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The Nobel Prizein Physics 2014

| samu Akasaki Hiroshi Amano Shuji Nakamura
Prize share: 1/3 Prize share: 1/3 Prize share: 1/3

The Nobel Prize in Physics 2014 was awarded jointly to
Isamu Akasaki, Hiroshi Amano and Shuji NakamUax

the invention of efficient blue light-emitting diodes which
has enabled bright and energy-saving white light sources'.

http://www.nobelprize.org/nobel_prizes/physics/laureates/2014/
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The Nobel Prize in Physics 2009

"for groundbreaking achievements "for the invention of an imaging
concerning the transmission of light semiconductor circuit — the CCD sensor"
in fibers for optical communication”

1/2 of the prize 1/4 of the prize 1/4 of the prize

Standard Telecommunication Laboratories Bell Laboratories
Harlow, United Kingdom; Chinese Murray Hill, NJ, USA

University of Hong Kong
Hong Kong, China
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Optical fiber with high transmission DIE ; 7 4 / \

The guiding of light in media using the
concept of total internal reflection was first
discussed during the 19™ century. In 1841,
D. Colladon at the University of Geneva
demonstrated hght guiding mm a water jet,
while at about the same time. J. Babinet in
France made similar observations and even
extended the idea to gumding in bent glass
rods. The 1dea 1s often attributed to J. Tyndall
who demonstrated the guiding of light in a

Cladding ; — =
i -y .
/.r '\\_\‘1 \,/ e
Core~ Ik

Fig. 1: Optical fiber. The refractive index of the
core 15 shightly lngher than that of the cladding.
Typical dunensions are 10 or 50 micrometers for
the core and 125 micrometers for the fiber. In
addition, a protecting plastic “buffer” 1s placed
around the fiber.

water jet at the Royal Society in London in 1854, following a suggestion by M. Faraday. One
can argue however. that the phenomenon was known since ancient times. with small (colored)

glass pieces used as decoration in Egypt or Mesopotanmua. Light gmiding n large water jets was

even used for entertainment purposes. with illuminated fountains shown at the 1889 Universal

Exposition in Paris (see [1] for a historical review).

Fig. 2: Dafferent types of fibers, step-index multi-
mode, single mode and gradient index multimode.
The propagation of a few rays 15 also indicated 1n
red. as well as the distnbution of the refractive
mdex to the nght.

Altenuation costhcien! aldBkm

Rayleigh

,-" seatlyring

OH

absorption

0.& s 1.0 1.2 1.4 L& 1.B
Wavslengin Auml

Fig. 3. Attenuation coefficient of silica as a
function of wavelength. On the short wavelength
side, attenuation 15 due to Rayleigh scattering.
which varies as A~, while on the long wave-
length side, to absorption 1 molecules.
Impunties due to OH radicals are usually dif-
ficult to remove. The favored wavelengths for
optical commumecation are 1.3 and 1.55 pm

Fig. 4: Spatal electromagnetic modes m a
multimode fiber, from [2]. The top left one
1s the hybnd HE;; mode, the only one
propagating 1n a single mode fiber.
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Detailed balance limit of the efficiency of multilevel intermediate band
solar cells

Tomohiro Nozawa ' and Yasuhiko Arakawa'=?'

'Institute for Nano Quantum Information Electronics, The University of Tokyo, Komaba, Meguro-ku,
Tekye 153-8305, Japan

*Advanced Technology Research Laboratories, Sharp Corporation, 2613-1 Ichinomoto-che, Tenri,
Nara 632-8567, Japan

Institute of Industrial Science, The University of Tokyo, Komaba, Meguro-ku, Tokyvo 153-8505, Japan
(Received 28 December 2010; accepted 30 March 2011; published online 27 Apnl 2011)

Intermediate-band solar cells (IBSCs) promise ultrahigh solar-electricity energy conversion. We
have calculated the detailed balance limit of the efficiency for IBSCs with multiple intermediate
bands by optimizing IB’s energy levels. The results indicate that thermodynamic limit of IBSCs with
4 1Bs 1s 74.6% which far exceeds 63% calculated in a pr

further increasing the total number IBs, the thermodynamic B
nearly 80%. © 2011 American Institute of Physics. [doi: 1l
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FIG. 1. Schematic diagram of (a) camier transitions and energy levels and
(b) energy paps.
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