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Eed OFS fixed) . (tuned) ref) Opt. Express 19, 4428 (2011)
(OFS1) CWL1 < THz THz THz >:

Phase locking COMB

fTHz = Tofs2 = fofs1
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s - - ez a1 | | L1 -

1234 m|1 : Opt. freq.

\ S Photomixing g o>
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OFS2 CWL2 .

( ) frepPF oot Afiep Previous method based
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ceo OC
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T T TRt
P : 1 I Ly .
123 4 m, Opt. freq.

Continuous tuning range is largely increased!
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Gas-phase spectroscopy of CH,CN at 20 Pa

Wide tuning from 0.6 to 0.72 THz at step of 5 MHz
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Gas-phase spectroscopy of CH,CN at 20 Pa

Fine tuning from 0.62475 to 0.62495 THz at step of 30 kHz
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QUANTUM CASCADE LASER
BASED TERAHERTZ
FREQUENCY COMBS

THE GOALS

The project goal is to provide the enabling technology for
realizinga compact, high power and cost effective way of THz
wave synthesis usinga THzfrequency comb.

A frequency combis essentially alaser beam whose spectrum
consists of many regularly spaced laser lines with different
frequencies. Despite the huge bandwidth, this light source
provides both spatially and temporally coherent radiation
withanexcellentbrilliance.

Aim of this project is to provide the technological platform
necessary for enabling the generation of high power THz
frequency combs with a bandwidth of up to 1 THz and
sufficiently high frequency stability.

Milestones:

* Realization of a THz quantum cascade laser with a gain
bandwidth of up to 1 THz

* Demonstration of mode locked operation of such aTHz
quantum cascade laser

* Development of highly sensitive detection methods for
THz frequency combs

— 5 N

~in EU

THE APPLICATIONS

Such THz frequency combs can be used for a variety of
applications such as:

Biomedicalimaging

Quality controlinindustry /production

Quick, sensitive and non-destructive analysis and
identification of chemicals, e.g. for environmental

monitoring

Detection of substances relevant for security, e.g.
explosives, drugs, chemical and biological agents

Furthermore, THz frequency combs represent an enabling
technology for the next-generation of wireless com-
munications with transfer rates in the terabit per second
range.

Copyright:TU Vienna, Photonics Institute, 2013
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