
Electromagnetism encompasses much of modern technology. Its influence rests on our ability to

deploy materials that can control the component electric and magnetic fields. A new class of ma-

terials has created some extraordinary possibilities such as a negative refractive index, and lenses

whose resolution is limited only by the precision with which we can manufacture them. Cloaks

have been designed and built that hide objects within them, but remain completely invisible to ex-

ternal observers. The new materials, named metamaterials, have properties determined as much

by their internal physical structure as by their chemical composition and the radical new properties

to which they give access promise to transform our ability to control much of the electromagnetic

spectrum.
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sir John Pendry as born in england. He has been working at the Blackett laboratory, imperial college

london (uK) since 1981. He began his career in the cavendish laboratory at the university of cam-

bridge, followed by six years at the daresbury laboratory of the science and technology facilities

council (uK), where he headed the theory group. in collaboration with the Marconi company, he 

designed a series of completely novel artificial materials, or “metamaterials”, with properties not found

in nature. successively metamaterials with negative electrical permittivity, then with negative magnetic

permeability were designed and constructed. this project culminated in the proposal for a ‘perfect lens’

whose resolution is unlimited by wavelength. He is popularly known for his research into refractive 

indexes and creation of the first practical "invisibility cloak". John Pendry was head of the Physics de-

partment at imperial college london and principal of the faculty of Physical sciences. the long list of

awards he has received includes, his post as fellow of the royal society (1984), Honorary fellow of

downing college at cambridge university, the dirac Medal of the institute of Physics  (1996), the royal

Medal of the royal society (2006), as well as being knighted for his services to science (2004). 
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Invisible cloaks and 
a perfect lens The engine of scientific progress is the fascination of what

has been accomplished and still can be achieved, the devo-

tion to achieve it, the passion to go beyond accepted knowl-

edge, skills, capabilities, and truths, and the satisfaction of unique accomplishments. They are the

seminal source of both novelty and discovery, the essence of scientific endeavors. Quite a bit of

this scientific spirit got lost in recent decades. Science operates increasingly with financial and

recognition incentives, with competition, with claims, with vain promises and assurances, and with

other personal promotion schemes. none of them made science and scientists any better, thinking

deeper and acting more progressive. Science has to find back to scientific values and believes, to

communicate results as an obligation, not for personal or institutional profile, and generally to set

and be again the standard of human action. Otherwise we loose the scientific freedom which is

still left and the trust of society which we still enjoy. In the context of discussing these critical issues,

I would like to express my wishes concerning some grand challenges in Science and Technology

on the nm scale. We have to make tomorrow to today while we are thinking about and dreaming

of the days after tomorrow.
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Heinrich rohrer was born in  Buchs (switzerland). He received his Phd in experimental physics in 1960

from the swiss federal institute of technology (etH-Zurich) with a thesis on superconductivity. after

a two-year post-doctorate at rutgers university, new Jersey (usa), he joined the iBM Zurich research

laboratory in 1963 as a research staff member. in 1974/75 he spent a sabbatical at the university of 

california, santa Barbara. His research interests included, in chronological order, Kondo systems, phase

transitions, multicritical phenomena, scanning tunnelling microscopy, and, most recently, nanome-

chanics. Prof. rohrer retired from iBM in 1997. for the invention of the scanning tunnelling microscope,

gerd Binnig and Heinrich rohrer were co-recipient of both the King faisal Prize and the Hewlett

Packard europhysics Prize in 1984, of the nobel Prize in Physics of 1986, and of the cresson Medal of

the franklin institute in Philadelphia (usa) in 1987. rohrer is a member of various academies and pro-

fessional societies and has received honorary degrees from several universities.
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Science, fascination, passion
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