Impact (Applications) Novelty (Technology)

Chemical Identification Thz Receiver

Terahertz technology identifies chemicals and lgjimial agents in the air. Ideal for The receiver front end, similar to a standard hetgne receiver (Fig. 1), consists of an antenng. @i and integrated local oscillator (LO) anckeni
sensing and measuring the chemical compositioheoétvironment. THz, combines (Fig. 3). The intermediate frequency (IF) outpuégeia a 50 ohm connector to a high gain amplilemodulator and signal processor. The THz antenna
chemical spectral identification with imaging aradegy, provides more detailed is a log periodic design and the center leads eodipéctly to the bolometer.

information than competitive technologies.

Surveillance

This technology will strengthen the security opairts by enabling automation of both
imaging and chemical detection while reducing erassociated with manual methods.
THz screening of personnel is non-invasive and tessi Explosives and biological
agents can be detected and identified, even ifeaiad in clothing and suitcases, becausg
the THz radiation is transmitted through clothimgi duggage.

Feam Aa
Communication Receiver Technology e}
The THz receiver is broad band and phase cohesiemitar to the front end of RF and Fig. 1 Block Diagram Fig. 2 THz Log-periodic Antenna Fig. 3 Integrated VOC and Mixer
microwave receivers. Its 50 ohm coax IF (dc to &éltput is compatible with
conventional electronics. Thus it will bring wireedevices into the THz region. Quantum Cascade Laser as Local Oscillator
A novel THz quantum cascade ring laser was

Specific application of project--- remote gas sensq developed with radial Bragg gratings on their stefa

+ Monitors and identifies vapors and toxic gase$inia room This annular ring structure with the gratings oa th

« Based on unique THz spectra of compounds surface produces collimated laser emission outef t

* Consists of THz receiver section plus conventi¢@dlS) electronics top surface slits in the grating, resulting in kigh

output power. Fig. 1 shows the peak output power
versus current density comparing both a standard
Fabry-PerotfP) and our novel ring laserilig). Fig. 5. Single-mode spectra for ring laser with

Fig. 4. Quantum cascade ring laser
g.4.Q 9 40, 41, 42, and 43 slits

Hot Electron Bolometer
Two microbolometers are based on AIGaAs/GaAs quantell structures, while they differ in how the ¢ag were arranged and doped. The first structure
is a standard triangular 2DEG heterostructure hadécond one is a rectangular quantum well.
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Like IR, terahertz radiation is spontaneously editby all warm bodies. As it passes 10nm AlGas 21%) | |1
through a vapor or solid it is selectively absorbdebending on the material. The 120nm AlGaAs (35%) L]
material can be identified by its characteristis@ption spectrum. Explosives and drugs
are examples. if Fig. 5 THz Microbolomer with spiral Fig. 6 Block Microbolometer with bow- _
a | antenna (top) and magnified view of 2DEG tie antenna showing 50 ohm waveguide . .
, /7 N\ SENSOr AreMEM Images) connection Fig. 7 2DEG bolometer construction
l oo . —
[ . Readout Electronics Clock signal |
W o A block diagram of the signal conditioning
I’ [ // ‘ electronics is shown in Fig. 8. The electronics
s scans the VCO over the absorption line, — L :
! ‘ ! [ 1 measures the signal and converts to a plot of —: = : f";";;“e';‘;:" i

THz absorption as a function of frequency.

1 THz = 300um Igaczbﬁ'y radiation in thed o o
an  region near an " . Fig. 9 Signal Conditioning Electronic Board
below room temperature. Fig. 8 Readout Block Diagram 9 9 9
Linage (Background) Company Mission
What is Terahertz technology? Description
+ Region of electromagnetic spectrum between micveveand infrared (1 THZ = Esensors’ goal is to become a major industry providedvanced digital sensors incorporating fullwek capabilities. These include sensors for the
1000 GHz) smart grid, toxic gas monitors, combined sensorammunication applications, including wireless &mernet applications. Networked Digital sensors
« Conventional electronic devices and sensors ulzhlaifor this region will dominate both the sensor industry and thendustry in the coming years. Our continuing clasationship with the University at Buffalo provides
* Requires bulky, expensive laboratory equipmeratdress (in physics labs Esensors access to a high level of expertise i@ of electronic engineering and sensor techyiyole are located in Amherst (Buffalo), NY.
scattered throughout world)
+ Chemicals can be identified by their characteri$tiz spectra, similar to IR Esensors Management
* THz waves penetrate fabrics and plastics — imagsegl for inspection Dr. Darold Wobschall -- President —-—
« Communication bandwidth 1000x greater than micneva Founder and former EE faculty at the Universitatfalo. e ‘

Robert L. Cockrell -- Business Advisor

Retired from Northrop Grumman Amherst Systems.
Developed technologies at 5 other companies.

@ Ronald L. Peterson -- Product manager

Websensor product development and commercialization
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£ 298K Distinguished Professor and UB team leader
Dr. Andrei Sergeev
£ //\/V\"/\/\j\/"“’";"";" Expert in semiconductor fabrication

Commercial Sensors at Esensors
ol //\J\”\/\/\;u\.uu.\m * Websensors (Sensors with an Internet Address)
« Wireless Sensors (WiFi, Zighee, 6LOWPAN)
e | i 1 « Gas Monitors (networked)
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« Sensors for Smart Grid

) . « Stock of Prototype Sensors

Terahertz absorption spectrum of Tri- « Quantum dot based IR detectors (under development)
peptides (NIST labs) WWW.Eesensors.com
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