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Outline

Femtosecond modecked laser pulse train excitation in rubidiufSy, 7 5P,
transition is used for direct mapping of the optical frequency comb

to rubidium atom velocity comb. The induced colikle structure in

the rubidium ground state hyperfine level populations is monitored by

a weak cw scanning probe laser.

By introducing an additional rubidium cell, a hyperfine atomic flter is realized whi
modifes the amplitude of the selected frequency comb lines.

The hyperfine optical flter can be a pure isot&b or’Rb cell, in which case only
that isotope will affect the optical frequency comb.



Time and Frequency Domain of Mode - locked Laser
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Experimenal Set - up for Modified DFCS

Tsunami mode-locked Ti:sapphire laser

100 fs pulse duration DI1~10nm
- 80 MHz pulse repetition rate Dn~10THz
averaged power up to 700 mW

Spectral charasteristic
780 nm or 795 nm 7

0] J% xc = (806.6 + 0.05) nm
¢4w=(13.5£0.1) nm
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Probe laser (TOPTICA DL100 (ECDL), 780 nm) D, = @0

single-mode tuning range of up to 15 GHz
0.3 GHz/ms scanning rate



Rb Atoms Interacting with a s Pulse Train

fs frequency comb structure
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Absorption spectrum of rubidium D2 resonance line with hyperfine resolution

Optical Thickness
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Making multi-Bennett holes



Rb Atoms Interacting with a fs Pulse Train




