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Mapping Matter

A group of researchers mixed X-rays from a free 
electron laser and near-IR light from an optical 

laser to probe how the light polarizes the outer 
shell electrons of atoms in single-crystal diamond. 
This proof-of-concept work by Thornton Glover at 
Berkeley National Lab (U.S.A.) and an international 
team could be developed as a tool to better study 
how light interacts with matter (Nature 488, 603).

Chemical bonds between atoms form among the 
outer shell electrons in the diamond atoms. Light 
interacting with these electrons can form or break 
bonds. Because the changes occur very quickly and 
on a size scale of individual atoms, scientists have 
not been able to directly examine the dynamics of 
these interactions. 

The scientists used a nonlinear interaction 
of intense light and X-ray pulses called sum 
frequency generation (SFG) to probe diamond. In 
diamond, the optical pulse primarily wiggles the 
charge that makes up chemical bonds. Similar 
to standard X-ray diffraction, data from inelasti-
cally scattered sum-frequency X-rays provides 
information about the charge density in the 
electrons. Whereas X-ray diffraction probes all 
the electrons in an atom equally, the IR light alters 
the polarization of the valence electrons in a way 
that can be detected in the scattered X-rays from 
the SFG radiation. This technology could allow us 
to watch as light triggers atoms to make or break 
chemical bonds. —Yvonne Carts-Powell

Using infrared and X-ray lasers to reveal light’s effect on matter

Visualization 
of X-ray and 
laser beams 
interacting 
with matter.

Courtesy of Greg Stewart, SLAC National Accelerator Laboratory
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A non-invasive optical technique that 
maps tiny blood vessels under the 

skin successfully detected skin cancer in 
a small study. Rainer Leitgeb and others 
from Medical University Vienna (MUW, 
Austria) and the Ludwig-Maximilians 
University (Munich, Germany) used 
optical coherence tomography (OCT) to 
show that basal cell carcinoma, inflam-
mation and healthy skin each show 
distinct characteristics (Biomed. Opt. 
Express, doi:10.1364/BOE.3.002636).

Many cancers alter the growth of 
blood vessels, but these changes are 
not always obvious to human sight. OCT, 
which is analogous to ultrasound (but 
at a much finer scale), can image tissue 
and cells. In this instance, however, the 
researchers developed a high-speed 
OCT method to image microscopic blood 

vessels near the surface of skin. They 
compared skin taken from the face of 
two patients with basal cell carcinoma 
(the most common skin cancer) with that 
taken from a healthy person’s palm as 
well as skin samples that were inflamed 
but not cancerous. Compared to healthy 
skin, they found that the inflamed skin 
had dilated and leaky vessels, while 
cancerous areas showed a denser, 
disorganized network with large vessels 
close to the surface. 

A more developed non-invasive diag-
nostic method based on this technology 
could guide dermatologists to the most 
likely spots for cutting out tissue for 
biopsies—and might eventually reduce 
the number of biopsies needed for 
people suspected to have melanoma.  
— Yvonne Carts-Powell

Using optical coherence tomography to image blood vessels

Courtesy of René Werkmeister, Medical University Vienna
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Identifying Cancer by  
its Blood Supply

Rainer Leitgeb 
(left) and Cedric 

Blatter in their 
lab at the Medical 
University Vienna.

Dark Energy 
Telescope 
Goes Deep

For the next five years, the 
570-megapixel Dark Energy 

Camera, built by the Fermi National 
Accelerator Laboratory in Batavia, Ill., 
U.S.A., will be used to scan the depths 
of space for signs of dark energy. Dark 
energy, which makes up about 74 
percent of the universe, is the name 
given to the force that’s counteracting 
gravity, causing the accelerated expan-
sion of the universe.

The camera is located inside the 
Victor M. Blanco telescope at the Cerro 
Tololo Inter-American Observatory 
in Chile’s Atacama desert. For the 
next five years, it will map out cosmic 
bodies 8 billion light years from Earth. 
The images will aid astronomers 
in calculating the current and past 
expansion rates of the universe.

Astronomers think that the camera 
could identify about 300 million galax-
ies, 100,000 galaxy clusters and 4,000 
exploding stars, as well as unravel 
some of the mysteries behind the 
expanding universe. —Sarah Michaud

Dark Energy Survey Collaboration

Zoomed-in image from the Dark 
Energy Camera of the barred spiral 

galaxy NGC 1365, which lies about 
60 million light years from Earth. 
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Honey bee 
tagged with an 
RFID chip. 

Tracking Zombie Bees 
with Lasers  
A  tiny parasite that “zombifies” honey bees was 

reported at San Francisco State last year. Chris 
Quock and colleagues from San Francisco State 
University (U.S.A.) found that infected bees left 
the hive at night to congregate near outside lights, 
moving in increasingly erratic circles on the ground 
before dying (PLOS ONE, doi:10.1371/journal.
pone.0029639). 

Tracking individual bees as they come and go 
from the hive would help determine what hap-
pens to them between infection and abandoning 
the hive. But the problem with tracking, explains 
Quock, ”is that bees all look the same.” The solu-
tion is an ingenious system that tracks individual 
bees with lasers and tiny radio-frequency identifi-
cation (RFID) chips. 

The passive RFID chips are glued to each bee. 
They emit a unique signal indicating whether a bee 
is entering or leaving the hive. This study could help 
scientists to better understand colony collapse 
disorder, a mysterious disease that has devastated 
U.S. honeybee populations. —Yvonne Carts-Powell

Chris Quock/San Francisco State University 

The winners of the 2012 Nobel Prize in physics mirrored each other in their work: David Wineland used 

photons to measure atoms while Serge Haroche used atoms to measure photons.
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Scared of the 
Needle? A Laser 
Could Help
Jack J. Yoh and his colleagues at Seoul 

National University (South Korea) devised 
a laser-powered drug-delivery device that 
sends a narrow jet of liquid out of a tiny nozzle 

held a few mil-
limeters from 
the surface of 
the skin (Opt. 
Lett. 37, 3894).

The jet 
comes from a 
2.9-µm Er:YAG 
laser with a 
pulse duration 
of 250 µs. 
Since water 

A time-lapse image shows  
a microjet fired from the 
injection system. 

Thinkstock
Optics Letters
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strongly absorbs light at this wavelength, the 
laser’s energy raises the temperature of the 
liquid drug until a vapor bubble explosively 
expands and propels the drug through a tiny 
nozzle and into the skin.

The jet targets the skin layer above the 
nerve endings, so it should not cause the 
drug recipient any pain. The next steps in 
the research are to prepare for clinical 
trials. — Patricia Daukantas

With a good laser, 

an object at a 

distance of 1 km 

can be illuminated 

with a dot that has 

a radius of about 

60 mm.

tweeted

@AkshatRathi (Akshat 
Rathi) 
If every 
person 
on Earth 
aimed 

a laser pointer at the 
Moon at the same time, 
would it change color?

@eric_mazur (Eric 
Mazur) 
I’m 
REALLY 
excited 
about my 

new course, where I 
replaced all summative 
assessment by forma-
tive assessment http://
ow.ly/dUAxz  

@SteveMartinToGo 
(Steve 
Martin) 
Damn, 
these 
Higgs-

Boson particles are all 
over my new suit. 

@usnistgov (NIST) Huge 
congrat-
ulations 
to Dave 
Wineland 
and 

Serge Haroche on 
winning the 2012 Nobel 
Prize in Physics!

Galaxies Far, Far Away

A stronomers have created a new portrait that reflects humankind’s deepest-ever view of the 
universe. The eXtreme Deep Field (XDF) was made by combining the NASA Hubble Space 

Telescope images taken over the last decade from the center of the original Hubble Ultra Deep 
Field. It is a small fraction of the angular diameter of the full moon. The XDF reveals galaxies 
that span back 13.2 billion years in time; the universe itself is 13.7 billion years old.

NASA, ESA, G. Illingworth, D. Magee, and P. Oesch (University of California, Santa Cruz)/R. Bouwens (Leiden University)/the HUDF09 Team
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Policy

U.S. Science Funding in Jeopardy  

Honoring Bright Ideas that 
Once Seemed Dim

The U.S. Office of Management and Budget (OMB) released a report in mid-
September detailing the potential funding reductions of the automatic across-

the-board $1.2 trillion spending cuts slated to go into effect 2 January 2013, barring 
an agreement in Congress on deficit reduction. The decreases were mandated under 
the Budget Control Act of 2011. The report was meant to encourage Congress to 
reach an agreement in 2012 on reducing the deficit, since the cuts will only go into 
effect if a deal is not made.

To date, no legislation has been passed to prevent these reductions, which the 
OMB concludes would be “deeply destructive.” The 8.2 percent cuts in nondefense 
discretionary programs and 9.4 percent cuts in defense discretionary programs 
would mean a:

Federally funded science research is a 
familiar subject of ridicule. Who hasn’t 

heard about an obscure-sounding research 
project and wondered about the fate of their 
hard-earned tax dollars? A new award program 
shows that not all government-financed 
research is odd or pointless; in some cases, it transforms how we live. At the first 
Golden Goose awards, eight scientists—including four Nobel Prize winners—were 
honored for such work. One of the awards was given to OSA Honorary Member 
Charles Townes whose work in the 1950s led to the invention of laser technology, 
which at the time had no known application. (See p. 50 for more on Townes’s award.)

Also honored were Eugene White, Rodney White, Della Roy and the late Jon 
Weber, whose study of tropical coral led to a new bone graph material, and Martin 
Chalfie, Roger Tsien and Osamu Shimomura, whose study of bioluminescence in 
jellyfish led to numerous advances in medical research and disease treatment. 

The award was the brainchild of U.S. Rep. Jim Cooper (D.-Tenn); it was jointly 
launched by a coalition of science organizations and institutions whose leaders 
believe that federally funded basic scientific research is the cornerstone of innova-
tion and essential to economic growth, global competitiveness and security. 

$62 million reduction 
for the National Institute of 
Standards  and Technology.

$400 million decrease 
for the Department of 
Energy Office of Science. 

$2.53 billion 
drop for the National 
Institutes of Health.

$586 million
decline for the National 
Science Foundation.

$7.47 billion
reduction for 
Department of 
Defense research, 
development, test  
and evaluation. 

U.S.-based OSA members can help prevent these drastic cuts by sending a mes-
sage to their legislators asking them to act in the upcoming “lame duck” session. 
Personal stories about the work you are doing in your labs and what these cuts will 
mean for the future can make all the difference in pressuring Congress to act. 
A letter template can be found at www.osa.org/en-us/about_osa/public_policy/
take_action/. —Sarah Michaud

Courtesy of AAU/©Life in Focus Photography



14        OPTICS & PHOTONICS NEWS  NOvEmbEr 2012

scatterings

industry

U.S. Employment Stats for Recent Ph.D.s

Despite the constant call for better science education in the United States, many 
Ph.D.s are having a tough time finding jobs in their field, according to an analysis 
published by The Washington Post earlier this year. The problem seems particularly 
acute in academia, where the supply of scientists has grown much more quickly than 
available positions over the past 40 years. According to recent employment statistics 
published by the American Institute of Physics (AIP) Statistical Research Center, 42 
percent of recent physics Ph.D. in potentially permanent positions wound up getting 
jobs in other fields. Even among those who got postdoctoral positions, more than a 
quarter wound up working in areas that were not related to their dissertation.   

Adapted from AIP Statistical Research 
Center, www.aip.org/statistics

Patricia Daukantas, Yvonne Carts-Powell and Valerie Coffey are freelance science writers who specialize in optics and photonics. Sarah 
Michaud is OPN’s associate editor.

OLED Market to Reach 
$7.4B by 2019

A ccording to a new report from the 
research firm Nanomarkets, the 

current market for organic light emitting 
diode (LED) materials in 2012 is estimated 
to be worth $524 million. OLEDs are 
commonly used for displays in phones 
and televisions. The market is poised to 
grow to over $7 billion by 2019, with the 
increase primarily due to advances in TV 
displays and lighting.

The report, titled “OLED Materials 
Market,” cites active-matrix OLEDs in 
mobile display products as the most sig-
nificant technology this year. “Samsung’s 
Galaxy phones actually outsold iPhones 
a couple of quarters,” says the report’s 

Wikimedia Commons

New Operating  
Model to Transform 
Alcatel-Lucent 

A lcatel-Lucent (France) has 
unveiled a new perfor-

mance program with a focus on 
core products to help turn the 
company around. After announc-
ing staff layoffs of 5,000 people 
in July, the new operating model 
follows as part of the company’s 
promise to cut €1.25 billion 
from its bottom line by the end 
of 2013. The core product focus 
of the company will be directed 
to four areas: core networks, 
which includes the fast-growing 
segments of IP and optics; fixed 
networks, which includes small 
cell deployment; wireless; and 
platforms.

New Leader  
for Nanosolar

Thin-film solar cell and panel 
manufacturer Nanosolar 

Inc. (San Jose, Calif., U.S.A.) has 
announced a change of executive 
leadership. CEO Eugenia Corrales, 
who joined Nanosolar in May 2010, 
has left the company. Nanosolar 
has appointed Karl Steigele as 
president and COO. Steigele 
was previously an international 
management consultant to 
several Fortune 500 companies. 
With the role of CEO closeted, 
the chair of Nanosolar’s board of 
directors—Guido Polko—will be 
increasing his role in the company. 
Corrales replaced CEO Geoff Tate, 
who retired after two years with 
Nanosolar. —Valerie Coffey

A relatively modest quantum computer could hold two to the 300th power values 

simultaneously—more than the number of atoms in the universe.

author Jill Simpson. This may change 
now that the new iPhone 5 is out, Simpson 
says, but it’s still important because it 
means that “significant sales are flowing 
into the materials sector now.”

Employment in physics  
Same subfield as dissertation

Employment primarily in other fields
Engineering .................. 14%
Business or finance ....... 6%
Education ........................ 5%
Medical services ............ 3%
Computer software ........3%
Other sciences ................6%
Other ................................5%

Employment in physics  
Different subfield from dissertation

Postdoctoral
position

12 % 
24 % 

42 % 16 % 

40 % 
27 % 

72 % 

36 % 31 % 

Other temporary 
position

Potentially 
permanent position
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Optical and Digital  
Image Processing
G. Cristobal, P. Schelkens 
and H. Thienpont (eds.), 
Wiley-VCH, 2011; $175.00 
(hardcover).

This well-illustrated, 
interdisciplinary book serves as a refer-
ence that covers both optical and digital 
techniques used in image processing. 
It starts with a chapter on elementary 
geometrical optics and goes on to cover the 
state of the art—including image process-
ing for spacecraft navigation. The chapters 
are all written by an international team 
of 86 authors who are authorities in their 
areas. — Vasudevan Lakshminarayanan
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Book reviews

Optical Technology
Jens Bliedtner, Günter 
Gräfe and Rupert Hector, 
McGraw-Hill, 2011; 
$150.00 (hardcover).

Optical Technology is a 
unique book that covers 
practical steps in optical manufacturing. 
It includes information on the selection of 
optical materials and optical coatings and 
detailed descriptions of various manufac-
turing processes. The book is intended for 
anyone who would like to learn more about 
optics manufacturing. —Darko Vasiljevic

Basic Electronics 
for Scientists and 
Engineers
Dennis Eggleston, Cam-
bridge University Press, 
2011; $65.00 (paperback), 
$120.00 (hardcover).

This excellent one-semester undergrad-
uate text rapidly brings the reader from 
elementary concepts to useful circuits 

with real components. The practice 
problems are challenging and build  
on the concepts covered in the chapters. 
— George Fischer

A History of 
Optics from Greek 
Antiquity to the 
Nineteenth Century
Olivier Darrigol, Oxford 
University Press, 2012; 
$63.00 (hardcover).

Optics students, scientists and engineers 
should all put this gem on their reading 
list. The text concisely describes the 
philosophical, physical and mathematical 
theories and experiments that helped to 
define our knowledge of light. Darrigol also 
provides a social, political and cultural 
context for the period. — Barry R. Masters

Darko Vasiljevic is associate research professor, laboratory for optics and lasers, Institute of Physics, University of Belgrade, 
Serbia. George Fischer is with the U.S. Army, ARDEC, Picatinny Arsenal, N.J., U.S.A. Barry R. Masters is a Fellow of AAAS, OSA 
and SPIE; he is with the department of biological engineering at the Massachusetts Institute of Technology in Cambridge, Mass., 
U.S.A. Vasudevan Lakshminarayanan is a professor of optometry, physics and electrical and computer engineering, University 
of Waterloo, Canada.

Visit www.osa-opn.org for additional 
book reviews. 
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