CLEO: 2011 presentation CMP1:

“Composite All-Ceramics, Passively Q-switched Nd:YAG/Cr#:YAG Monolithic Micro-Laser with Two-Beam Output for
Multi-Point Ignition,” by Nicolaie Pavel of Romania’s National Institute for Laser, Plasma and Radiation Physics;
Takunori Taira and Masaki Tsunekane of Japan’s Institute for Molecular Science; and Keniji Kanehara of Nippon Soken,
Inc., Japan, is at 1:30 p.m. Monday, May 2 in the Baltimore Convention Center.

1. OSA News Release:
http://www.osa.org/About_Osa/Newsroom/News_Releases/Releases/04.2011/LaserSparksRevolution.aspx
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LASER SPARKS REVOLUTION IN INTERMAL COMBUSTION ENGINES
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Photonic Spark Plugs: Zero to Ten Millijoules in
justa Nanosgcond

2. CLEO 2011 Conference:
http://l.wbx.me/l/?p=1&instld=981fca17-69b6-46¢6-

This post originally appeared on Jim's
Cleo Blog and is reproduced with
permission from its author.

842d-
1d962e7e0801&token=55¢1687f1746333b31f26a2d5bd8720b
20718c1d0000012fac174005&u=http%3A%2F%2Fblog.cleoco
nference.org%2F2011%2F04%2Fphotonic-spark-plugs-zero-
to-ten-millijoules-in-just-a-nanosecond%2F

An April 20, CLEO press release recently
caught the eye of the BBC News, and witl
good reason. A Japanes and Romanian
collaboration will show data at CLEO fro
a 10 mm, multi-beam, ceramic laser
whose beams can reach energies greate
than 10 millijoules over a 800 picosecon
pulse width, to ignite fuel for internal

combustion.

The research behind the photonic spark plug will be presented in, CMP1 “‘Composite All-
Ceramics, Passively Q-switched Nd-YAG/Cr4+:YAG Monolithic Micro-Laser with Two-Bear
Qutput for Multi-Point Ignition” on May 2, at 1:30 pm, by Takunuroi Taira and Matsaki
Tsunekane from the Laser Research Center in Okazaki, Japan, in collaboration with Kenji
Kanehara from Nippon Soken, Inc. in Japan, andNicolaie Pavel of Romania’s National
Institute for Laser, Plasma and Radiation Physics in Romania.
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3. BBC News Science & Environment;

BEE -

http://www.bbc.co.uk/news/science-environment-13160950
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Lasers could replace spark plugs in car

engines

By Jason Palmer

Science and technology reporter, BBC MNews

Car engines could soon be fired by lasers
instead of spark plugs, researchers say.

A team at the Conference on Lasers and
Electro-Optics will report on 1 May that they
have designed lasers that could ignite the
fuelfair mixture in cormbustion engines

The approach would increase efficiency of
engines, and reduce thelr pollution, by igniting

mare of the mixture.

Twi or three lasers are focused to ignite fuel in more
than one place

4. Discovery News:

http://news.discovery.com/tech/laser-car-engine-power-110502.html#mkcpgn=rssnws 1

@')IscoveryNeWSM ... is grateful for Navy Seal dogs.
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A standard spark plug (l=ft) and the

DINOSAURS
THE GIST

» Japanese researchers have created an automotive laser
system to replace spark plugs.

ARCHAEOLOGY | HISTORY HUMAN

» Tiny ceramic lasers ignite the air and fuel mixture with
concentrated optical energy.

* The durable laser system has the potential to improve
fuel efficiency and engine performance.

Everything else about an automobile is being retooled to
be leaner and greener, so it was only a matter of time
before spark plugs got a second look. While they might
seem like an essential component for ignition, a group of
Japanese researchers think their lasers can do a better
job

micro-lager for multi-point ignition (right). Click

to enlarge this image.
Takunori Taira

“If you want save gasaline, cut CO2 and [emissions] with
mare power, new ignition should be required,” said
Takunan Taira, an agsociate professor of lager recearch
at the Institute for Molecular Science in Okazaki, Japan,
whose tearn developed the new system

5. Laser Focus World:
http://www.optoig.com/index/photonics-
technologies-applications/Ifw-display/Ifw-
article-display.articles.optoig2.photonics-
technologies.news.lasers-
and_sources.2011.4.Laser-spark-plugs.html
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Laser ignition could replace automobile spark plugs
Apr 21,2011

Washington, DC--At this year's Conference on Lasers and Electro Optics (CLEO:2011) cleoconference.org), to be
held in Baltimare, MD, May 1 - 6, researchers from Japan will describe the first multibeam laser systerm that could be
used to ignite an automobile engine's air-fuel midure, The laser ignition systermn is small enough to screw into an
engine's cylinder head and could replace the spark plugs used for more than 150 vears to ignite combustion in internal
combustion engines, enabling autornakers to develop cleaner, more efficient, and more economical vehicles using
photonics

Equally significant, the new laser systern is made from ceramics, and could he produced inexpensively in large volumes,
according to one ofthe presentation's authors, Takunori Taira of Japan's National Institutes of Matural Sciences
According to Taira, conventional spark plugs pose a barrier o improving fuel economy and reducing emissions of
nitrogen oxides (M), a key compaonent of smog

Spark plugs work by sending small, high-voltage electrical sparks across a gap between two metal electrodes. The spark
ignites the air-fuel midure in the engine's cylinder--praducing a contralled explosion that farces the piston down to the
bottorn of the eylinder, generating the horsepower needed to move the vehicle. Engines make MO as a byproduct of
combustion. If engines ran leaner—burnt more air and less fuek-they would produce significantly smaller MOy emissions

Spark plugs can ignite leaner fuel mixtures, but anly by increasing spark energy. Unfortunately, these high valtages erode
spark plug electrodes =0 fast, the solution is not economical. By contrast, Iasers, which ignite the air-fuel mixture with
concentrated aptical eneray, have no electrodes and are not affected.
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6. Science News:
http://esciencenews.com/articles/2011/04/20/laser.sparks.revolution.internal.combustion.engines
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Japan will describe the first multibearn laser system small enough to
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7. Photonics Online:
http://www.photonicsonline.com/article.mvc/Laser-Sparks-Revolution-In-Internal-0001
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Magazine 2010
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New laser system may Jead (o rauced auto emissions, enhanced fuel emiciency

For more than 150 years, spark plugs have powered intermal combustion engines
Autornakers are now one step closerto being able to replace this long-standing technology
with laser igniters, which will enable cleaner, mare efiicient, and more economical vehicles.

Inthe past, lasers strong enough to ianite an engine’s air-fuel mixdures were too large to fit
under an automnobile's hood. Atthis year's Conference on Lasers and Electro Optics (CLEO:
2011, to be held in Baltimore Way 1 - 6, ressarchers fram Japan will descrios the first
multibeam laser system small enough to screw into an engine's cylinder head.
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Equally significant, the new laser system is made from ceramics, and could be produced
inexpensively in large volumes, according to one of the presentation’s authors, Takunori Taira
of Japan's National Institutes of Natural Sciences

8. Science Newsline Technology:
http://www.sciencenewsline.com/technology/2011042113000024.html
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Lager sparks revolution in internal combustion
engines

Aprl 21, 2011 — Qptical Sosiety of America

WASHINGTON, Apxil 20—For more than 150 yeas, spark phigs have powered
internal combustion engines. Automakers s now one step closer to being sble to
replacs this long-standing technology with laser igniters, which will ensble cleaner,
maze efficient, and mare economical vehicles
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9. New York Times:
http://wheels.blogs.nytimes.com/2011/04/27/spar
k-plugs-joining-carburetors-on-the-automotive-scrap-heap/
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April 27, 2011, 242 PM

Spark Plugs: Joining Carburetors on the
Automotive Scrap Heap?

Bty PAUL STENQUIST

A team from Romania and Japan has developed a multibearn laser system
that can reportedly replace the spark plug as a means of igniting fuslina
gascline internal combustion engine, According to a BBC report, the tearm wil
prasent its findings at the Conference on Lasers and Electro-Optics,
scheduled for May 1 in Baltimora.

The development team claims that its laser devics does not, like a spark plug
lose its ability to perform ower time.

The spark plug is one of very few engine parts that must be replaced at
regular intervals. Back in the days of leaded fusel and low-voltage ignition,
plugs had to be swapped out about every 10,000 miles, but bacause of
high-voltage elactronic ignition, improved electrode materials and unleaded

fuel, spark plugs can now last 100,000 miles.

10. MW Advanced Manufacturing:

http://www.advancedmanufacturing.co.uk/news
Imulitbeam-laser-aims-improve-engine-efficiency-and-
emissions

Mdvanced manufacturing
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Mulitbeam laser aims to improve engine efficiency
and emissions

Published by: David Lloyd — Tue 03 May 2011
Channels: Additive, Rapid & Specialised Processes
Tags: engines | laser

Ateam of researchers, headed by Takunori Taira, has developed
rultibearn laser systern small enough to fit into an engine cylinder
head, making for 2 more efficient and economical altermative to
traditional spark plugs

Research into the new laser igniters will be presented at this year's
Confarence on Lasers and Electro Optics (CLEO) in Baltimors.

Inage coudesy of Tahunor

Taira believes existing spark plugs prove problematic when Tairz, National kestitutes of
addressing the long term goal of improving fuel economy and Natwrml Soieroes, Japan
reducing nitrogen oxides (MOw) produced by engines as a result of

combustion

An engine that ran leaner by burning mare air and less fuel could offer a reduction in NOx
emissions

The high voltages needed to ignite leaner air-fuel mixtures are damaging to the electrodes used
on traditional spark plugs, which isn't a problem for lasers as they use concentrated optical
energy for ignition

11. Nano Patents and Innovations:
http://nanopatentsandinnovations.blogspot.co
m/2011/04/laser-sparks-revolution-in-internal.html
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MARKETS, PRODUCTS AND RESEARCH INNOWATIONS

WEDNESDAY, APRIL 20, 2011 GOOGLE TRANSLATE
Laser Sparks Revolution In Internal Combustion Select Language =
Engines: New Laser System May Lead To Reduced Fawered by Google” Translate

Auto Emissions. Enhanced Fuel Efficiency

For more than 150 years, spark plugs have powerad internal
combustion engines. Automakers are now one step closer to being

able to replace this long-standing technology with laser igniters, Innovative Research and P
Inc. provides indepth md

reports on nanotechnolel
cutting edge technologie:

IRAP, INC

which will enable cleaner, more efficient, and more economical
wehicles.

In the past, lasers strong enough to ignite an sngine's air-fusl

mixtures wera too large to fit under an automobile's hood. At this SEERSHTHTS BREE
wear's Conference on Lasers and Electro Optics (CLEO: 2o11), to be

held in Baltimore May 1 - &, researchers from Japan will describe |
the first multibeam laser system small encugh to screw into an povered by

engine's cylinder head.
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Laser Sparks Revolution in Internal Combustion Engines
B‘y Opi\ca‘léume‘iy DfAmE!’IEa We

ReadPost Comments

WASHINGTONM, Aptil 20—Far mare than 150 years, spark plugs have powered internal combustion engines. Automake|

1 2 PrOdUCt DeSIQn & Development step closer to tJIemg ahle to replace this Iungrstand‘lng1echnulugywnh laser igniters, which will enable cleaner, more g]
http://www.pddnet.com/news-lasers-sparks- ore srenemicalenies

Inthe past, lasers strang enough to ignite an engine's air-fuel midures were too large to fit under an autormaobile's hoo

revo'Utlon'ln'lnternal'combUStlon'englneS'04201 1/ Conference on Lasers and Electro Optics (CLEQ: 2011), to be held in Baltimore May 1 - 6, researchers from Japan will

multiheam laser systern small enough to screw into an engine's cylinder head

Equally significant, the new laser systermn is made from ceramics, and could be produced inexpensively in large volume
the presentation's authors, Takunori Taira of Japan's National Institules of Natural Sciences

According to Taira, conventional spark plugs pose a barrier to improving fuel economy and reducing emissions of nitro
key cormpaonent of smog

Spark plugs wark by sending small, high-voltage electtical

between two metal electrodes. The spark ignites the air-fuell
engine's eylinder—producing a contralled explosion that fari
the bottorn of the cylinder, generating the horsepower needyq

13. EurekAlert! (AAAS science news wire): http://www.eurekalert.org/
Press Release / Breaking News: http://www.eurekalert.org/pubnews.php?start=75
http /lwww.eurekalert. org/pub releases/2011 -04/0s0a-Isr042011.php
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Laser sparks revolution in internal combustion engines

New laser system may lead to reduced auto emissions, enhanced fuel efficiency

WASHINGTON, &pril 20—For mare than 150 years, spark plugs have powered internal combustion engines. Automakers are now ane step caser
to being able to replace this long-standing technology with |aser igniters, which will enable deaner, more efficient, and more economical
vehicles.

In the past, lasers strong enough to ignite an engina's air-fuel mixtures were too large to fit under an automaobile’'s hood. At this year's
Conference on Lasers and Electro Optics (CLEO: 2011), to be held in Baltimore May 1 - &, researchers from Japan will describe the first
multibeam laser system small enough to screw into an engine's cylinder head.

Equally significant, the new laser system is made from ceramics, and could be produced inexpensively in large volumes, according to one of the
presentation's authors, Takunori Taira of Japan's Mational Institutes of Natural Sciences.

According to Taira, conventional spark plugs pose a barrier to improving fuel economy and reducing emissions of nitrogen oxides (MO®), a key
component of smoag.

Spark plugs wark by sending small, high-voltage electrical sparks across a gap between two metal electrodes. The spark ignites the air-fuel
mixture in the engine's cylinder—producing a controlled explosion that forces the piston down to the bottom of the cylinder, generating the
horsepower needed to move the vehicle.

14. Business Wire:

http://www.businesswire.com/portal/site/home/
http://www.businesswire.com/portal/site/home/events/?eventName=CLEO-2011
http://www.businesswire.com/news/home/ZO1 10420005464 /en/Laser-Sparks-Revolution-Internal-Combustion-Engines
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MNatural Sciences.

- 5/20 -



15. Science Codex:

http://www.sciencecodex.com/laser_sparks_revolutio
n_in_internal_combustion_engines
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Laser sparks revolution in internal combustion engines
posted on: april 2o, 2011 - 4:00pm
& Share/Save E S J)..

WASHIMNGTON, April 2o—For more than 150 years, spark plugs have powered internal combusti
engines. Automakers are now one step closer to being able to replace this long-stand
technology with laser igniters, which will enable cleaner, more efficient, and more sconomi;
vehicles.

In the past, lasers strong enough to ignite an engine's air-fuel mixtures were too large to fit un:
an automobile's hood. At this year's Conference on Lasers and Elsctro Optics (CLED: 2011, to
held in Baltimore May 1- &, researchers from Japan will describe the first multibeam laser syst
small encugh to screw into an engins's eylinder head.

Equally significant, the new laser system is made from ceramics, and could be produ
inexpensively in large volumes, according to one of the presentation's authors, Takunori Tairal
Japan's National Institutes of Matural Sciences.

According to Taira, conventional spark plugs pose a barrier to improving fuel econcomy g
reducing emissions of nitrogen oxides (NOx), a key component of smog.

Spark plugs work by sending small, high-valtage electrical sparks across a gap between two me
electrodes. The spark ignites the air-fuel mixture in the engine's cylinder—preducing a controll
explosion that forces the piston down to the bottom of the cylinder, generating the horsepo
nesded to move the wehicle.

Engines make NOx as a byproduct of combustion. If engines ran leansr - burnt more air and |
fuel - they would produce significantly smaller NOx emissions.

16. Scienceray:

http://scienceray.com/physics/laser-spark-in-internal-
combustion-engines/

Laser Spark in Internal Combust
Engines

More than one hundred and fifty years of burning c¢andles brings the
internal combustion engines. Machinery manufacturers took another|
new technology that will replace the lasting laser system burner. The|
technology means cleaner, more efficient and economical means of g

In the past, lasers are strong enough that the engine had ignited the fuel-ai
high to allows thern to put the lid of the machine. This year, the Laser and El
Conference (Conference on Lasers and Electro Cptics: CLEQ), researche]
willl present a multipath laser system, which is small enough to be ahle to g
cylinder head. According to one author, Takunorio Tairi (Takunori Taira), iti
that the new laser system is made of ceramic and can be inexpensively pr
quantities. Taira has Takunori Japanese National Institute of Sciences (Jap
Institutes of Matural Sciences)

17. Fresh News:

http://www.freshnews.com/news/483107/laser-sparks-revolution-internal-combustion-engines
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WASHINGTON - (BUSINESS WIRE) - For mare than
150 years, spark plugs have powered intemal
combustion engines. Automakers are now one step
closer to being able to replace this long-standing
technology with laser igniters, which will enable cleaner,
more efficient, and more economical vehicles.

In the past, lasers strong enough to ignite an engine's
air-fuel mixtures were too large to fit under an
automobile's hood. At this year's Conference on Lasers
and Electro Optics (CLEQ: 2011), to be held in
Baltimore May 1 - B, researchers from Japan will
describe the first multibearn laser system small engugh
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Laser sparks revolution in internal
combustion engines

on APRIL 20, 2011

WASHINGTON, April 20 — For more than 150 years, spark plugg|
have powered internal combustion engines. Antomakers are now
one step closer to being able to replace this long-standing technolo
with laser igniters, which will enable cleaner, more efficient, and

more economical vehicles,

In the past, lazers strong enoush to ignite an engine’s air-fuel
mixtures were too large to fit under an automobile’s hood. At this
vear’s Conference on Lasers and Electro Optics (CLEO: 20110, to
held in Baltimore May 1 — 6, researchers from Japan will deseribe
the first multibeam laser system emall enough to screw into an
engine's cylinder head.

19. Next Big Future:

http://nextbigfuture.com/2011/04/lasers-could-replace-spark-plugs-for.html

Coverage of Science and Technology having high potential for disruption &
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Lasers could replace spark plugs for cleaner and more efficient engines

I 11 ut 7 incre g spark
3 o Unfort high e ark plug electrodes so
e 3 afortunatel igh vo 2 park plug elect:
fast, the solution is not economical. By contrast, lasers, which ignite the

air-fusl mixture with concentrated optical energy, have no electrodes and
are not affected.

Lasers also improve efficiency. Conventional spark plugs sit on top of the cylinder a

air-fuel mixture close to them. The relatively cold metal of nearby electrodes and eylinder walls absorbs

heat from the explosion, quenching the flame front just as it starts to expand.

Lasers, Taira explainz, can focus their beams directly into the center of the mixture

plugs.

. Without quenching,
the flame front expands more symmetrically and up to three times faster than those produced by spark
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20. Morningstar:
http://news.morningstar.com/all/business-wire/20110420005464/laser-sparks-revolution

-in-internal-combustion-engines.aspx
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Press Release: BusinessWire
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Laser Sparks Revolution in Internal
Combustion Engines
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For more than 150 years, spark plugs have powered internal combustion engines.

Automakers are now one step closer to being able to replace this |

technology with laser igniters, which will enable cleaner, more efficient, and more

economical vehicles,

ong-standing
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Lasers could replace spark plugs in cars

wednesday, April 20, 2011 6:12 PM

AprA. 20, 2011 (UPI MewsTrack) -- BALTIMORE, &pril 20 (UPT) -- After 150 years of spaj
H . ignition in internal combustion engines, spark plugs may someday be replaced by laser ig
21 N IStOCk AnaIySt Japanese researchers say.

http//WWWWWWIStOCkanalyStCOfT'I/bUSIneSS/neWS/ 4 switch to laser igniters would yield cleaner, more efficient and more economical vehiclg
5077940/lasers-could-replace-spark-plugs-in-cars =)

Previously, lasers strong enough to spark

" ignition of air-fusl mixtures in an engine
L’g speed much too bulky to fit under a car's hood,
f,rgdf,",‘g Japanese researchers say they've dewvelo

first laser system small enough to screw |

See for yourself.
engine's cylinder head.

Get a FREE TWO-WEEK DEMO
of the Lightspeed Trade e me

Their finding will be presented at the Con|
platform today. s

on Laser and Electro Optics to be held in
Baltimare in May, a release from the Opti

Society of America said Wednesday.

22. Click Green:
http://lwww.clickgreen.org.uk/news/international-news/122179-lasers-to-replace-spark-plugs-and-create-greener-car-engines.html

Lasers to replace spark plugs and create

greencr car engines

& new inexpersive laser system could replace spark = = ==
plugs and lead to reduced auto emissions and -t
erhanced fuel efficiency, according ta its inventors,

For more than 150 years, spark plugs have powered
internal combustion engines, but automnakers are now
one step closer to being able to replace this
lang-stancing technology with laser igniters, which wil
enable cleaner, mare efficient, and more economical
vehicles,

In the past, lasers strong enough to ignite an engine's
air-fuel mixtures were too large to fit under an
automobile’s hood, At this year's Conference on Lasers and Electro Optics (CLEO: 2011), to be held in Baltimore
May 1 - &, researchers from Japan will describe the first multibeam laser system smal enough to screw inta an
engine's cylinder head.

Equally significant, the new laser system is made from ceramics, and could be produced inexpensively in large
volumnes, according to one of the presentation’s authors, Takunor Taira of Japan's Mational Institutes of Natural
Siences,

According to Taira, conventional spark plugs pose a barrier to improving fuel economy and recucing emissions of
nitrogen oxides (MOx), a key component of smog.

MACHINERY AND EQUIPMENT

MAINTENANCE, REPAIR AND OPERATIONS

FRESE RELEASES 4/20/2011 3:00:00 Aht
Laser Sparks Revolution in Internal Combustion

Engines
WASHINGTON
23 MRO magaZIne Faor rmare than 150 vears, spark plugs have powered internal combustion engines. Automakears are now one step
. . closerto being able to replace this long-standing technology with laser igniters, which will enable cleaner, mare
http.//WWW.mromagaZIHG.Com/preSS' efficient, and maore economical vehicles

releases/story.aspx?id=4636493

Inthe past, lasers strong enough to ignite an engine s air-fuel mistures were too large to fit under an automobile's
hood. Atthis year's Conference on Lasers and Electro Opties (CLEC: 20113, to be held in Balimore May 1 - 6,
researchers from Japan will describe the first multibeam laser systern small enough to screw into an engine's
cylinder head

Equally significant, the new laser systerm is made from ceramics, and could be produced inexpensively in large
volumes, according to one ofthe presentation's authors, Takunor Taira of Japan's National Institutes of Natural
Stiences

According to Taira, corventional spark plugs pose a barrier to improving fuel econonty and reducing emissions of
nitrogen oxides (N, & key component of smog

Spark plugs wark by sending small, high-voltage electrical sparks across a gap between two metal electrodes. The
spark ignites the air-fuel midure in the engine's cylindersproducing & controlled explosion that forces the pistan
down to the bottorn ofthe cylinder, generating the horsepower needed to move the vehicle
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Laser-Powered Spark Plugs Closer to Reality,
Toyota Interested
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24. Green Economy:

http://uk.ibtimes.com/articles/20110421/1
aser-powered-spark-plugs-closer-reality-toyota-
interested.htm

Conventional gasoline engine makers may one day replace spark plugs
with lasers. as Japanese researchers have designed and prototyped laser
devices that are powerful encugh to ignite the fuel and small enough to fit
into the engine cylinder head (3 millimeters in diameter and 11 millimeters
in length).

S0 far, lasers having that much power have been extremely large, and the
possibility of embedding therm under a car's hood was out of the guestion. Trials
that involved sending the laser through optical fibers failed, because the heat
melted ther. The new multibeamn laser systermn, though, is made from ceramics,
which are highly suited to high temperatures.

Science News wiew archive | R3S Feed L
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Lasers could replace spark plugs in cars
Published: April 20, 2011 at 5:12 PM
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BALTIMORE, April 20 [UPI) - After 160 years of
sparking ignition in internal combustion engines,
spark plugs may someday be replaced by laser

25 UPl igniters, Japanese researchers say
http://www.upi.com/Science_News/2011/ uplcom

A switch to laser igniters would yield cleaner, mare
O4/20/Lasers-cou|d-rep|ace-spark-p|ugs_in_ efficient and more economical vehicles, they say.
cars/UPI-41831303334362/ Previoushy, lasers strang enaugh to spark the

ignition of air-fuel mixtures in an engine were much
too bulky ta fit under a car's hood, but Japanese
researchers say they've developed the first laser
system small enough to screw into an engine's
cylinder head.

Their finding will be presented at the Conference
on Laser and Electro Optics to be held in Baltimore
in May, a release from the Optical Society of
America said Wednescay

26. News Blaze: http://newsblaze.com/story/2011042006013300003.bw/topstory.html

Laser Sparks Revolution in Internal Combustion Engines

YWASHINGTON - (BUSINESS WIRE) - For B Like

more than 150 years, spark plugs have W Tweet| 0
REALTIME NEWS . ) AL

powered internal combustion engines. f
Automakers are now one step closer to y
being able to replace this long-standing 0 |Diggt |
technology with laser igniters, which will mﬂé] z

enatile cleaner, more efficient, and mare
economical vehicles

In the past, lasers strong enough to ignite an engine's air-fuel

mixtures were too large ta fit under an automobile's hood. At this

year's Conference on Lasers and Electro Cptics (CLEC. 20113, to

be held in Baltimare May 1 - 6, researchers from Japan will describe
the first multibeam laser system small enough to screw into an engine's cylinder head

Equally significant, the new laser system is made from ceramics, and could be produced CLEO:2011
inexpensively in large valumes, accarding ta one of the presentation's authars, Takunori Taira of
Japan's National Institutes of Natural Sciences

According to Taira, conventional spark plugs pose a barrier ta impraving fuel econamy and reducing emissions af
nitragen oxides (NOx), & key compaonent af smog
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Lasers could replace spark plugs in cars
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BALTIMORE (UPI} —- After 150 years of sparking ignition in internal combustion engines,
spark plugs may someday be replaced by laser ighiters, Japanese researchers say.

& switch to laser igniters would yield cleaner, more efficient and more economical
vehicles, they say,

Prewiously, lasers strong enough to spark the ignition of air-fuel miktures in an engine
were much too bulky to fit under a car's hood, but Japanese researchers say they've
developed the first laser system small enough to screw into an engine's cylinder head.

Their finding will be presented at the Conference on Laser and Electro Optics to be held in
Baltimore in May, a release from the Optical Society of America said Wednesday.

Takunori Taira of Japan's National Institutes of Matural Sciences, one of the
presentation's authors, says the new laser system is made from ceramics and could be
produced inexpensively in large volumes,

The lasers promise less pollution and greater fuel efficiency because they will allow
engines to run cleaner, burning more air and less fuel, the researchers say.

This would create less nitrogen oxide emissions, 2 component of smog, they say.

28. Central Chronicle:
http://www.centralchronicle.com/vie
wnews.asp?articlelD=59789

hronicle

Monday, &pril 25, 2011
Soon, laser igniters may replace spark plugs in car engines

Category » BUSINess Posted On Thursday, April 21, 2011

Agencies

Washington, April 21

Autamakers are novw one step closer to replace mare than 150-year-old spark plugs with laser igniters, which promise
cleaner, more efficient, and more economical vehicles.

Inthe past, lasers strong enough to ignite an engine""™'s air-fuel mixtures were too large to fit under an automaobile"""s
hood.

Mowy, researchers from Japan have developed the first multibeam laser system small enough to screwy into an
engine™"s cylinder head

The new laser system is made from ceramics, and could be produced inexpensively in large volumes, said Takunari
Taira of Japan"""s Mationsl Institutes of Natursl Sciences and an suthor of the study.

According to him, conventional spark plugs pose a barrier to improving fuel economy and reducing emizsions of
nitrogen oxides (MOx), s key component of smog.

The team hesats the powders to fuse them into optically transparent solids snd embeds metal ions in them to tune their
propetties.

They buitt its laser from two yitrium-aluminum-galium (Y A3) segments, one doped with neodymium, the other with
chromium. They bonded the tvwo sections together to form & powerful laser only 9 milimeters in diameter and 11
millimeters long (a bit less than half aninch).

The composite generates two lezer hesms that can ignite fuel in two separste locations at the same time. This would
procuce a flame wall that growws faster and more uniformly than one [it by 8 single lsser.

The lazer iz not strong enough to light the leanest fuel mixtures with a single pulse. By using several
500-picosecond-long pulses, however, they can inject enough energy to ignite the mixture completely

He hasg already tested the nevy dual-beam lsser st 100 Hz.

The lazer-ignition system, athough highly promising, is not vet being installed into actual automobiles made in & factory.
The study will be presented &t this year"""s Conference on Lasers and Electro Optics to be held in Batimore May 1 —6

29. |deas Galore:
http://affleap.com/laser-ignition-
system-to-replace-spark-plugs/

sae

Laser Ignition System To Replace Spark
Plugs ?

In this vear’s Conference on Lasers and Electro

Optics (CLEC: 2011), to be held in Baltimare on IDEAS GALORE
May 1-6, researchers from Japan will describe the

first multibeam laser system small enough to screw

into an engine’s cylinder head,

The new lazer ignition systern is made from
ceramics, and could be produced inexpensively in
large volumes, according to Takunori Taira of
Japan’s Mational Institutes of Natural Sciences,

spark plugs can ignite leaner fuel mixtures, but

only by increasing spark energy. Unfortunately,

these high voltages erode spark plug electrodes so

fast, the solution is not econormical, By contrast, lasers, which ionite the air-fuel mixture with
concentrated optical energy, have no electrodes and are not affected.

Lasers also irmprove efficiency, Conventional spark plugs sit on top of the cylinder and only ignite the
air-fuel mixture close to them. The relatively cold metal of nearby electrodes and cylinder walls
absorbs heat from the explosion, quenching the flame front just as it starts to expand.

Lasers, Taira explains, can focus their beams directly into the center of the mixture, Without
quenching, the flarme front expands more symmetrically and up to three tirmes faster than those
produced by spark plugs,
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Spark plugs may be replaced by lasers
April 21, 2011 - newsdits@ropl.com

For mare than 150 years, spark plugs have powered internal combustion engines.
Automakers are now one step closer to being able to replace this long-standing
technology with laser igniters, which will enable cleaner, more efficient, and more
economical vehicles.

f"'_"'h‘ "
Intertraffic'com
—

Inthe past, lasers strong enough to ignite an engine's air-fuel mixtures were too
large to fit in & vehicle's engine compartment. At this year's Conference on Lasers
and Electro Optics (CLEC: 20117 - www cleoconference.org - being held in
Baltimare, USA from 1-6 May, researchers from Japan will describe the first
multibeam laser system small enough to screwy into an engine's cylinder head.

Equally significant, the new laser system is made from ceramics, and could be
produced inexpensively in large volumes, according to one of the presentation's
authors, Takunori Taira of Japan's Mational Institutes of Natural Sciences.

According to Taira, conventional spark plugs pose a barrier to improving fuel
economy and reducing emissions of nitrogen oxides (MOx), a key component of
smog. If engines ran leaner — burnt more air and less fuel —they would produce
significantly smaller NOx emissions.

Spark plugs can ignite leaner fuel mixtures, but only by increasing spark energy.
Unfortunately, these high voltages erode spark plug electrodes so fast, the solution
iz not economical. By contrast, lasers, which ignite the air-fuel mixture with
concentrated optical energy, have no electrodes and are not affected.

31. Innovations Report:

http://www.innovations-
report.de/html/berichte/verfahrenstechnologie/laser_
sparks_revolution_internal_combustion_engines_17
4177 html

& innovations report

21.04.2011 » néchste Meldung »
New laser system may lead to reduced auto emissions, enhanced fuel

efficiency

For more than 150 years, spark plugs have powered internal combustion
engines. Autormakers are now one step closer to being able to replace this
long-standing technology with laser igniters, which will enable cleaner, more
efficient, and more ecanomical vehicles.

In the past, lasers strong enough to ignite an
engine's air-fuel mixtures wers too large to fit
under an autormobile's hood, At this vear's
Conference on Lasers and Electro Optics (CLED:
2011}, to be held in Baltimore May 1 - &,
researchers frorm Japan will describe the first
multibeam laser systern small enough to screw
into an engine's cylinder head,

Equally significant, the new laser system is made
from ceramics, and could be produced
inexpensively in large volumes, according to one
of the presentation's authors, Takunori Taira of
Japan's Mational Institutes of Natural Sciences.

According to Taira, conventional spark plugs pose
a barrier ta improving fuel econamy and reducing
erissions of nitrogen oxides (NOx), a key
component of smog,

32. Trading House Net:

http://www.trading-
house.net/news/wirtschaft/laser-sparks-revolution-
in-internal-combustion-engines-22085875.html

trading-housenet

Laser Sparks Revolution in Internal Combustion
Engines

Mittwosh, 200042011 | 15:02 Ukr

For more than 150 years, spark plugs have powered internal combustion engines. Automakers are now one
step closer to being able to replace this long-standing technology with laser igniters, which will enable cleaner,
more efficient, and more economical vehicles.

Inthe past, lasers strong enough to ignite an engine?s air-fuel mixures were too large to fit under an automobile's

hood. Atthis year's Conference on Lasers and Electro Optics (CLEO: 2011), to ke held in Baltimore May 1 - &,

researchers from Japan will describe the first multibeam laser system small enough o screw inta an engine's

cylinder head.

Equally significant, the new laser systerm is made from ceramics, and could be produced inexpansively in large
volumes, according to one of the presentation's authors, Takunori Taira of Japan's National Institutes of Matural

Sciences

nitrogen oxddes (MO, 2 key campanent of smog

Spark plugs work by sending small, high-voltage electrical sparks across a gap between two metal electrodes

The sparkignites the air-fuel mixture in the engine's cylinder?producing a controlled explosion that forces the

piston down to the bottorn of the cylinder, generating the horsepower needed to move the vehicle.

According to Taira, conventional spark plugs pose a harrier to improving fuel economy and reducing emissions of

Engines make NOx as a byproduct of combustion. If engines ran [eaner ? burnt more air and less fuel ? they would

praduce significantly smaller NOx emissions.

Spark plugs can ignite leaner fuel mixtures, but only by increasing spark energy. Unfartunately, these high voltages

erode spark plug electrodes so fast, the solution is not economical. By contrast, [asers, which ignite the air-fuel

mixture with concentrated optical energy, have no electrodes and are not affected.
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33. India Talkies:
http://www.indiatalkies.com/2011/04/laser-igniters-
replace-spark-plugs-car-engines.html
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Soon, laser igniters may replace spark plugs in car engines

B Like B3 Sign Up to see what vour Friends like,

YWashington, April 21: Automakers are now one step
closer to replace mare than 150-year-old spark plugs
with laser igniters, which promise cleaner, more
efficient, and more economical vehicles.

In the past, lasers strong enough to ignite an
engine's air-fuel mixtures were too large to fit under
an automobile's hood.

Mowe, researchers from Japan have developed the first
multibeam laser system small enough to screw into

an engine's cylinder head.
The new laser systermn is made from ceramics, and could be produced inexpensively in

large wolurnes, said Takunori Taira of Japan's Mational Institutes of Natural Sciences and
an author of the study.

Accarding to him, conventional spark plugs pose a barrier to improving fuel economy
and reducing emissions of nitrogen oxides (NOx), a key component of smog.

34. Korea IT Times:

http://www.koreaittimes.com/story/14301/
laser-sparks-revolution-internal-combustion-
engines

IT TIMES

Industry & Technology Times
Laser Sparks Revolution in Internal Combustion
Engines

Thursday, April 2151, 2011

FOREL T TIHES

Formore than 150 years, spark plugs have powered intermal combustion engines
Automakers are now ane step closer ta being ahle ta replace this lang-standing
technalogywith lager igniters, which will enakle cleaner, more eficient, and more
econormical vehicles

In the past, lasers strang enough ta ignite an engine's air-fuel midures were too large
to fit under an automohile’s hood. Atthis year's Conference on Lasers and Electra
Onpics (CLEQ: 20113, to be held in Balimoare May 1 - 6, researchers from Japan wil
describe the first multiheam laser system small enough to screw into an engine's
eylinder head

Equally significant, the new |aser system s made from ceramics, and could be
produced inexpensively in large valumes, accarding to one ofthe presentation’s
authors, Takunori Taita of Japan's National Institutes of Natural Scienses. According
Firing alaser beam throughthe optical spark  to Taira, conventional spark plugs pose a harrier to improving fuel economy and
abigger and more i L reducing emissions of nitrogen oxides (NOW, a key component of smog
{top) tham a conventional spark pliig connected
1o ahigh-tension lead (bottom) Spark plugs work by sending small, high-voltage electrical sparks across a gap
between to metal electindes. The park ignites the air-fuel midure in the engine's
eylinder - producing a controlled explosion that farces the pistan down to the hatiom o the eylinder, eneraling the horsepawer needed to
mave the vehicle. Engines make NOx a5 a byproduct of combustion. If engines ran leaner - burnt more air and less fuel - they would
produce significantly smaller NOX emissions.

Spark plugs can ianite |eaner fuel midures, but only by incteasing spark enetay. Unforunately, these high voltages erode spatk plug
electrodes so fast, the solution is not economical. By contrast, [asers, which ignite the air-fuel mixture with concentrated optical energy, have
no electrodes and are not afrected.

35. The X-Journals:

http://x-journals.com/2011/laser-sparks-
revolution-in-internal-combustion-engines/

Survival explorations for a troubled planet. ..

Laser Sparks Revolution In Internal Combustion
Engines

For more than 150 years, spark plugs have powered internal combustion
engines. Automakers are now one step closer to being able to replace this
lohg-standing technology with 1aser ighiters, which will enable cleaner, more
efficient, and more economical vehicles.

In the past, lasers strong enough to ignite an engine's airfuel mixures were too
large to fit under an automohile's hood. Atthis year's Gonference on Lasers and
Electro Optics (CLEO: 2011}, to be held in Baltimare May 1 - 6 researchers from
Japan will describe the first multibeam laser systemn small enough to screw into

; Takunori Taira of Japan's
an engine's cylinder head Mational Institutes af Matural

Sciences
Equally significant, the new laser systern is made from ceramics, and could be
produced inexpensively in large volumes, according to one of the presentation's authaors, Takunori Taira of
Japan's Mational Institutes of Matural Sciences

According to Taira, conventional spark plugs pose a barrier to improving fuel economy and reducing
emissions of nitrogen oxides (NOx), a key compaonent of smog.
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36. Mail Online: http://www.dailymail.co.uk/sciencetech/article-1380460/Lasers-replace-spark-plugs-make-

engines-greener.html
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Lasers could replace spark
plugs to make engines greener,
believe scientists

By DAILY MAIL REPORTER
Last updated at 12:01 PM on 26th April 2011
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+« Romanian-Japanese team in talks to commercialise
product which could revolutionise car industry

Lasers could soon replace spark plugs in cars to make engines greener, according to
researchers

Experts fram from Remania and Japan will reveal their findings - that inexpensive
lasers could ignite the fuel-air mixture in combustion engines - at the Conference on
Lasers and Electro-Optics in Baltimore next month.
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Replacing the spark plug with a laser igniter
Apr 25, 2011 - For more than a centwy, spark plugs have been the key component in
reciprocating engines to initiate combustion. Engine makers ave now one step closer fo
being able to replace this long-standing technology with laser igniters, which will enable
cleaner, more efficient, and more economical vehicles

37. Engineers EDGE (25.04.2011): e e

engine’s air-fue] mixtures were too large to fit under an
. i i i automobile's hood. At this year's Conference on Lasers and .
http-//WWW-englneersedge-com/englnee” Electro Optics (CLEO: 2011), to be held i Baltimore May 1 - O, EmUpReonts

ng/Engineers_Edgelreplacing_tne_spark e e el
—pI ug—WIth—a—Iaser—lg n Ite r—9423 " htm Equally significant, the new laser system is made from ceramics,

and could be produced inexpensively in large volues. according
to one of the presentation's authors, Takunori Taira of Japan's National Institutes of Natural
Sciences.

3 share | IS e

According to Taira, conventional spark phigs pose a barrier to improving fuel economy and
reducing emissions of nitrogen oxides (INOx), a key component of smog.

Spark phigs work by sending small, high-voltage electrical sparks across a gap between two
metal electrodes. The spark ignites the air-fuel mixture in the engine's cylinder—producing a
controlled explosion that forces the piston down to the bottom of the cylinder, generating the
horsepower needed to move the vehicle

‘When the Smart Grid... -
...Meets the Smart Home”’rj
Click here to read the full report at e

‘www.FuturistSpeaker.com 2

April 26th, 2011 at 11:11 am

Lasers Could Replace Spark Plugs in Your Next Car

in: Science & Technology News

38. Impact Lab:

http://www.impactlab.net/2011/0
4/26/lasers-could-replace-spark-plugs-in- =2
your-next-car/

Lasers could replace spark plugs.

Spark plugs have powered internal combustion engines for more than 150
years. Car manufacturers are one step closer to being able to replace this
long-standing technology with laser igniters. The laser ingniters will enable
cleaner, more efficient, and more economical vehicles

In the past, lasers strong enough to ignite an engine’s air-fuel mixtures were
to0 large to fit under an automobile’s hood. At this year's Canference on
Lasers and Electro Optics (CLEO: 2011), to be held in Baltimore May 1 - 6,
researchers from Japan will describe the first multibeam laser system small
enough to screw Into an engine’s cylinder head.

Equally significant, the new laser system is made from ceramics, and could be
produced inexpensively in large volumes, according to one of the
presentation’s authors, Takunori Taira of Japan’s National Institutes of
Natural Sciences,
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Laser Sparks Revolution in Internal Combustion Engines

39. GMInsideNews.com: ' Laser Sparks Revolution in Internal Combustion Engines
http://www.gminsidenews.com/f e Ty

orums/f12/laser-sparks-revolution- s T

internal-combustion-engines-102450/ : it R R R e e i e g e

Equally significant, the new laser system is made from ceramics, and could be produced inexpensively in large
lumes, according to one of the presentation’s authors, Takunori Taira of Japan's National Institutes of Natural

Aceording to Taira, conventional spark plugs pose  barrier to improving fuel ecanomy and reducing emissions of
nitrogen oxides (NO),  key component of smag,

40. The Times of India: B oo e 1 b
http://timesofindia.indiatimes.co Car Engine Powered by Lasers

m/topic/search?q=Conference%200n%?2

OLasers%20and%20Electro-Optics

Taira's group is working on a three-beam laser that they hope will be even faster than their
current one. They will be presenting their laser research next week at the Conference on

Bl Lasers and Electro Optics in Baltimore, Greg Quarles is a physicist as...

Bl FULLARTICLE AT DISCOVERY NEWS B

41. Green Car Congress: http://www.greencarcongress.com/2011/04/laser-2010420.html

42. Ulitzer: http://www.ulitzer.com/node/1800646

43. CRAZY ENGINEERS: http://www.crazyengineers.com/laser-igniter-to-replace-the-good-old-spark-plug-163/
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http://Iwww.smartplanet.com/blog/intelli

gent-energy/japanese-researchers-devise-
laser-821 75park-p|ugs-821 7/5797 wirtually unchanged for the past 150 years

A new laser system invented by Japanese researchers could
displace the wenerahle design of spark plugs, which has stood

An inter-university team of researchers at Japan's National

Institutes of Natural Sciences, or (MINS), will be demonstrating a
multi-bearn laser system atthe Conference on Lasers and Electro- 5 b0 oo Taira,
Optics next week n Baltimore. Mational Institutes of Natural

. . Sciences, Japan.
The system gromises to improve TUgl economy and reduce

emissions of smog causing nitrogen axides. It ignites an engine's
air-fuel mixture more efficiently and further down within the cylinder, burming more air and |ess fuel
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Spark That Engine With A Laser

=
2000 april 26, 2011 | 3 Comments

After more than 150 years engine manufacturers are one step closer to
being able to replace spark plugs in internal combustion engines with laser
igniters. Laser igniters are reputed to enable cleaner, more efficient, and

rore gconomical vehicles,
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Laser Igniter and Spark Plug

Corparison. Click image for mare info.

So far lasers strong enough to ignite an engine’s sir-fuel mixtures were too
large to fit under an automobile’s hood, At the upcoming Conference on
Lasers and Electro Optics in Baltimaore on May 1-8, researchers from Japan
will describe the first multibearn laser system small snough to screw into an
engine’s cylinder head.

Takunori Taira of Japan’s Mational Institutes of Natural Sciences, one of the
presentation’s authors expects the new laser system will be made from

ceramics, and could be produced inexpensively in large volumes,

i

Laser ignition may replace spark plugs
& Published by admin on 3rd hiay 2011 Filed Under Hi-Tech

Japanese researchers are suggesting at a science meeting that laser spark plugs
might increase the fuel efficiency of vaur future car.
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Institutes of Matural Sciences. "The experiments revealed that laserinduced ignition
offers significant advantages over a conventional spark-ignition system, such as higher
probability to ignite leaner mixtures, reduction of erosion effects, increases of engine
efficiency, or shorter combustion time "

Atthe meeting, Taira will describe a ceramic solid-state laser that could take the place of
the spark plug. "Timing — guick combustion — is very important. The more precise the
timing, the mare efficient the combustion and the better the fuel economy,” he says, in a
statement. Adding precise amounts of neodymiurm to yitriom aluminum garnet laser
crystal deliver spark performance, his team reports
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