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All-Cartesian approach 
DFT-B3LYP
RCo-CO= reaction coordinate
two strongly coupled substrate modes
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CASSCF/MRCI potentials and dipole moments

Wave packet dynamics after delta-pulse excitation: Dissociation time

Laser-driven wave packet dynamics  (36 fs, 8 TW/cm2)

simulation of a feedback control experiment:
        CpMn(CO)3

+  vs. CpMn(CO)2
+ 

        CpMn(CO)3
+ vs. CpMnCO+      (TP A1)

control of fragmentation in different
electronic states (TP A1)

Optimal control theory: 
simulation of experimental pulse shaping (TP C3)

competitive fragmentations

nonadiabatic effects

simulation of pump-probe experiments

In Progress:

Y-component Z-component Y-component Z-component

Y-component Z-component

A" states

CpMn(CO)3  

 FeNO-  +  CO     FeNOCO-      FeCO  +  NO- 
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umbrella mode

Q2

Co-H mode

Q1

multidimensional control

kl$monqpXr s�t u vw$xGyGzX{ |}|�~ �

��$�G�G�X� �e��� �

1.2
2

3

4 0

100

200

300

0

4

1.2
2

3

4

1.2
2

3

4 0

100

200

300

0

1

1.2
2

3

4

1.2
2

3

4 0

100

200

300

0

0.0015

1.2
2

3

4

1.2
2

3

4 0

100

200

300

0

4

1.2
2

3

4

1.2
2

3

4 0

100

200

300

0

0.0008

1.2
2

3

4

1.2
2

3

4 0

100

200

300

0

0.08

1.2
2

3

4

1.2
2

3

4 0

100

200

300

0

4

1.2
2

3

4

1.2
2

3

4 0

100

200

300

0

0.15

1.2
2

3

4

1.2
2

3

4 0

100

200

300

0

0.04

1.2
2

3

4

1.2
2

3

4 0

100

200

300

0

4

1.2
2

3

4

1.2
2

3

4 0

100

200

300

0

0.006

1.2
2

3

4

1.2
2

3

4 0

100

200

300

0

1.5

1.2
2

3

4

1.2
2

3

4 0

100

200

300

0

4

1.2
2

3

4

1.2
2

3

4 0

100

200

300

0

0.8

1.2
2

3

4

1.2
2

3

4 0

100

200

300

0

0.2

1.2
2

3

4

1.2
2

3

4 0

100

200

300

0

4

1.2
2

3

4

1.2
2

3

4 0

100

200

300

0

0.003

1.2
2

3

4

1.2
2

3

4 0

100

200

300

0

2

1.2
2

3

4

0

0.2

0.4

0.6

0.8

1

20 40 60 80 100

po
pu

la
tio

n

time/fs

S0,v=0

S0,v=1

S1

S0,v=0

S2
0

0.2

0.4

0.6

0.8

1

20 40 60 80 100

po
pu

la
tio

n

time/fs

po
pu

la
tio

n

time/fs

S0,v=0

S1

20 40 60 80 100
0

0.2

0.4

0.6

0.8

1

S0,v=0

S0,v=1
S0,v=2

S2

0

0.2

0.4

0.6

0.8

1

20 40 60 80 100

po
pu

la
tio

n

time/fs

S0,v=0

S0,v=1
S2

0

0.2

0.4

0.6

0.8

1

20 40 60 80 100

po
pu

la
tio

n

time/fs

R
t

R
t

a1A’

b1A’

c1A’

a1A’

b1A’

c1A’

a1A’

b1A’

c1A’

R
t

R
t

R
t

R
t

CpMn(CO)2  (b
1A’)  +  CO

CpMn(CO)2  (c
1A’)  +  CO

���� ������e�$���������i�5� �T�

S0,v=0

S2
S1

0

0.2

0.4

0.6

0.8

1

20 40 60 80 100

po
pu

la
tio

n

time/fs

-1 -0.5 0 0.5 1
-1

0

1

2

3

4

-1 -0.5 0 0.5 1
-1

0

1

2

3

4

-4 -3 -2 -1 0 1 2 3

0

1

2

3

4

-4 -3 -2 -1 0 1 2 3

0

1

2

3

4

(A)

(B)

(C)

(D)

Q Q

xx

x x

21

po
te

nt
ia

l
di

po
le

Q1 Q2

Q2  [a.u.]Q1  [a.u.]

x 
 [a

.u
.]

x 
 [a

.u
.]

x 
 [a

.u
.]

x 
 [a

.u
.]

[fs]

[a.u.]


