spectroscopy, photochemistry, and quantum dynamicss'[Udles reported until now on HCo(CO}° focused only on

of HCo(CO), and HMn(CO} have been investigated by accurate t\_’\fo Electronlc states, namely thEAMSBCT) and 81 (aco-+
ab initio methods supplemented by wave packet dynafnids. 0" co-r) States.

In a recent detailed study of the electronic excited states of
RCo(CO) (R = H, CHs) by means of multistate complete active
space second order perturbation theory (MS-CASPT2) and time-  2.1. Ab Initio Quantum Chemistry. The quantum chemical
dependent density functional theory (FDFT), we have shown  calculations for the RCo(C@prganometallic complexes have
that the UV energy domain for the absorption spectra of both peen performed undéls symmetry keeping the & symmetry
complexes is dominated by a series of allowed low-lytg constraints. For HCo(CQ@)both the optimized DFT(B3LYP3
metal-tos-bond-charge-transfer (MSBCT) artE and *A; and experimental structufésvere employed, whereas for GH
metal-to-ligand-charge-transfer (MLCT) transitions, which are  Co(CO), the geometry was taken from ref 12, optimized within
slightly red-shifted (by ca. 1800 cr¥) in the methyl substituted  C, symmetry at the DFT (B3LYP) level of theory. The structures

2. Computational details

COFT]IOVS‘X_?2 ) _ ) were optimized only for théA; electronic ground state closed
The aim of the present work is to obtain the main features of shell configuration. As shown in Figure 1, both complexes show
the UV absorption spectra of RCo(CQR = H, CHg) by time- a distorted bipyramidal trigonal structure, where one CO and

R = H, CHz are in axial positions, while the other three carbonyl
*To whom correspondence should be addressed. E-mails: Ieti@chemie.fu-groups are in equatorial positions.

berlin.de (L.G.), daniel tix.u-strasbg.fr (C.D.). . , : .
eﬂ'Ere;(umv)ersi?;‘geeﬁﬁ_“a” .u-strasbg.fr (C.D.) The electronic configuration of RCo(CO)R = H, CHg) in

* Laboratoire de Chimie Quantique. its 1A ground state is described byct-r)? (3d,)*(3ds),* where
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(569)/ 143 1763570 8 where H _is the total Hamiltonian composed of the kinetic
D3 )o o o*’a"‘“\ operatorT and the potential operator, given by the adiabatic
1.801 PES, Vi(01,g2), on which the time-dependent nuclear wave
(1.818) 1.806 packets®i(q,gp;t) are propagated.
9.0 d56% 1.812 96.2° The kinetic energy operator, defining the dissociation of the
(39,?} ° } ° CO and the H or CHlligands, in a reduced 2-D model (Scheme
1.170

rliﬁu 1.170 1), is given by
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Figure 1. Schematic representation of HCo(G@) and CHCo(CO), 2m; g2 2My 5g,”  Meo(coysdt 90, @
(b) with the molecular axis assumed in this work. Most important
geometrical parameters are given, distances in A and angles in degwith reduced masses of
adapted from ref 12.

: . Mg Mg Mo Mg

the bondingoco-r orbital hasa; symmetry, and the 3dand m, = +—°(CO)3 and m,= C:L—O(CO)B 3)
3d; orbitals belong t@ symmetry. The low-lying vacant orbitals Mg T Meocoy Meo T Meo(co)s

correspond to the* c,—r andz* co antibonding orbitals. More
details can be found in ref 12. All the calculations have been
performed using the multiconfigurational complete active space
SCF (CASSCF) methdfland multistate Complete Active Space
second Order Perturbation (MS-CASP¥2)ith the MOLCAS

6.0 packagé® The CASSCF correlation diagrams have been
calculated in both complexes using an active space of 10 +oo
electrons correlated in 14 active orbitals CAS(10,14) by means o(w) U f o Gt Sot)-exp((Eqgp + Fiw)t/h) (4)

of state-averaged approach including 9@nd 8(A") states (the ) o

electronic ground state @ symmetry and eight excited states) WhereEo is the energy of the vibrational ground state of the
of HCo(CO) and 5(A&) and 4(A") states (the electronic ground electronic ground state, arkdy is the energy of the absorbed
state ofA' symmetry and four excited states) of gEb(CO). phqtqn. The total autoc_orrelatlon function is the sum over the
The asymptotic limits are obtained with the corresponding R |nd|V|du§1I autoco.rrelatlor! functions corresponding to each
or COy ligands at 50 A while the rest of the geometry is kept electronically excited state

frozen at the equilibrium. A level shift of 0.3 au has been used

in the MS-CASPT2 calculations to get rid of the dramatic Sol® = D SO = (a0t = 0)|Py(c, )T (5)
problem of intruder states. The same nonrelaxed approach is ! !

followed in order to calculate the PES at the CASSCF level ang describes the evolution of the molecular system on all of

along the internuclear coordinates, and gz, defined as the  he electronically excited states by tracking the overlap of the
distances d(CeR) and d(Ce-COay), respectively. This ap-  wave functiond(t) with the initial wave functiord;(t = 0) as

proach is justified in that the direct dissociation of the ligands 5 fynction of timet. The initial wave function is calculated as
R and CO will typically take place in less than 100 femtoseconds

(fs). Obviously, other relaxation effects such as the umbrella (bj(ql,qz;t =0) =[¢ji-¢00(q1,q2) (6)
motion of the three equatorial carbonyls or the stretching of
the carbonyls could be investigated in a more advanced study.that is, we demand that the initial wave packet in the upper
The relevant PES have been calculated using a CAS (10,14)electronic statg equals the wave function of the vibrational
and CAS (10,12) for R= H, CHz complexes, respectively, and ground statepoo(01,q2) multiplied by the normalized transition
the same number of roots as specified above. Note that in thisdipole momentgy; at the Franck Condon point, defined as
case, only th&) symmetry has been considered. The potential
functions used in the wave packet propagations were constructed \/ 2 2 2
Miox T Mjoy” T Ujo;

by a spline fit technique over150 ab initio points. iy = iy = @)
The following atomic natural orbital (ANO-Small) basis $éts L
are employed for both complexes: a (17s, 12p, 9d, 4f) contracted Z Hio
to [6s, 4p, 3d, 2f] for the cobalt atom, a (10s, 6p, 3d) contracted !
to [3s, 2p, 1d] for the C and O atoms and a (7s, 3p) contracted The vibrational eigenstateoo(qi,cp) is calculated using the
to [2s, 1p] for the hydrogen atom. Because we are working in Fourier Grid Hamiltonian methol,with a spatial discretization
Cs symmetry, a subgroup &s,, the 'E states are described as  of 64 x 64 = 4096 grid points. The time-dependent propagation
degenerate states frofA' and*A" symmetries, which have  of the wave function is carried out on a larger grid of 266
been then paired by averaging the excitation energies. In bothp56 = 65 536 for the methyl complex and 1281024= 131
complexes a set of five roots averaged forheymmetry and 072 grid points for the hydrido complex, as indicated in Table
four averaged states for th&' symmetry have been used in 1, using the split-operator methé¥as implemented in the
the singlet and triplet CASSCF calculations. Wavepacket set of prograrswith a time step of 0.01 fs during
2.2. Time-Dependent UV Absorption SpectrumFollowing 1 ps. The respective spatial grids employed in the calculation
Heller'8 the UV absorption spectrum can be calculated using a of the eigenfunctions and in the time-dependent propagations
time-dependent approach. For this purpose we solve the time-for both complexes are collected in Table 1. In order to avoid
dependent Schdinger equation unphysical reflections of the wave functions, an absorbing

where R= H, CHs. Accordingly, my = 0.99 and 13.58 amu,

for HCo(CO), and CHCo(CO), respectively, and, = 23.41
amu. The absorption spectrum is then calculated as the Fourier
transformation of the time-dependent total autocorrelation
function, So(t):
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TABLE 1: Regular Spatial Grids Employed for the
Calculation of the Initial Eigenfunction ¢qo and for the
Propagation of the Wave Function®;(t) in the 2-D PES of
HCo(CO), and CH3Co(CO),2

Eigenfunction propagation
HCo(CO),
. = d(Co—R) 1.0-2.47 A 1.0-24.52 A
(64 points) (1024 points)
g, = d(Co—CO) 1.5-2.49 A 1.5-3.48 A
(64 points) (128 points)
CH;Co(CO)
. = d(Co—R) 1.8-3.20A 1.8-7.40 A
(64 points) (256 points)
g, = d(Co—CO) 1.72-3.02 A 1.72-6.92 A
(64 points) (256 points)

aThe number of grid points along one dimension in each case is
indicated in parenthesis.

TABLE 2: CASSCF and MS-CASPT2 Co—R (R = H, CHy)
and Co—CO, Bond Dissociation Energies (in kcal motl) in
HCo(CO), and CH3Co(CO), Compared to the Available
Experimental Data and Other Theoretical Values

other
theoretical
CASSCF MS-CASPT2 experimental studied*
HCo(CO),
Co—H 62.2 76.6 57.0 55.0
Co—COxx 37.9 65.8
CHsCo(CO),
Co—CHjs 37.0 60.6 38.27
Co—COxx 20.0 55.2

boundary potentidt has been established at 6.40 and 6.00 A
for the methyl complex and 23.0 and 3.3 A for the hydrido
complex along the gand @ coordinates, respectively.

3. Results and Discussion

3.1. Bond Dissociation EnergiesThe bond dissociation
energies of HCo(CQ)and CHCo(CO), calculated at the
CASSCF and MS-CASPT2 levels of theory are reported in
Table 2 together with the experimental data when avaitéble
and other theoretical valué$?>

The calculated CeCO,x bond dissociation energies may be
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TABLE 3: CASSCF Relative Energies in kcal mol?! at
Equilibrium and Dissociation Limits of RCo(CO)4 (R = H,
CH3)2

state singlet state triplet
CO R CO R
Cs, GCs equil diss diss Cs; Cs equil diss diss
HCo(CO)
aA; A’ 0.0 37.90 62.19
alE !A’ 113.83 81.89 86.66°% °3A’ 95,57 65.64 85.91
1A' 115.78 86.53 87.54 SA" 9224 64.32 86.16
b'E 1A' 12142 96.89 95.76 %8 A 103.80 78.19 93.88
1A 122.80 96.76 97.64 SA” 100.78 77.56  96.51
clE A’ 130.96 179.53 ¥ °SA' 117.28 165.85
1A' 128.45 178.71 SA" 117.34 165.41
b'A; A’ 136.48 183.67 M; °A’ 106.17 158.89
a®A; SA’ 138.68 61.31
CH3zCo(CO)
alA, A’ 0.0 20.52 37.46
a'E A’ 104.10 63.76 62.193% A’ 85.72 46.31 62.37
A" 106.93 67.21 66.64 SA”  79.57 48.69  65.32
a®A; %A’ 88.10 78.19 38.59
b'E 1A' 114.96 67.33 7059 %& SA’ 94.88 50.95 70.41
A" 115.21 72.04 74.92 SA” 115.21 72.038 74.92
clE A’ 121.99 éE A’ 114.77
A" 121.92 SA” 114.96
b'A; 1A' 128.20

2 The relative energies are calculated with respect to the equilibrium
a'A; ground state energy—(1833.1934 au) for HCo(CQ@)and
(—1872.2090 au) for CECo(COY}, respectively.

warranted at the equilibrium structure by the presence in the
active space of theco,—r and o*co-r Orbitals this is not the
case at the asymptote. Since this failure on the dissociation
energies could be corrected only by the use of a huge active
space combined with full geometry optimization of both the
reactants and primary products at the same level of theory, the
state correlation diagrams and the PES presented in the next
section have been built at the CASSCF level. This level of
calculation should be adequate to draw a qualitative picture of
a direct ultrafast deactivation mechanism after UV absorption
of the two complexes.

3.2. State Correlation Diagrams.The CASSCF energies of
the dA; electronic ground state3A; (oco-r — 0*co-r), &°E
and B3E MSBCT excited states and¥# and B3A; MLCT
excited states calculated at the equilibrium geometry for HCo-
(CO), (Figure 1la) and CkCo(CO), (Figure 1b) and at bond
distances of 50.0 A for CeR and Ce-COxy are reported in
Table 3.

The corresponding state correlation diagrams for HCo4CO)
and CHCo(CO), depicted in Figure 2 and Figure 3, respec-
tively, present the connections between the low-lying electronic
states and their corresponding states leading to the primary
products R+ *Co(CO), or CO,x + RCo(CO}.

Before we discuss the state correlation diagrams based on

compared to both experimental and theoretical values discussedCASSCF relative energies, the CASSCF transition energies of

in ref 25 for Fe(COy, Ni(CO), and Cr(COy, respectively in
the range 39.044.2, 25.6-29.8, and 32.742.7 kcal mofL.
While the CASSCEF dissociation energies are surprisingly in

the low-lying singlet absorbing excited states should be com-
pared to those obtained at the MS-CASPT2 level in ref 12 (Table
4).

reasonable agreement with the experimental and other theoretical The relative order of the four low-lying singlet stated3Ha

studies, the MS-CASPT2 method fails at reproducing correctly
this property for the CeR (R = H, CHjs) bond as well as for
the Co-CO, bond with a systematic overestimation of the order
of 20.0-30.0 kcal mof?. This effect is more significant for
the Co-COyy bond than for the CeR (R = H, CHj3) bond.

b'E, dE, and BA;) is not modified when going from the
CASSCF to the MS-CASPT2 level and is qualitatively correct.
The present MS-CASPT2 values differ from the previous
theoretical study? due to different CASSCF active spaces.
The lowest & and BE MSBCT absorbing states of HCo-

This is a consequence of the unbalanced description of the(CO), calculated at 35 740 cm and 40 280 cm! at the MS-

equilibrium and asymptotic electronic structures by means of

CASPT2 level are dissociative with respect to the cobalt-

perturbation theory using a level shift technique and based onhydrogen bond homolysis as well as to the axial carbonyl

a rather limited CASSCF zero-order wavefunction. In particular,
while a correct description of the €dR ¢ interaction is

dissociation. The upper MLCT statests; b'A;) are bound and
should not participate in the UV photoreactivity of HCo(GO)
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Figure 2. State correlation diagrams calculated at CASSCF level of theory for the singlet (a) and also triplet (b) states of Hdo@O)xnd
8A'" roots (see text).

(a) _ (b) TABLE 4: CASSCF and MS-CASPT2 Transition Energies

bIAL d o (in cm™Y) to the Low-Lying Singlet Absorbing States of
OB 4y i, HCo(CO)4 and CH3Co(CO),
—— \ ; state main configuration CASSCF(10,14) MS-CASPT2
b'E d; >0t —— B'E d; 50" \mm==rf F ), o+ HCo(CO)
g sor | o'E 4y 0* @Ay —aE  3tko—o0*con 40150 35740
aEd; >o* a'A,—blE 3tko— 0% co-H 42710 40 280
| —_——— bjE dioo* alA;—cE 3dco— T*co 45 360 41 320
' fm == ={aAG o aA;—blA;  3deo— T co 47 730 42 040
N /== = =\2’E dy—>c*
i / Vi 5 CHsCO(CO);
b'E —— i yp  VE i y T @A —aE  3tbe— 0*come 36910(37230) 33980
a'E : JE  2E /,-' ‘\\'\‘ aA; — b'E 3tko— 0% co-me 40 250 (39000) 38 390
i J— 5 alA;—CcE  3tke— T co 42 660 (43670) 40720
! —2aE aA;—b'A;  3deo— 7o 44 840 (54870) 42 340
a'A, N a?A, ! . aTaken from ref 12° Values in parenthesis correspond to CASS-
N a Ay U
37 kealimol | /1o kcal/mo: 37 kealfmol | A Tao kcal/:1: l CF(10.12) and symmetry.
alA ' - was found with the low-lying states of the primary products at
ColCON 4= CH;Co{CO) ==+ CILCACO),  ColCON = CHCo(CON=> CH:Co(CO); dissociation. The mechanism of ultrafast gas-phase photofrag-
Figuré 3. State correlation diagrams ::alculated at CASSCEF level of mentation based on the low-lying singlet states is similar to the
theory for the singlet (a) and also triplet (b) states of;Cb{CO), for one proposed for HCo(C@)eading t0°CHs + *Co(CO) and
5A" and 4A’ roots (see text).

CO + CH3Co(CO} fragments within a few hundred femtosec-

onds. Again the :‘H\l (UC(kCHS - O*C(kCHS) will play a key
The photofragmentation of the molecule in gas phase, accordingrole in the formation of the diradical primary products within
to a direct and ultrafast mechanism, into H *Co(CO) and

picoseconds after intersystem crossing. However, these effects
CO + HCo(CO} primary products within a few hundred could be investigated in a further study devoted to the
femtoseconds after UV irradiation, is highly probable. When determination of dissociation time scales and branching ratio.
the triplet states are taken into account (Figure 2b) the 3.3. Two-Dimensional Potential Energy Surfaces and
photodissociation may occur via intersystem crossing from the Photoactivity. In order to investigate in more detail the
a,b'E absorbing states to the low-lyinge® b°E, and®A; states, mechanism of ultrafast photodissociation of both molecules the
all of which are dissociative. In particular, thé2a (oco-n — 2-D adiabatic potential energy surfaces have been built as a
0*co-n) State will lead to the H+ *Co(CO), (*3A;) diradical function of the metatR (q1) and metatCO.x (g2) bond
primary products according to the mechanism proposed in our distances for theld; electronic ground state and the four low-
previous worki® This mechanism, alternative to a direct ultrafast lying MSBCT (dE and BE) and MLCT states {€ and BA,).

deactivation via the singlet absorbing states will occur within a The 1-D cuts along gand g are shown in Figure 4.
picosecond time-scale.

As predicted from the state-correlation diagrams shown in
The lowest & and BE MSBCT absorbing states of GH Figures 2 and 3, the lowest two MSBCT'faand BE) states
Co(CO), calculated at 33 980 cm and 38 390 cm! at the are strongly repulsive along both dissociation channels. At the
MS-CASPT2 level? are clearly dissociative for both channels,

Frank-Condon (FC) region the gradients are steeper along the
namely the Ce-CHsz bond homolysis and the CO loss. The Co—R bond coordinate, and therefore dissociation of H og CH

upper éE and BA; MLCT states are bound and no correlation is faster than CeCO. This is confirmed by propagating the
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Figure 6. Normalized theoretical absorption spectra for RCo(£0O)
complexes. The inset shows the vibrational progression between 42
000 and 44 500 cnt of the ¢E electronic state (the labels correspond
to the vibrational eigenstatesm(di1,02) wheren and m indicate the

T T number of nodes i, and g, coordinates, respectively).
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dependent wave packet propagations on adiabatic 2-D surfaces
are shown in Figure 6. For both complexes, the spectrum is
characterized by two main bands, which correspond to the bound
clE and BA; MLCT states, with respective vibrational progres-
sions for the metatligand stretching modes. As expected, the
position of the bands agrees with the CASSCF values listed in
0 '5 " Table 4.
time/fs For HCo(CO) (bottom of Figure 6), the first band corre-
Fi . o sponds to the i€ state and stretches from 42 280 to 44 700
igure 5. Autocorrelation functions in the'g state of HCo(CQ)(a) =
and CHCo(COY, (b). cm™1; the second band corresponds to tb&ltstate and extends
from 45 000 to 47 100 crt. The absorption spectrum of HCo-
initial vibrational ground state wave function on any of the (CO),is not directly comparable to the experimental absorption
MSBCT surfaces, and watching the autocorrelation function, spectrum recorded in an argon matnixhich is characterized
which is an indicator of the rate at which dissociation occurs. by an intense band between 36 000 and 43 480'cihe
Exemplarily, the autocorrelation functiofgt) on the repulsive maximum peaks of the calculated spectrum are observed at 42
alE state are shown in Figure 5. 660 and 45 000 crt for the ¢E and BA; bands, respectively.
For HCo(CO), dissociation occurs along the H channel and That the peak maxima appear at the low-energy part of the
Sie(t) reaches the reciprocal efafter 3.4 fs. In CHCo(CO), spectrum can be explained with the fact that the minimum of
the same value is reached after 5.3 fs and both the CO andthe ¢E and BA; states is nearly co-incident with that of the
CHg are fragmented. electronic ground state (see Figure 4) and therefore, the initial
According to the bounded shape of the upper MLCT states ¢o0(1,02) wave function overlaps greatest with the lowest
(c'E and BA,), the system will be trapped in their corresponding vibrational levels. Specifically, the maximum overlap is achieved
potential wells when these states are populated, and energy willwith the second and first vibrational levels of th&Eand BA;
be redistributed among other vibrational modes. The minima states, respectively. Within the precision that the simulation
in the MLCT states are located gt = 1.552,q, = 1.999 A allows (number of sampling points in the region of interest),
andg; = 1.552,0, = 1.905 A for HCo(CO) andq; = 2.195, the separation between the peaks is rather regular (ca. 400 cm
g = 2.026 A andg;= 2.195,q, = 2.169 A, for CHCo(COY), in both bands, and corresponds to the—@®D stretching
for the ¢E and BA; states respectively. These MLCT states vibration.
are also characterized by several avoided crossings before 3 A, The theoretical spectrum of GBo(CO), (top of Figure 6)
more clearly depicted in the case of HCo(G@)r which the also presents two bands associated to the botiadiad BA;
clE,b'A; states have been computed until dissociation. Becausestates, though the shape of the bands differs from those of HCo-
these potential crossings appear at distances much larger thafCO),. The lowest energy band, extending from 42 580 to 43
the minima, and a vertical excitation has not enough kinetic 800 cnt!is more intense than the broader higher energy band,
energy to overcome the respective barrier, the system will not which appears between 50 000 and 55 000 trifhe relative
explore this region of the adiabatic PESs and therefore, non-intensities are due to the different transition dipole moments as
adiabatic couplings do not need to be taken into account within well as the amount of overlap with corresponding vibrational
the limit of a short time-scale simulation. levels of the ¢E and BA; states (cf. eqs 6 and 7). The band
3.4. Time-Dependent Absorption SpectrumThe normal- positions are shifted with respect to the MS-CASPT2 energies
ized absorption spectra for RCo(CG)mulated through time-  (cf. Table 4); however, the qualitative structure of the peaks
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while the homolysis is the most favorable process in HCoCO)
This is in contrast to classical experiments performed for HCo-
i (CQO) in low-temperature matrices under irradiation at 254 nm
which point to the CO loss as major process. In order to validate
the present simulation, laser pumprobe experiment§?27.28

able to detect the photofragments in a femtosecond time scale
would be necessary. Further theoretical models should incor-
N porate non-adiabatic effects and increase the nuclear dimen-
sionality.
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