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Double-slit experiment Observations of cobalt
smoke particle

~7u may be familiar with an experiment known as the " double-slit experiment,” as it is often

«roduced at the beginning of quantum-mechanics textbooks, The experimental arrangement can be » Double-slit experiment
seen in Fig. 1. Electrons are emitted one by one from the source in the electron microscope. They i
pass through a device called the “electron biprism”, which consists of two parallel plates and a fine Aea

filament at the center. The filament is thinner than 1 micron (1/1000 mm) in diameter. Electrons
having passed through on both sides of the filament are detected one by one as particles at the
detector. This detector was specially modified for electrons from the photon detector produced by Major publication list

Hamamatsu Photonics (PIAS). To our surprise, it could detect even a single electron with almost 100
% detection efficiency.

Akira Tonomura

Electron biprism

HITACHI

Fig. 1 Double-slit experiment with single electrons

Let's start the experiment and look at the manitor [ ‘ideo clip 1). At the beginning of the

experiment, we can see that bright spots begin to appear here and there at random positions (Fig. 2
(a) and (b)). These are electrons. Electrons are detected one by one as particles. As far as these
micrographs show, you can be confident that electrons are particles. These electrons wera
accelerated to 50,000 V, and therefore the speed is about 40 % of the speed of the light, I. &., itis
120,000 km/second. These electrons can go around the earth three times in a second. So, they pass
through a one-meter-long electron microscope in 1/100,000,000 of a second. Itis all right to think
that each electron is detected in an instant after it is emittad.

Interference fringes are produced only when two electrons pass through both sides of the electron

hrtpef faww hgrd. hitachi.co.jpfem/doubleslit.cfm Page 1 of 2
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Protein incorporation in solid-supported model lipid membranes

Scattering Length Density [10°47]
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FIGURE 1: a)
Illustration of
the surface-
supported
layer on gold,
consisting of
the artificial
lipid WC14
spaced out
from the
surface by
small bME
molecules. b)
Scattering
length density
profiles
derived from
reflectometry
that show the
decreasing

-, @mount of

WC14 on the
surface as its
proportion in
the SAM-
forming
solution
decreases,
with the
collapse of
the WC14 in
sparsely-
tethered
systems.

It is for these "sparsely-tethered” membrane systems that the rapid-solvent exchange
technique is most powerful, as the lower hydrophobicity means that more traditional vesicle-
rupture techniques have proven unfruitful. However, using solvent exchange with a variety
of completing lipids produces bilayer membranes that EIS shows are electrically sealing, with
low capacitance and conductivity. Importantly, we can determine uniquely from the AND/R
measurements that there is a distinct hydrated reservoir of about 20 & under a sparsely-

tethered membrane (Fig. 2) [3].

hitp: / jwww.nenr.nist.gov/ AnnualReport /[FY2 004 / protein_incorperation. html
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NIST Tech Beat - Dec. 1, 2005

The ability to exist in two states at once is another peculiar property of quantum physics
known as “superposition.” The NIST ions were placed in the most extreme superposition of
spin states possible with six ions. All six nuclei are spinning in one direction and the opposite
direction simultaneously or what physicists call Schrodinger cat states. The name was coined
in a famous 1935 essay in which German physicist Erwin Schrodinger described an extreme
theoretical case of being in two states simultaneously, namely a cat that is both dead and
alive at the same time.

Schridinger's point was that cats are never observed in such states in the macroscopic “real
world,” so there seems to be a boundary where the strange properties of quantum
mechanics—the rule book for nature's smallest particles—give way to everyday experience.
The NIST work, while a long way from full entanglement of a real cat's roughly 1028 atoms,
axtends the domain where Schrodinger cat states can exist to at least six atoms. The
Austrian team used a different approach to entangle more ions (eight) but in a less sensitive
state.

For further information, see

* D. Leibfried, E. Knill, 5. Seidelin, J. Britton, R.B. Blakestad, J. Chiaverinl, D. Hume, W.M. Itano, J.D. Jost, C.
Langer, R. Ozeri, R, Reichle, and D.J. Wineland. Creation of a six alom ‘Schrodinger cal’ siate, Nafure. Dec.
1. 2005, 639-642.

Media Contact:
Laura Ost, laura.ost@nist.gov, (301) 976-4034

Nano-Cages ‘Fill Up’ with Hydrogen

A “cagey” strategy to
stack more hydrogen in
nanoscale scaffoldings
made of zinc-based boxes
may yield a viable
approach to storing
hydrogen and, ultimately,
replacing fossil fuels in
future automobiles,
according to new results
from National Institute of
Standards and Technology
(MIST) researchers.

Using beams of neutrons
as probes, NIST scientists
determined where
hydrogen latches onto the
lattice-like arrangement of
zinc and oxygen clusters in
a custom-made material
known as a metal-organic
framework, or MOF. Called
MOFS, the particular
nanoscale material studied

by Taner Yildirim and
Michael Hartman has four
types of docking sites,
including a “surprising”
three -dimensional network
of “nano-cages” that
appears to form after other
sites load up with
hydrogen.

Meutron-scattering image reveals where hydrogen molecules (red-green
drcles) connect to a8 melal organic framework (MOF), a type of custom-
made compound eyed for hydrogen slorage applications, The ball-and-
slick model of the MOF is superimposed on the neutron image.

Image credit T. Yildinm/MIST

This finding, reported in Physical Review Letfers,* suggests that MOF materials might be
engineared to optimize both the storage of hydrogen and its release under normal vehicle

http:/ fwww.nist.gov/ public_affairs /techbeat /th2005_120105.htm#cages
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