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You can peer through walls with terahertz radiation technology! 

This seems to be absurd! But terahertz technology can do many things such as detecting concealed weapons etc. You are sure to start believing in the Terahertz power after you delve into the following details. 
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A brief Intro

Terahertz radiation is a very promising band of electromagnetic spectrum lying between the microwave and the infrared light and having some of the properties of each of these. Starting at a wavelength of one millimeter and then proceeds to shorter wavelengths, it is also called the sub millimeter radiation. It can easily pass through the traditionally known opaque materials such as plastics cloth, or paper products and also has high chemical selectivity. Terahertz radiation can produce effective high-resolution images, can transmit large amount of data within the twinkle of an eye and also has excellent detection capacity. But the energy particles do not have the strength and capacity to harm human tissues. Laboratory researches have also established the possibility of many of its function and the real-world applications are still under continuous research for making revolutionary changes in human life.
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The basic principles

The basic principle of terahertz generation is via non-linear optical methods using femtosecond optical pulses and can be enrolled as optical rectification or surge photocurrent. This is closely related with the nonlinear vibration of crystal lattice and characterized by the strong dependence on the polarization of excitation beam with respect to the crystal orientation. The key feature of THz spectroscopy lies in measuring the electric field and not the intensity thus enabling to access details about both amplitude and phase changes as the radiation passes through any medium. Thus it helps to reflect the intrinsic nature of a crystal. 
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The development of Terahertz spectral range has generated interest in many sectors. The terahertz radiations are electromagnetic waves with frequencies between 100 GHz and 10 THz having wavelengths between 3 mm and 30 μm. It cannot be seen but it is possible to feel the warmth as it shares the spectrum with far-infrared radiation.  This is non-ionizing but can penetrate many barriers like cardboard, paper, plastics and synthetic & textiles apparels. It also has high chemical sensitivity and is absorbed by many organic substances besides water. 
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Terahertz radiation is not a simple imaging technique. It works on the principles analyzing the absorbance spectra. If some radiation is directed at anything a part of it (may be of varying degree) always gets absorbed by the target. Since different matters absorb radiation in different magnitudes the terahertz sensible scanner can tell what it saw.
Amazing Advantages

· Many common materials and living tissues have terahertz fingerprints and can be imaged, identified, and analyzed. 
· Terahertz radiation easily passes through non-conducting opaque materials like bricks, clothes, paper and wood. Therefore terahertz sensitive cameras can peer inside envelopes, into living rooms and can also frisk people from a distance.

· It penetrates only a few millimeters through cloth, skin and other non-metallic material and the extremely low photon energy results no ionizing effects like X-rays and as such considered as biologically safe. 

· Yields high speed image acquisition

The possible applications

While some researchers have made progress in imaging through walls, the full potential of terahertz and its application in practical life is still under progress. Terahertz has unique potential to be explored. Among its many possible applications the followings are predominant. 
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Pharmaceutical quality control:  Terahertz can be used to check the surface integrity of the capsules and tablets and also for non-contact material integrity imaging of coatings and the composites.
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· Medical Diagnosis: Researches indicate that terahertz technology can effectively be could be used in detection of melanoma, a kind of skin cancer and also for detection of early stages of tooth decay.
· [image: image7.jpg]


Security & navigation: Due its capacity to penetrate plastics and fabrics it can be used in surveillance. Terahertz based camera can be used in detection of explosives, drugs and hidden weapons from a distance. Terahertz technology can also be used to see through heavy weathers and even sand storms for safe marine and aeronautical navigation. 
· Conservation of Artifacts: Helps historians to see murals that may be hidden beneath coats of plaster or paint in ancient chapels and buildings without harming those. Terahertz radiation can be used in performing non-contact spectroscopic analysis of treasured paintings and artifacts for preservation.

· Scientific use:  Terahertz spectroscopy can be used to study materials in high magnetic fields and can be used for non-destructive and high-accuracy fault isolation in IC packages.

· Communication: TeraSense are ideal for next-gen high speed local area wireless connectivity and has  got high potentiality for using in high altitude telecommunication aircraft to satellite and satellite to aircraft. 
For further information please refer to http://terasense.com/ or contact SLEO Photonics at sleo.jimmy@msa.hinet.net .
