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high repetition rate frequency combs

‘¢ easier access to the individual comb lines

s mandatory for many applications
v< higher power per comb mode

" improves signhal-to-noise
¢ more compact laser systems

" ropbustness and reliability
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v¢ down-convert optical signals (THz) into the
microwave range (MHz/GHz)
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dual-comb applications

- dual-comb spectroscopy 2
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e pump-probe

- fiber Bragg grating [l sensing
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MIXSEL concept

integration concept
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" very compact cavity

" simple pulse repetition rate scaling
possible (5-100 GHz with single chip (1)

- very low noise performance 2]
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Laser setup

straight linear cavity

- MIXSEL chip [1]
w gain: 7 InGaAs QW
- absorber: 1 InAs QD layer
- fused silica etalon
- output coupler (OC)
(T=0.5 %)
- birefringent crystal
(CaCQOs, 2 mm)
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birefringent crystal splits one
cavity beam into two collinear but
spatially separated beams with
orthogonal polarizations
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stable and compact housing

» closed aluminium housing
 prevent airflow

- fixed mounted optics
" minimize mechanical

vibrations
 water cooling
 temperature stabilized to 15 °C
(Peltier element)

external pump diode

- laser diode (808 nm, 60 W max)

- fiber coupled (G 100 ym, 0.22 NA)
«45° angle of incidence

«50:50 split or elliptical spot

two fundamentally modelocked
pulse trains with slightly different

pulse repetition rates from a single
MIXSEL chip
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modelocking performance

s-polarized beam
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frep p-pol = 1.890 GHz
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microwave comb resulting from interference between the two optical
combs, providing a direct link between the terahertz optical frequencies
and the electronically accessible microwave regime

y,
A
V|
‘ heatsink \ frep p-pol = frep s-pol = 1.692 GHz Afrep =0Hz
insert second g ° Moc f | | e -
""" side-view birefringent crystal P! ACE<:p e feeoz| |
- still two spots on % 40T RBW 30 kHz N
birefringent MIXSEL Chip % -60
crystals " same optical path o0 gf)r'efsquency1 I(()SHZ] "
length for both _
N\ talon b @ o ! ' I
%e alo eams 2_10 _Span 8 MHz AfCEO'I |
I\_/‘ m game pUISe 8 20 L RBW 3 kHz FWHM = 4
S o0 |-
< repetition 2-30 C
C? frequency ©
0.132 0.134 0.136 0.138
. ] frequency [GHZ]
direct access to the relative CEO
frequency of a semiconductor disk Swiss patent application 01498/14, filed
laser (SDL) October 2014
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Conclusion and outlook
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More details on the results of this poster can be found in the paper: v stabilization of pulse repetition frequencies and

relative CEO frequency
shorter pulses from MIXSEL




