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An optical clock consists, like any other clock, of an ostidr that defines the ticks in tin
and a counter that is book keeping of these periods. For atlorga quartz oscillato
locked to the ground state hyperfine splitting of cesium hesnbused for that purpo:
together with an electronic counter. Clocks as differensas dials, pendulum clock
and quartz clocks have in common that their potential acsurecreases with more rap
oscillations that slices time into finer intervals.

Tremendous advances in laser spectroscopy in the 197i'satitly resulted in trappe
atom and ion standards in the 1980’s. When it became podsiliteunt these optice
oscillations with harmonic frequency chains in the early@@s, optical transitions hay
been considered for running optical atomic clocks. Howewerking with these countel
was so tedious that most of the frequency chains never rddbbestage where they cou
operate continuously even for minutes.

With the femtosecond frequency combs reliable optical tensrhave been realized tr
can now be operated continuously for months. With this tieégtypes of the optical clock
can operate long enough to calibrate against cesium foual@aiks with an accuracy th
is limited by the latter. Optical clocks may not only proveb useful for industrial appli
cations such as satellite communication and network symikation, but could certainl
play an important role in basic research. The quest or gdlitirits for slow variations of
fundamental constants and testing relativity are examples

In addition frequency combs may be directly used for spectpy by employing thei
narrow band individual modes. Even though single mode $agir better suited for th
purpose, frequency combs can be converted to much shontedengths by the proce:
of high harmonic generation. This might allow to access tkieeene ultraviolet regiot
which is so far unexplored with high resolution spectrogcofince hydrogen like ion
have their sharp transitions lines in this region, fundataersearch can benefit from su
a development. Eventually it might even become possibleotwsttuct an X-ray atomi
clock.



