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NEWS & ANALYSIS

A report from the US National Re-
 search Council, Optics and Pho-

tonics: Essential Technologies for Our 
Nation, identifi es research priorities and 
grand challenges in the areas of optics 
and photonics that have the potential to 
advance the economy of the United States 
and provide visionary directions for fu-
ture technology applications. The report 
recommends that the federal government 
develop a “National Photonics Initiative” 
to bring together academia, industry, and 
government to steer federal research and 
development funding and activities.
 “Much is unknown when pursuing 
basic optical science and its transition to 
engineering and ultimately to products, 
but the rewards can be great,” said Alan 
Willner, professor of electrical engineer-
ing at the University of Southern Cali-

fornia and co-chair of the committee that 
wrote the report. “There are a number of 
opportunities that could change our daily 
lives.”
 “People do not think of Google as 
an optics company, but a typical Google 
data center has more than a million lasers 
in it,” said Paul McManamon, technol-
ogy director of the Ladar and Optical 
Communication Institute at the Univer-
sity of Dayton and committee co-chair. 
“The Internet example is only one case 
where work in optics and photonics may 
be a small part of the money invested 
in research, but is a critical enabler for 
high-tech businesses and jobs.”
 The committee named five grand 
challenges facing the country that can 
be addressed with advances in optics and 
photonics technology. The fi rst is to keep 

up the pace of technological achieve-
ment established in previous decades. 
Others include improved military sur-
veillance and missile defense, achieving 
cost parity for solar power versus fossil 
fuel-based power across the country’s 
electrical grid, achieving seamless inte-
gration of photonics and electronics at 
the chip level, and developing optical 
sources and imaging tools to support 
increased resolution in manufacturing.
 Eight particular areas of technologi-
cal application are discussed in separate 
chapters: communications, information 
processing, and data storage; defense and 
national security; energy; health and med-
icine; advanced manufacturing; advanced 
photonic measurements and applications; 
strategic materials for optics; and dis-
plays. Each chapter reviews progress that 
has occurred since the 1998 National Re-
search Council report, Harnessing Light: 
Optical Science and Engineering for the 
21st Century, as well as the technological 
opportunities that have risen from recent 
advances in optical science and engineer-
ing. The report recommends actions for 
the development and maintenance of 
global leadership in photonics-driven 
industries, including both near-term and 
long-range goals, likely participants, and 
responsible agents of change. 
 A National Photonics Initiative will 
help manage the breadth of rapidly 
expanding applications of photonics 
technologies, the report says, allowing 
both government and industry to form 
coherent strategies for technology de-
velopment and deployment. The recom-
mended initiative should also spearhead 
a collaborative effort to improve the col-
lection and reporting of research, devel-
opment, and economic data in this sector.

NRC recommends 
optics and photonics 
research priorities
www.nationalacademies.org

This atom-based magnetic sensor measures human brain activity. Inside the sensor head is a 
container of 100 billion rubidium atoms (not seen), packaged with micro-optics (a prism and 
a lens are visible in the center cutout). The light from a low-power infrared laser interacts with 
the atoms and is transmitted through the gray fi ber-optic cable to register the magnetic fi eld 
strength. Credit: Knappe/NIST

Global uranium supply ensured for long term

www.oecdbookshop.org

Uranium resources and production 
are on the rise with the security 

of uranium supply ensured for the long 
term, according to a new report by the 
Organisation of Economic Co-operation 
and Development Nuclear Energy Agen-

cy (OECD/NEA) and the International 
Atomic Energy Agency (IAEA). 
 Uranium 2011: Resources, Produc-
tion and Demand, commonly referred 
to as the “Red book,” shows that total 
identifi ed world uranium resources have 

grown 12.5% since 2008. However, the 
costs of production have also increased, 
leading to reductions in lower cost cat-
egory resources. These fi gures, which re-
fl ect the situation as of January 1, 2011, 
mean that total identifi ed resources are 
suffi cient for over 100 years of supply 
based on current requirements.
 Global uranium mine production 
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increased by over 25% between 2008 and 
2010 because of signifi cantly increased 
production in Kazakhstan, currently the 
world’s leading producer. The increased 
resource base has been achieved due to a 
22% increase in uranium exploration and 
mine development expenditures between 
2008 and 2010, which in 2010 totaled 
over $2 billion. 
 Demand for uranium is expected to 
continue to rise for the foreseeable fu-
ture. Although the Fukushima Daiichi 
nuclear accident in Japan has affected 
nuclear power projects and policies in 
some countries, nuclear power remains 
a key part of the global energy mix. 
Several governments have plans for 
new nuclear power plant construction, 
with the strongest expansion expected 
in China, India, South Korea, and the 
Russian Federation. The speed and mag-
nitude of growth in generating capacity 
elsewhere is still to be determined. 
 By the year 2035, according to the 
joint NEA-IAEA Secretariat, world 
nuclear electricity generating capacity is 
projected to grow from 375 GWe net (at 

the end of 2010) to between 540 GWe 
net in the low demand case and 746 GWe 
net in the high demand case, increases of 
44% and 99%, respectively. According-
ly, world annual reactor-related uranium 
requirements are projected to rise from 
63,875 tons of uranium metal (tU) at the 
end of 2010 to between 98,000 tU and 
136,000 tU by 2035. The currently de-
fi ned uranium resource base is more than 
adequate to meet high-case requirements 
through 2035 and well into the foresee-
able future, according to the report.
 Although ample resources are avail-
able, meeting projected demand will re-
quire timely investments in uranium pro-
duction facilities. This is because of the 
long lead times (typically on the order 
of 10 years or more in most producing 
countries) required to develop produc-
tion facilities that can turn resources into 
refi ned uranium ready for nuclear fuel 
production. 
 With uranium production ready to 
expand to new countries, efforts are 
being made to develop transparent and 
well-regulated operations similar to 

those used elsewhere to minimize po-
tential environmental and local health 
impacts. Although not the primary focus 
of the “Red Book,” activity updates on 
the environmental aspects of the uranium 
production cycle are included in the na-
tional reports in this edition. 
 While the status of supply and de-
mand is considered from the perspective 
of technologies currently in use, the de-
ployment of advanced reactors and fuel 
cycle technologies can also positively 
affect the long-term availability of ura-
nium, conceivably extending the time 
horizon of the currently defi ned resource 
base to thousands of years. 
 These are some of the fi ndings in 
Uranium 2011: Resources, Production 
and Demand, a joint study by the OECD/
NEA and the IAEA, carried out in co-
operation with their member countries 
and published in July 2012. This is the 
24th edition of this periodic assessment 
(currently every two years), which has 
been published since the mid-1960s. The 
report can be ordered at website www.
oecdbookshop.org. □
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Sub-pA to 1500 A/10 kV characterization is here
The new Agilent B1505A power device analyzer 

makes it easy to accurately perform deep analysis 

and meet tough  evaluation requirements for 

today’s state-of-the-art power devices. 

• Characterization from sub-pA to 1500 A / 10 kV

• μΩ On-resistance measurements

• High-power pulsed measurements down to 10 μs

Trade in your old Curve Tracer and SAVE on a B1505A
www.agilent.com/fi nd/pA_1500A

© Agilent Technologies, Inc. 2012
u.s. 1-800-829-4444   canada 1-877-894-4414
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Offering quantities from one piece to small  
production runs, Goodfellow is your ideal  
source for metals and materials for research  
and product design.

We welcome special requests!

Metals & Materials

Small Quantities    Big Benefits

goodfellowusa.com
info@goodfellowusa.com

1-800-821-2870 

Metals

Ceramics, standard & complex

Polymers

Composites

Specialty & optical glass   NEW

Machined ceramic & glass  
   components  NEW
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Elemental Analysis
Fluorescence
Ellipsometry
OEM
Raman
Optical Components
Forensics
Particle Characterization

 new, fully automated UVISEL 2  lets 
you see the smallest picture. UVISEL 2 offers 8 computer selectable spot sizes down to 
35μ
operator to manually change, and no alignment or recalibration is needed.  
Our patented colinear imaging system gives you clear visualization
on practically any surface. In addition, our Phase Modulation 
technology and advanced optical design provide unparalleled 
accuracy and high resolution ellipsometric measurements 

So, when you need to really see the small picture, you
need the most advanced ellipsometry platform: UVISEL 2.
High performance, automated functionality integrated
with state-of-the-art detection and modulation
technology, in one instrument.   

uvisel2.com
email: adsci-mrs@horiba.com

Sometimes seeing the big picture is not good enough.
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Materials that matter
RSC Publishing is a leading not-for-profit society 

publisher. Our extensive portfolio of journals and 

books in materials science has some exciting new 

developments for 2012-13.

  Biomaterials Science is a new international, 

high-impact journal bringing together the 

molecular  and mesoscopic interactions of 

biomaterials and their potential applications.

  From 2013 the Journal of Materials Science 

will evolve into a new family of 3 journals each 

focussing on a specific area of materials research.

  The new RSC Smart Materials book series is a 

collection of professional reference titles providing 

accessible information on smart materials and its 

applications.

Attending the Fall MRS?
Visit booth #120 to find out why 
RSC Publishing has materials that 
matter.

Energy and
sustainability

New 
FREE access

Biology and 
medicine

Optical and 
electronic 

devices

New 
book series
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