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The control and manipulation of light pulses is important for global telecommunication, manufacturing 
and many other key technological areas including fundamental research. Control over laser pulses with 
acusto optical modulators or electro optical modulators is needed to push the boundaries of what we know
and what we are able to do. Optical sources are also constantly improved. In recent years, sources for 
coherent light in the extreme ultraviolet (XUV) have emerged, mainly using the technique of High order 
Harmonic Generation (HHG)1 or electron oscillation in free electron lasers2.  The shaping of pulses in the 
XUV regime has so far proven to be difficult, and
in HHG this is mainly done by controlling the
fundamental pulse. 

To control and shape XUV pulses, we propose to
use the phenomena of Free Induction decay
(FID)3-5. A FID signal can be generated by
exciting a gas medium, which has bound state
resonances in the XUV regime. We demonstrate
that this emission can be controlled and shaped
via the use of an off-resonance control pulse that
ac Stark-shifts the states. Through this Stark-shift
the phases of the emitting atoms are changed as a
function of intensity of the control pulse. One of
the possibilities this method gives rise to, is to
redirect the XUV emission on a timescale of
femtoseconds, resulting in a very fast optical
modulator. 

In this talk, I will present experimental results
demonstrating control over the direction of the
FID emission, as well as how absorption and the
observed spectral profile is modified after the
excitation pulse has passed the medium.
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Figure 1. Illustration of controlled Free Induction Decay 
(FID).       (a) A short XUV pulse (blue) passes through an 
ensemble of atoms resulting in a FID signal (purple) emitted 
out of phase. (b) On the flat-field spectrometer this results in 
destructive interference, normally called absorption. (c-d) A 
delayed, co-propagating, control pulse that is slightly spatially
offset is used to redirect the FID emission. This effectively 
changes the width of the absorption feature.

Figure 2. Experimental result showing high order 
harmonics and emission from Fano states in argon that are
redirected.
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