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Abstract: Laser induced plasma ignition (LIPI) is a new technique for engine ignition. It is revealed that
LIPI has benefits in many aspects, including reduction of erosion effects, increase of engine efficiency,
shorter combustion time, more accurate location of ignition, and multipoint ignition simultaneously.
Therefore it has a wide developing prospect. This paper mainly aimed at the key component-laser source,
of LIPI and made a comprehensive review for the development of the laser source and the latest
achievements. Furthermore, the development prospect of this kind laser was also predicted.
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Fig.1 Physical process of LIPI and its time scale
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Fig.2 Physical figure of the output end of laser for ignition
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Fig.3 Physical figure of the laser used in combustion ignition
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Fig.4 Hollow-core fiber and structure of fiber transfer laser system
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AT R FH N A2 R 700 wm 19 25 B 6 £F HE A7 306
ki, ¥ k58 8 ns \H E MR 5 Hz (19 1 064 nm %
TEAZIGER 158 T ~70% B BOC B RSCR | b S
H S E B R R 1.8 GW/em?, 18 5 K 5L

g rh, 1580 T 5 A S ERARROE K i g i
39mJ, BNZ S 45 Re W L i e s Al &, X
R G AR AT W06 AR i i 07 =0 T A5 OOE
23 [l ALy, i F 52 Bs TRER .

2010 45, B8 1 A1) 4kt 99 F R K2 . Tauer 55 A1
T LLAS AR AL o A i Sk 2 b, B TR
JCEF A5 RO G HEAT 43 o, DA AT DA ) B T 2
AR BNHLIEAT B S TR R s 5 A
RS R AL R B ENE 5 s, X FOLLr o
WL L E — G #oaas, B AT LR BOE Sk

Y AR
Pump .
source —Laser oscillator 3
Multiplexer .

/
__—~Fibers

Lens adapter
\

Fuel
injector
/

& 5 Jaef oy fAL i T 24 RSl K ion K
Fig.5 Schematic of fiber delivered laser ignition from a single

laser to multiple engine cylinders
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Fig.6 System of the hollow-core fiber for laser transfer and the

laser ignition
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Fig.7 A photo of the composite, all-ceramics passively Q—switched
monolithic laser with three-beam output and the

demonstration of air breakdown
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Fig.8 Structure of the multipoint laser, Damman grating and

measured intensity distribution of laser
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Fig. 9 Output energy of passively Q—switched pulse—burst laser

containing several laser pulses vs pump energy
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