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Woven for nanoelectronics 

Nanotube networks - this scanning electron microscope picture shows carbon nanotubes 
draped across silicon pillars. The spacing between pillars is 500 nm. 

Japanese researchers have investigated a 
new technique through which the self-
interconnection of nanostructures could lead 
to nanoscale logic circuits. Carbon nanotubes 
are self-assembled nanoscale structures with 
excellent mechanical, electrical and chemical 
properties, and are useful for a variety of appli­
cations. Semiconducting carbon nanotubes 
can act as a field-effect transistor or a single 
electron transistor for nanoelectronics. Metallic 
carbon nanotubes exhibit ballistic conductiv­
ity (electrons travel through without losing 
energy) at room temperature. This, coupled 
with the mechanical strength of carbon nan­
otubes, as well as their shape and size, makes 

them ideal for wiring nanoscale devices. 
Employing the chemical vapour deposition 

technique, the Japanese team has grown 
nanotube networks on arrays of 100 nm high 
silicon pillars, confirming an earlier observa­
tion using 10 jim pillars. This self-directed 
growth is a remarkable feature of carbon 
nanotubes; however, the growth mechanism 
is not yet fully understood. Further investiga­
tion is needed before carbon nanotubes find 
their way onto our desktops. 

Further reading 
Y Homma etal. 2002 Appl. Phys. Lett. 81 
2261-2263. 

New technique for non-invasive EEG 
UK researchers have reported how advances 
in the amplification, electronic processing and 
real-time display of electroencephalogram 
(EEG) signals can provide a new way of moni­
toring brain activity. Traditional EEG monitoring 
is invasive, at the minimum requiring shaving 
of the patient's hair and abrasion of the skin. 
This can be avoided by using superconducting 
quantum interference device (SQUID) magne­
tometers to detect the magnetic component 
of the fields generated by the flow of currents 
in the brain. The resulting magnetoencephalo-
grams can be gathered non-invasively, but the 
technique has its own drawbacks, not least 
the cryogenic operation of the SQUIDs. 

The new EEG sensors use electric displace­

ment, rather than real charge, current. This 
means that they do not need real electrical 
contact with the body, and can produce EEGs 
non-invasively. The UK team has 
demonstrated their effectiveness by measur­
ing activity in the region of the occipital lobe, 
with the sensors being in contact with the hair 
only, and with no preparation of the scalp. 
The result shows the well-known phenomenon 
of alpha-blocking - an alpha-rhythm signal is 
present when the patient's eyes are closed, 
but is blocked when the eyes are open. 

Further reading 
C J Harland etal. 2002 Appl. Phys. Lett. 81 
3284-3286. 

Persuading bosons 
to behave as 
fermions 
Physicists from Germany and Austria have 
proposed ways of persuading bosons to act 
as fermions. The Pauli exclusion governs the 
behaviour of fermions - many electrons in the 
same box, for example, must differ from each 
other in some way. They must occupy a differ­
ent place, or have a different value of a 
quantum property such as spin. Bosons (such 
as photons and the hydrogen atom) have no 
such restrictions - a limitless number of them 
can be in the identical quantum state. 

Persuading fermions to behave as bosons 
is nothing new. Superconductivity and super­
fluidity are examples of phenomena where 
fermions behave like bosons. By pairing up, 
as they do in superconductors, fermions 
possess the same key properties as bosons, 
and so they act just like bosons. 

Making bosons behave like fermions, how­
ever, is a feat so far unaccomplished. Now, 
researchers from the Max Planck Institute for 
Quantum Optics have put forward proposals 
for doing just this. One way, they suggest, 
would be to rotate a Bose-Einstein conden­
sate (BEC). In the ground state, a BEC has 
several different low-energy levels due to 
different possible values of angular momen­
tum in the atoms. Cancelling the energy 
gained by angular momentum, and rotating 
the BEC at just the right rate, causes these 
levels to become equal to one another in 
energy. The atoms would then be forced to 
minimize their repulsion with one another by 
assuming slightly different values of angular 
momentum, hence behaving like fermions. 
Lasers or mechanical devices can be used to 
rotate a BEC. The caveat is the currently 
obtainable rotation speeds, requiring 
researchers to create a BEC with only a hand­
ful of atoms instead of the typical 10000 or 
so. If this turns out to be unfeasible, the 
researchers have another proposal: rotate an 
optical lattice, a light-based web of atom 
traps containing five atoms in each trap. This 
is experimentally possible and could produce 
a stronger signal than that from a single BEC. 

Further reading 
http://arXiv.org/abs/cond-mat/0207040. 
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Joseph Magill, European Commission (JRC), Karlsruhe, Germany 

Nudides.net 
An Integrated Environment for Computations on Radionuclides and Their Radiation 

The "Nuclides.net" book describes an integrated environment for computations on radio­

nuclides and their radiation. In addition to providing the necessary background on radio­

nuclides and radiation, the accompanying CD-ROM, for Microsoft Windows operating 

systems, offers extensive information on the physics and radiology of familiar nuclides. 

Through an electronic nuclide chart, the user can access codes, via the Internet, for a number 

of applications which allow the required data to be computed quickly and reliably by means 

of interactive user guidance. Nuclides.net can be used for teaching, research, and for practical 

applications. 

From the contents: Getting Started with Nuclides.net.- Background on Radioactivity. -

Nuclide Explorer.- Decay Engine.- Dosimetry and Shielding.- Virtual Nuclides.- Fission 

Products and Yields.- The Universial Nuclide Chart.- Recommended Readings.- Glossary-

Appendix.- Boxes.- Index. 

Most comprehensive collection of nuclear data allowing related calculations 
by using the server of the Institute for Transuranium Elements. 

Masataka F u k u g i t a ; T s u t o m u Yanag ida , 
bo th Un ivers i t y o f T o k y o , Japan i-ortncoming N E W 

Physics of Neutrinos 
and Applications to Astrophysics 

Provides a survey of the current state of research into the 
physics of neutrinos that is useful as a text or self-tutorial for 
graduate students, but will also be useful as a handbook for 
researchers in this field. The reader finds here a global view of 
the areas of physics in which neutrinos play important roles, 
including astrophysics and cosmology. Starting from the stan­
dard theory of electroweak interactions, the key notions are 
explained in detail and the fundamental equations are derived 
explicitly to enhance understanding of their content and impli­
cations. Prime emphasis is given to models of massive neutri­
nos and to the magnetic moment of the neutrino. 

2003.XII , 563 p. 109 illus., 64 tables (Texts and Monographs in 
Physics) ISBN 3-540-43800-9 Hardcover 
€ 69,95; £ 49,00; sFr 116,50 

D a v i d O . C a l d w e l l , Un ivers i ty of Cal i fornia, 
Santa Barbara, C A , USA (Ed.) 

Current Aspects of Neutrino Physics 
The book starts with a history of neutrinos and then develops 
from the fundamentals to the direct determination of masses 
and lifetimes. The role of neutrinos in fundamental astrophysi-
cal problems is discussed in detail. In addition, there is an 
Addendum on the SNO Results. 

2001. XIV, 335 pp. 94 f igs. ISBN 3-540-41002-3 Hardcover 
€ 79,95; £ 56,00; sFr 133,00 

H a r t m u t Pi lkuhn, 
University of Karlsruhe, Germany 

Relativistic Quantum Mechanics 
In this book, quantum mechanics is developed from 
the outset on a relativistic basis, using the superposi­
tion principle, Lorentz invariance and gauge invari-
ance. Nonrelativistic quantum mechanics appears as 
a special case, and classical relativistic mechanics as 
another one. A subject, which is treated for the first 
time in this book, is the theory of binaries in terms 
of differential equations which have the mathemati­
cal structure of the corresponding one-body equa­
tions. 

2003. VII I , 239 p. 21 illus. (Texts and Monographs in 
Physics) ISBN 3-540-43666-9 Hardcover 
€ 59,95; £ 42,00; sFr 99,50 

Walter T h i r r i n g , 
Univers i t y of V i e n n a , Austr ia 

2nd edition 

Quantum Mathematical Physics 
Atoms, Molecules and Large Systems 

2nd ed. , 2002. X V I , 582 pp. 63 figs. 
ISBN 3-540-43078-4 Ha rdcove r 
€ 79,95; £ 56,00; sFr 133,00 
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