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Stabilized-frequency combs

Dual comb spectroscopy

Stabilized ultra-fast pulsed lasers with fs- Need
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Stabilization of the VECSEL
‘ repetition rate with a piezo
ty

— freerunning i i — freerunnlng
— frep locked at 5th harmonic — locked, 138. fs
— old data - stabilized laser |] jj i — old data locked, 241. fs |]
— reference oscillator 4 =

I
N N
o O O

| E—

I
o b
o O

T

A actuator (PZT)

| .J-V'-Caw VECSEL * SXJ;’GP ™~ —133:
’ _ N e ~120}

.;ii? | PD

“‘*"" ‘

PSD / dBc/Hz

-
Tl

—140}

_160 . N B Y Y Y I = . N | . o — p o
10° 101 102 10° 10° 10° 10° 107 108 1 10° 10° 10*
Frequency / Hz lower limit frequency/ Hz

PID « | * Improved f, stabilization
Ref synthesizer * Noise limited by the reference synthesizer
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An appropriate combination of two signals: | CEO transfer function with output power
CEO frequency noise (pump current modulation)

o CEO drift likely results from
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* The transfer function of f.5 shows that a modulation bandwidth >200 kHz

* Lownoise laser = negligible compared to CEO noise s achievable with the pump current, making feasible a tight CEO lock in SR
» We can access the CEO noise without detecting fogq the future
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In the current situation, the amplification and compression of the laser pulses
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Amplification setup

e Itis done in a small core ytterbium-doped fiber
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