
Title

Results

Title

Title

Figure 1: Triple-resonance antenna design. Big bar: 400nm 

× 100 nm × 50 nm. Small bar: 175 nm × 70 nm × 50 nm. 

Gap: 20 nm. Designed for pumping at 850 nm and 

generating photon pairs at 550 nm and 1550 nm.
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Conclusions

● DFG signal and 

SET technique to 

estimate photon pair 

production 

established on the 

old sample, but 

enhancement of the 

performance 

needed

● Designed triple-

resonance antenna 

to boost the 

nonlinear mixing 

efficiency

● Inverse process 

(SFG) shown on 

new sample

● Next: compare DFG 

in both samples to 

quantify the boost 

from the triple 

resonance
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Figure 4: Experimental 2D spectrogram of 

wavelength vs delay displaying the SHG, THG, 

FWM and SFG signals and confirming that the 

dual-beam mixing signals are genuine. 

Figure 5: Dependence of the nonlinear mixing 

signals on the polarization of the pump beam 

(@850nm). The probe beam (@1550nm) is fixed 

at the horizontal polarization.

The quantum imaging technique demonstrated by 

Lemos and co-workers [1] offers the possibility of 

measuring the transmittance and phase-shift of a 

sample in the IR while carrying out the detection in 

the visible, if suitable photon pairs can be supplied. 

This is technologically interesting since many 

molecules have characteristic absorption bands in the 

IR, which are out of reach of high-performance 

detectors available today.

Figure 2: SET working principle. In order 

to estimate the photon generation rate in 

the spontaneous process, the signal in the 

corresponding stimulated process is 

divided by the number of seed photons [2].

Figure 3: DFG from old sample [3]. SET 

calculations: SPDC 0.4 Hz pair 

generation rates expected. Need to boost 

by several orders of magnitude.


