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Infrared Intrapulse Spectroscopy

The first part of the poster covers the laser technology followed by two applications, one at PTB in Germany and the other one at UCLA in the USA

Laser technology ‘ m i rS e n S e

How the emission wavelength chirps during a pulse
At the beginning of the laser pulse, the current injected in the laser chip heats the laser. When the temperature increases, emission of the DFB laser remains single mode but the central frequency decreases in wavenumbers because of the temperature dependence of the refractive index. For this reason, the laser
emission wavelength shifts with time inside the current pulses (see Figure 1 and the formula in Figure 2.)

The initial frequency at the beginning of the pulse can be chosen by setting the chip temperature at a certain value before pulsing the laser. Indeed, the operating temperature of a given chip can be varied within a certain temperature range, as illustrated in Figure 6.

As seen in Figure 3, the wavelength changes more slowly at the end of the pulse than at the beginning of the pulse, we see that the laser frequency decreases by 4.5 wavenumbers in the first microsecond but only by 0.5 wavenumbers in the second half of the 2us-long pulse. This is because the laser temperature is
stabilizing after a while and therefore, the wavelength doesn’t shift as much. If the pulse were extremely long, we’d be operating the laser in CW and the emission wavelength would be stabilized.

The optimal pulse width providing wide wavelength tuning is of the order of a few us provided the duty cycle is kept below ~20% .
As seen in Figure 3, the optical power remains nearly constant during the pulse under typical operating conditions.

Up to 25um achievable in emission wavelength
In pulsed mode, the InAs based QCLs emission wavelength can reach 25um (see Figure 4). This is due to the fact that the InAs-based quantum cascade lasers have a lower current threshold density compared with the more common quantum cascade lasers based on InP (see Figure 5).

Definition:
Intrapulse Chirp: The shift in emitted wavelength of the laser during the
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