Controlling a Quantum Cascade Laser Frequency Comb with an

External Radio Frequency Injection
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1. The QCL-FC, with injected AM RF signal, and a single-mode DFB-QCL (operating at frequency ~1300 cm™!) beat together and produce a

DFB-BN, a proxy signal for /..
Conclusions, Future Directions

2. The DFB-BN signal 1s mixed with a RF low oscillator (LO) comb at frequency /.., + 68 MHz, producing a 68MHz signal.

The output 1s fed through ﬁlter.s and a lovx.f noise amphﬁe.r (LNA) to Increase 51gnal—t0—no1se ratio. A frequency dls.crlmlr}ator conv§rts + Demonstrated successful locking of £, and /. using one external RF signal with two
frequency fluctuation to intensity fluctuation. A log amplifier is used to distinguish between frequency-dependent intensity fluctuations : ep ceo

(desired) and power fluctuations. parameters: frequency and amplitude modulation

3. The log amplifier output is sent to a PID controller within a Toptica Digilock 110, which controls AM levels in the RF signal generator to * Possible future direction: compressing the locking scheme to make 1t ficld-deployable
inject into the QCL-FC.
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