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L
ight is one of the most precise tools we 
have to investigate matter. Its dynam-
ics are so fast that we need adequate 
temporal resolution: at atomic level 

everything happens so quickly that we need 
a very fast camera. This camera is optical spec-
troscopy. The first spectroscopes were made 
with a continuous light source and a mechan-
ical shutter that allowed microsecond flashes. 
It was the invention of pulsed lasers that rev-
olutionized spectroscopy and allowed us to 
observe much faster dynamics.

In the 1960s, thanks to the Q-switching 
technique, pulses of the order of the nano-
second were obtained. In the 1970s the pico-
second was reached, a thousand times shorter, 
later surpassed by the femtosecond.

In 2023 the Swedish Academy awarded 
the Nobel Prize for Physics to Pierre Agostini, 
Ferenc Krausz and Anne L'Huillier: “for exper-
imental methods that generate attosecond 
pulses of light for the study of electron dy-
namics in matter”. The history of this Nobel 
begins in 1987 when L'Huiller discovered that 
from the interaction between a noble gas and 
a beam of laser light, light waves at different 
wavelengths are produced, thus laying the the-
oretical foundations for the creation of pulses 
very short lights. At the beginning of the 2000s, 
the research groups led by Agostini and Krausz, 
in parallel and with different experimental set-
ups, managed to produce a laser capable of 
emitting light pulses of 250 and 650 attosec-
onds respectively, also managing to measure 
its length.

To arrive at such short radiation pulses it was 
necessary to address a series of technological 
problems, starting with the development of 
detection systems capable of measuring such 

fast signals. But thanks to such impulses in the 
future it will perhaps be possible, rather than 
following the processes inside the atoms, to 
even influence their development: in electron-
ics it will be possible to understand and control 
how electrons behave within a material. In the 
medical field it will be possible to exploit at-
toseconds to better understand the nature of 
certain molecules, thus obtaining highly spe-
cific diagnoses.

Just to give you an idea of ​​the great impact 
that the creation of ultrafast pulses has had, it 
is enough to remember that attosecond phys-
ics has already proven to be an excellent tool 
in atomic physics, for investigation of electron 
correlation effects, photo-emission delay and 
ionization tunneling.  In molecular physics to 
study the role of electronic motion in molec-
ular excited states, light-induced photo-frag-
mentation, and light-induced electron transfer 
processes. And finally in solid-state physics, for 
the investigation of exciton dynamics in ad-
vanced 2D materials, petahertz charge carrier 
motion in solids, spin dynamics in ferromag-
netic materials.

In 2019 we dedicated the second volume 
of EPN to the invention of the laser, and once 
again we are here to celebrate it. Lasers are 
closely linked to 13-14 physics prizes, in-
volving new discoveries, inventions or re-
search methods.

This year's Nobel Prize in Physics rewards 
not only the scientific genius of three research-
ers, but also the history of a technology and of 
the theoretical and experimental effort that 
has been made to bring it to the limits of the 
feasible, becoming the tool that will lead us 
to a deeper understanding of the behavior of 
matter. n






