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Nanotube transistors pave the way 
for future nanocomputer design 
Nanotube transistors are valuable for 
future nanocomputer des ign .They 
exploit the fact that carbon nanotubes 
are ready-made wires that can c o n ­
duct, semiconduct or insulate. In the 
latest development f rom IBM, nanotube 
transistor architecture has been recon­
f igured such that nanotubes acting as 
the conduct ing channel between the 
transistor source and drain are not 
exposed to air ( top-gate conf igurat ion), 
and so that neighbouring transistors 
can be addressed individually. 

By exper iment ing with different 
device structures, researchers have 
been able to achieve the highest IBM's carbon nanotube field effect transistor. 

t ransconductance (a measure of the 
current-carry ing capabi l i ty) of any 
carbon nanotube transistor to date. 
High t ransconductance means that 
transistors can run faster, leading to 
more powerful integrated circuits. 
Fur thermore, the researchers discov­
ered that tire carbon nanotube 
transistors produced more than twice 
the t ransconductance per unit width 
of top-per forming sil icon transistor 
prototypes. AIP 

F u r t h e r r e a d i n g 
S J Wind et al. 2002 Appl. Phys. Lett 
8 0 3817. 

Speed of light passes updated 
test with flying colours 
Researchers in Germany have devised a state-
of-the-art version of the classic 19th-century 
Michelson-Mor ley exper iment, which first 
establ ished that the speed of light is the same 
in every direction. 

Certain versions of string theory suggest 
that special relativity may not hold exactly, 
and that violat ions might reveal themse lves in 
high-precision measurements . But in this new 
vers ion of the Michelson-Mor ley exper iment, 
special relativity passes the high-precision 
test with flying colours - the speed of light 
does not depend on its direction of propaga­
tion to within 1.7 parts in 10 1 5 , an accuracy 
about three t imes better than previously mea ­
sured . In their exper iment, the German team 
used two optical cavities each consist ing of 

two mirrors held at a constant d is tance.The 
t ime taken for a light beam to make a round 
trip between the mirrors gives a direct mea ­
sure of the speed of light perpendicular to the 
mirror su r faces .The cavities were oriented in 
different direct ions, and by rotating the set-up 
the team measured light speed in several 
directions. Potential sources of error due to 
variat ions in cavity length caused by tempera ­
ture effects and material aging were avoided 
by using cavit ies made from an ultra-pure 
sapphire crysta l , which is virtually imperv ious 
to aging, and operat ing it at liquid hel ium 
temperature. With the exper iment still under 
way, the researchers hope to obtain another 
threefold improvement after collecting 
sufficient data. AIP 

New laser improves 
medical imaging 
Scientists f rom Italy and the UK have produced 
a low-power, compac t sol id-state terahertz 
laser that is set to advance medical imaging. 
Based on layers of the same semiconductors 
used in convent ional visible and infrared lasers 
- gall ium arsenide ( G a A s ) and aluminium 
gallium arsenide (AIGaAs) - the prototype gives 
better soft t issue resolution than ul t rasound. 

Semiconduc tor lasers produce light when 
electrons move between energy levels in the 
semiconductor . Usually, these levels are sepa ­
rated by the appropr iate amount to produce 
visible or infrared l ight.The new laser produces 
terahertz radiation by using both GaAs and 
AIGaAs to produce closer energy levels. 

F u r t h e r r e a d i n g 
R Kôhler et al. 2002 Nature 417 156-159. 
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