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We investigate the light-matter interaction of a quantum dot with the electromagnetic field in a lossy microcavity and calculate emission spectra for on-zero detuning and dephasing. It is found that dephasing shifts the intensity of the emission peaks for non-zero detuning. We investigate the characteristics of this intensity shifting effect and offer it as an explanation for the non-vanishing emission peaks at the cavity frequency found in recent experimental work.
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Abstract

The local field enhancement effects are of high interest, in general, for fundamental optics and electrodynamics and for various applied research areas, such as surface-enhanced Raman spectroscopy and microscopy including optical characterization of individual molecules. For investigation of the resonant field enhancement by gold nano-strip antennas we apply a high resolution method, namely two-photon photoluminescence scanning optical microscopy (TPL-SOM).

It is know, that the sub-wavelength-sized metal particles (stripes) can exhibit optical resonances associated with resonant collective electron oscillations known as localized surface plasmons (LSP). Excitation of LSP results in the occurrence of pronounced extinction bands and in local field enhancement effects.
The TPL-SOM technique is based on the circumstance that strongly enhanced local fields due to the excitation of LSP in gold nanostructures give rise to two-photon absorption, which in turn leads to a broad emission continuum generated by interband transitions of d-band electrons into the conduction band known as two-photon-excited photo luminescence (TPL) in gold.
The resolution obtained in TPL images was better than 0.27 μm, FH ~0.4 μm for a stripe of 100 nm width. The field enhancement effect was obtained for p-polarisation (electric field across the strip) incident power 1 and 1.5 mW. The field enhancement effect was not observed for s-polarisation (as expected). Parameters of scanning were: 100-fold objective, scanning time (at one point) 100 ms, speed of scanning 20 μm/s. The area of scanning 3x14 μm2, the number of points 60x70 units, the step 50 nm (x-axis), 200 nm (y-axis).
The experimental results obtained for gold 11–nm–thin strips of 50-600 nm widths placed on quarts and covered with index-matching oil are in excellent agreement with theoretical prediction and allows suggesting an optimization of parameters for improving field enhancement effects.
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Abstract: The two-wave mixing in a broad-area semiconductor amplifier with moving gratings is investigated theoretically, where a pump beam and a signal beam with different frequencies are considered, thus both a moving phase grating and a moving gain grating are induced in the amplifier. The coupled-wave equations of two-wave mixing are derived based on the Maxwell’s wave equation and rate equation of the carrier density. The analytical solutions of the coupled-wave equations are obtained in the condition of small signal when the total intensity is far below the saturation intensity of the amplifier. The results show that the optical gain of the amplifier is affected by both the moving phase grating and the moving gain grating, and there is energy exchange between the pump and signal beams. Depending on the moving direction of the gratings and the anti-guiding parameter, the optical gain may increase or decrease due to the two-wave mixing. 
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Fig. 1. The two-wave mixing gain gTWM versus frequency difference between signal and pump δ with different anti-guiding parameter β.
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High Power NIR Laser Bar with Improved Beam Quality
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High Power diode laser bars are interesting light sources for e,g, the graphics industry due to their small physical size (in the order of cubic milli metres), high output power levels (up to 100W) and long life time (more than 10000 hours). But the major drawback of these laser sources is the poor beam quality in the freely running mode due to a broad emitting junction.

An efficient method for improving the beam quality of laser bars is Off Axis Spectral Beam Combining (Ref. 1). The light from the various emitters on the laser bar is combined using a reflection grating and made to travel in parallel to each other using an output coupler (Ref. 2). In addition to this, a few modes are fed back to the laser using a high reflective D shaped mirror. The experiments on a NIR laser bar yielded an output beam of 5.4 Watts of optical power at 20A of operating current and the measured M2 values of the combined beam from 13 emitters were 1.9 and 3.5 for the fast and the slow axis respectively. Comparing these results to that obtained from simple Spectral Beam Combining, the beam quality along the slow axis was improved by a factor of more than 30 without reduction in the output power.
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Excitation of strongly confined dielectric-loaded surface plasmon-polariton waveguide modes at telecommunication wavelengths

ABSTRACT:

The excitation of surface plasmon-polariton (SPP) waveguide  modes in subwavelength dielectric ridges deposited on a thin gold film has been characterized and optimized at telecommunication wavelengths. The experimental data on the electromagnetic mode structure obtained using scanning near-field optical microscopy

have been directly compared to full vectorial 3D finite element method simulations. Two excitation geometries have been investigated where SPPs are excited outside or inside the dielectric tapered region adjoint to the waveguide. The dependence of the efficiency of the SPP guided mode excitation on the taper

opening angle has been measured and modeled. Single-mode guiding and strong lateral mode confinement of dielectric-loaded SPP waveguide modes have been characterized with the near-field measurements and compared to the effective index method model.
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The influence of a tapering on nanowire light emission profiles is studied. We show that, for nanowires with divergent output beams, the introduction of a conical tapering with a small opening angle reduces the beam divergence and increases transmission. This results in a dramatic increase in the collection efficiency of the detection optics. For a realistic tapering and a modest numerical aperture, the collection efficiency is enhanced by more than a factor of 2. This improvement is ensured by the adiabatic expansion of the guided mode in the tapering.
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The terahertz, or THz, frequency range represents a gap in technology as well as knowledge in the electromagnetic spectrum. The THz spectral range is here loosely defined as frequencies between 100 GHz and 10 THz. 

Electromagnetic waves at THz frequencies interact strongly with metals, ceramics, and crystalline materials such as explosives, illicit drugs, and pharmaceutical products. At the same time, the long wavelength of the radiation (1 THz corresponds to a wavelength of 300 µm) guarantees little scattering in most packing materials and textiles. This combination allows THz sensors to “look through” the walls of non-metallic containers as well as clothing to identify hidden objects. For this reason, large efforts are currently being put into the exploitation of the “THz gap” to investigate new applications in the safety and security sector as well as industrial environments.
We have developed a tuneable dual-wavelength DFB fibre laser system for continuous wave (CW) THz generation in ultrafast semiconductor photomixers, based on low-temperature grown (LT)-GaAsSb or InP-based MQW structures. The fibre laser system is scalable with respect to output power and is in the latest version fully built of polarization maintaining fibre components. The output power of the laser is at maximum 150 mW and has a polarization extinction ratio of better than 20 dB. Besides has the laser system due to its DFB fibre laser oscillator inherently a narrow linewidth. This is required in e.g. gas sensing applications relying on detection of narrow spectral absorption lines of toxic gas traces in the THz frequency range.
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Abstract:

We present a preliminary investigation of the possibility of making a label free biosensor, using degenerate FWM in micro structured optical fibers. Calculations on both triangular silica and 3 hole PMMA fibers are performed, using a finite element numerical tool. The investigation is done on existing fibers, and optimum structural parameters are pursued. The biosensor utilizes a change in the FWM gain spectrum caused by an adhesion of a microscopic layer of biomolecules to the inside walls of the micro structured holes. We find that such changes in the FWM gain spectrum can be made detectable, and that engineering of the zero dispersion wavelength is important in designing a well functioning biosensor.
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