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VITA

Mr Frank M. Salzgeber is Head of the Technology Transfer Programme
Office of the European Space Agency (ESA).

Prior this post he was the Head of Commercial Development in European
Astronaut Department of the Directorate of Human Spaceflight Micro-
gravity and Exploration at the European Space Agency (ESA).

Prior to joining ESA, Frank held the position of Chief Operating Officer at
Tendi AG, an IT reseller and integrator with headquarter in Munich,
Germany between 2000 and 2003.

Frank also spent seven years at Apple Computer. (1993 — 2000) initially
as an account manager and then as a sales manager covering central
Europe.

Over fourteen years, he has acquired many skills that include an in-depth
knowledge of the sales and financial sector, excellent interpersonal and
negotiating skills, an outstanding public speaking ability, creative ability,
awareness of world markets,technological skills, and a deep
understanding of public relations and media.

Frank is genuinely passionate about the importance of human space
flight and the European Space Programme, saying ‘a society that stops
exploring, stops progressing'.

He holds a degree in Graduated Industrial Engineering, is married, has
two Sons and is living in the Netherlands.

The main mission of the Technology Transfer Programme is to strength
the completeness of the European Industry and to demonstrate the
benefit of the European Space Programme to the European citizens by
transferring of space technologies to non-space applications.

The Technology Transfer Programme Office is responsible for defining
the overall approach and strategy for the transfer of space technologies
applications and systems, including the incubation of start up companies
and a related venture fund.
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ABSTRACT

“A passive THz inspection system based on nanotechn ology for security applications”

The recent catastrophic events in Madrid (2004) and London (2005), as well as the terrorist attacks of September
11, 2001 have renewed the attention on security procedures and methodologies not only in air transportation but
also in surface transportation and crowded areas. In light of these new threats, the companies and organizations in
the security sector are in a continuous evolution, looking for new breakthrough technologies able to detect harmful
materials and explosives without increasing the queues at checkpoints and avoiding the use of any kind of radiation
for the detection. In this framework, Terahertz radiation has a high potential, being non-ionizing, able to penetrate
many materials and having spectral capabilities.

Starting from this need and in the framework of ESA TTP, D’Appolonia supported a group of small companies
(C.ENG, Gilardoni) to identify a suitable novel technology for the development of an innovative monitoring system to
be applied in security applications to overcome technical constraints of current systems. Based on this activity, the
contact with Royal University of London (UK) and VTT (Finland) was established and a joint research activity
started. The aim was to exploit the know-how developed by such Universities in the framework of space research
activity especially concerning the development of a new sensor able to detect THz photons with spectral selectivity.
The objective of the joint research is to develop an inspection system, able to detect the THz photons emitted by
materials without any additional radiation source, converting them into an image with spectral features. The new
THz system will be build of an array of pixels, each one based on a set of Quantum Dots elements, tuned to
different frequencies and mounted on the same antenna. In nature, each material emits THz photons in different
specific frequencies. When a THz photon illuminates the antenna, each quantum dot element will give a different
signal depending on its absorption resonance frequency. In this way, a “spectral signature” of different materials will
be produced by each pixel, and then the array will provide and image of the object under analysis. Under laboratory
conditions, such device is able to convert a single Terahertz Photon into 10 million electrons showing sensitivity
considerably higher than currently used THz detectors.

Main applications of the innovative THz system are related to airports security systems, surveillance of crowded
areas such as railway and metro stations; to detect harmful chemical substances providing 3D images of person
and goods, where very strict security policies are enforced (governmental buildings, airports, military installations).

These technological developments would constitute the basis for the long-term breakthrough market introduction of
totally new detection and scanning systems to be applied for security applications, thus opening up new
perspectives for a new set of products and services based on the passive Terahertz detection, and thereby

supporting a radical transformation in the security sector.
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