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Synopsis Strong and intemediate laser pulses can modify the potential energy curves of a system in order

to guide the process through a different path. The photodissociation of IBr system occurs through an avoided

crossing between two spin-orbit excited electronic states. This avoided crossing can be modified so that the

dissociation branching ratio is controlled by means of the field. Preliminary dynamic results are presented in this

contribution, where the system evolves in the modified potential curves.

One of the main goals in chemistry is the
control of chemical reactions. Laser pulses are
one of the tools that we can use to modify our
system, in order to obtain a different outcome.
A medium-strong laser pulse can be applied to
change the shape of the potential energy surface
(PES). Modern ultrafast laser pulses are on the
time scale of the chemistry itself, so a precise con-
trol over the shape and delay of these pulses oers
access to different portions of the PES.

The Stark effect is produced when a static eld
alters molecular states. When the eld applied is
time dependent the process is known as dynamic
Stark effect (DSE).Of particular interest is the
non-resonant dynamic Stark effect (NRDSE), in
which the time dependent eld is unable to pro-
duce photon excitation. The laser pulse is used to
shape the PES[1, 2]. The control of the photodis-
sociation of IBr using NRDSE has been studied
experimentally by Stolow and coworkers[3] (Fig.
1).

Non-adiabatic processes, as intersystem
crossings, entail charge rearrangements that oc-
cur along a reaction path at the intersections of
PES. Chemical branching ratios in non-adiabatic
processes are very sensitive to the intersection ge-
ometry, and therefore the dynamic modification
of these processes is an important application of
the NRDSE. The photodissociation of IBr is ini-
tiated by absorption of a visible photon, exciting
the system from the ground electronic state to
an state which has several crossings with states
that could yield the system to different dissocia-
tion channels[4]. The application of an infrared
NRDSE eld can be used to modify the curve-
crossing barrier (Fig. 2) at a specic time, pro-

moting the yield of one dissociation channel over
another.

Figure 1. Experimental branching ratio [3]

0

5

E
ne

rg
y/

10
00

cm
-1 E=0.0a.u. E=0.005a.u.

0

5

E
ne

rg
y/

10
00

cm
-1 E=0.01a.u. E=0.015a.u.

0

5

5 6 7

E
ne

rg
y/

10
00

cm
-1

R/a.u.

E=0.02a.u.

5 6 7 8

R/a.u.

E=0.025a.u.

Figure 2. Field-modified Potential Energy

Curves[2]
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