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In this talk, we present MEMS ultrasonic sensors based on piezoelec-
tric MUTs (PMUTs) for consumer electronics applications such as range- 
finding and fingerprint sensing. A common characteristic of these ap-
plications is that they require manufacturing at high volume with low 
cost. We have developed air-coupled sensors based on PMUTs that 
operate at 10 microwatts. Relative to optical sensors, these ultrasonic 
sensors have the advantage of very low power consumption and long 
range (> 1 m). We have also demonstrated a 500 DPI ultrasonic fin-
gerprint sensor that has similar resolution compared to other devices 
but the added advantages that it is capable of imaging wet or oily fin-
gers and can image the dermis beneath the surface of the finger. 
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The vision of space-based systems that collect energy in sunlight and 
send it to Earth, which was first proposed in the 1970s and has alrea-
dy gone through many iterations, has previously assumed that giant 
monolithic structures would be assembled in space.
 
An alternative approach based on a constellation of identical ultra-
light modules, similar to solar sails that fly in formation, has recently 
been proposed. The basic functional unit of these modules is a multi-
functional tile that acts as a light collector, photovoltaic converter, po-
wer transformer, phase shifter and electromagnetic radiator. Our aim 
is for this unit to have the areal density of one sheet of paper! 

This talk will provide an overview of the overall system concept, and 
will then focus on the novel deployable space structures that are 
being developed for this unique and very challenging application.
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ESA as THE European Space Agency is responsible for bringing to-
gether the intentions of 22 European Member States and Canada. 
This special position enables ESA to play the role of a facilitator for 
global cooperation projects. 
This lecture will cover concrete missions as well as political aspects 
of cooperation. Using real examples, the presentation will enable an 
understanding of how cooperation in a very diverse environment can 
work and what the restrictions are. In addition, the value of space ac-
tivities for societal aspects will be highlighted. This includes techno-
logy transfer, spin in and spin off. Finally, the strategic way forward to 
attain projects in the future will be explained by using concrete vision-
ary ideas. 
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Reaction pathway analysis is a powerful tool in designing novel routes 
to chemicals, identifying optimal processing conditions, and suggest-
ing catalyst design strategies. 
We have developed methods for the assembly of kinetic models of 
substantive detail that link the atomic and process scales. We have 
applied our methodology to seemingly very disparate chemistries, yet 
applying a common methodology reveals that there are many ubiqui-
tous features of complex reaction networks for chemical and biologi-
cal systems. 
This talk will focus on mechanistic modeling of the conversion of hy-
drocarbons from renewable sources, from quantitative analysis of 
chemical catalysis by native inorganic constituents to mechanistic  
understanding of how enzymes achieve exquisite selectivity for similar 
conversion processes, leading to the potential for the design of novel 
biochemical pathways.


