


power, and whose peak wavelength can be continuously tuned to cover the 3− 5 µm window. The mid-infrared

light is collinearly focused onto the sample with an estimated ∼ 4 µm spot size, and re-collimated with 0.58 NA

reflective objectives. Spectral images are gathered by raster-scanning the sample through the beam focus.

Fig. 2. (a) Raw spectra for the background and on an SU-8 bar (b) Absorbance of a bar of SU-8

photoresist taken at 100 (7.4 ms), 1000 (74 ms) and 53,855 (4s) averages. Resolution is 1 GHz or

0.03 cm−1. (c) The absorbance noise as a function of averaging time.

As an initial characterization, we spectrally image a USAF test pattern of SU-8 photoresist on a 0.5 mm silicon

wafer. The images in Fig. 1. are generated by integrating the absorbance after 1000 averages (the orange curve in

Fig. 2. b.), which results in a 74 ms averaging time per pixel. A coarse image with 10 µm pixel size is shown in

Fig. 1. b., with higher resolution images at 2.5 µm pixel size shown in Fig. 1. c-d. for element six and the number

ª4º. Fig. 2. a. shows the raw spectrum for the background (taken between the bars) and on an SU-8 bar. Cascaded

χ(2) in the PPLN crystal causes the offset frequency of the near-infrared pump to appear in the mid-infrared,

resulting in beat notes that overlay the spectrum. However, the fundamental mid-infrared combs are offset free.

The broad absorption at λc = 3.4 µm is shown in Fig. 2. b, with Fig. 2. c. showing the calculated absorbance noise

as a function of averaging time.

In conclusion, we demonstrate a high speed dual-comb mid-infrared microscope with > 10 kHz acquisition

rate and covering ∼ 1000 cm−1 of optical bandwidth. In this work the interferograms are not truncated, thereby

giving the full 1 GHz resolution of the frequency combs. However, for broad absorption features the signal to

noise can likely be improved with apodization, allowing the system to operate closer to single shot. Applied to this

experiment, the averaging number can likely be under 100 (7.4 ms). Lastly, for such broad features, it is interesting

to consider even higher repetition rates. For instance, a 10 GHz system that spans the same Nyquist window would

achieve an acquisition rate of 1.37 MHz, pushing the single pixel averaging time below the 100 µs regime.
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