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ATTOSECOND HEARTBEAT AGE OF THE UNIVERSE
1/1,000,000,000,000,000,000 1 SECOND 1,000,000,000,000,000,000
SECOND SECONDS

Electrons” movements in atoms and molecules are so rapid that they
are measured in attoseconds. An attosecond is to one second as one
second is to the age of the universe.
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ENERGY LEVEL
A

LASER LIGHT

ATOM’S FIELD

ELECTRON O

NUCLEUS

’I An electron that is bound to
an atom’s nucleus cannot
normally leave its atom; it
does not have enough energy
to lift itself out of the well
created by the atom’s
electrical field.
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/TUNNELING

The atom’s field is
distorted when it is
affected by the laser
pulse. When the electron
is only held by a narrow
barrier, quantum
mechanics allow it to
tunnel out and escape.
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The free electron is still
affected by the laser
field and gains some
extra energy. When the
field turns and changes
direction, the electron is
pulled back in the
direction it came from.
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To reattach to the atom’s nucleus,
the electron must rid itself of the
extra energy it gained during its
journey. This is emitted as an
ultraviolet flash, the wavelength of
which is linked to that of the laser
field, and differs depending on how
far the electron moved.
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GUITAR STRING
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Overtones havg several cycles OVERTONE 2 .:\ = ’:x: —
for each cycle in the fundamen- St et el
tal tone. Overtones work the N ANV A N A N

. . \ A4 N A

same way in light waves. OVERTONE 3 <K< AN
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REINFORCE OR CANCEL
EACH OTHER

ATTOSECOND PULSES \/\/\/\/_\/\f\
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