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1) Family number: 32611845 (US2006029111A)
Title: HYBRID HIGH POWER LASER TO ACHIEVE HIGH REPETITION RATE AND HIGH PULSE ENERGY

Abstract: Source: US2006029111A A fiber laser cavity that provides a new pulse shaping and spectral shaping technique is disclosed in this
invention to achieve the purpose of resolving the difficulties arising from the issues related to Q-switched solid state lasers. The laser system
achieves high repetition rate (1 kHz-100 kHz) and high pulse-to-pulse energy stability with small timing jitter of the laser pulses and scalable to
the Joule pulse energy level. The laser system of this invention employs new approach with a hybrid fiber/waveguide master Oscillator-High
Power Amplifier (MOPA) laser system in combination with the pulse shaping technology that allows not only to scale the fiber laser pulse energy
to the multi-Joule level with high pulse-to-pulse energy stability but also achieve precise control of laser pulse timing jitter in a scale of <100 ps
that is at least 5 to 10 time more accurate than for Q-switched systems where the same parameter reaches 500-1000 ps range.
Classifications:

International (IPC 8-9): H01S3/30 (Advanced/Invention) /

CPC: G02B6/4214 H01S3/0632 H01S3/06708 H01S3/06754 H01S3/08009 H01S3/094007

H01S3/094019 H01S3/0941 H01S3/1618 H01S3/2308 H0152301/02 H0152301/03
European: H01S3/067C H01S3/067G H01S3/0941 S02B6/42C3R T01S3/063F
T01S3/08D2 T0153/094A1 T0O1S3/094A6 T0153/094C TO1S3/16A2Y T01S3/23A
T01S301/02 T01S301/03

US: 372/18 372/6 372/6P 372/70 372/70S 372/71

Family:
Publication number Publication date Application number Application date
US2006029111 AA 20060209 US20050198078 20050804
US7590155 BB 20090915 US20050198078 20050804
Priority:

US20040598836P 20040805 US20050198078 20050804

Assignee(s): (std): LIU JIAN
Inventor(s): (std): LIU JIAN
Agent(s): BO-IN LIN; BO IN LIN; JOHN M
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2) Family number: 42102231 (US2008192780A)
Title: Q-SWITCHED ALL-FIBRE LASER

Abstract: Source: US2008192780A A Q-switched all-fiber laser utilizes a long period fibre grating (LPFG) modulator. The LPFG modulator is
characterized by optical spectral characteristics that are controlled by application of stress via an actuator. In particular, the actuator applies
stress to selected sections of the LPFG in order to modulate a light signal at a specified wavelength. Further, a controller is utilized to control the
application of stress in the time domain, and thereby switch the Q-factor of the fiber laser cavity. In addition to the LPFG, the laser cavity
comprises a pair of fiber Bragg gratings (FBGs) and a fiber gain medium.

Classifications:

International (IPC 8-9): H0153/067 HO1S3/083 H01S3/11 311_ o _as_ 6

HO01S3/121 (Advanced/Invention); r |
HO01S3/11 (Core/Invention) | 202 1

CPC: H0153/0675 H01S3/06791 H01S3/106 HO1S3/1067 HO1S3/11 HO1S3/127 I 1

European: H0153/067D H01S3/106 H01S3/11 T01S3/067R T0153/106P T01S3/127 | pra 2 Irransmittad tight
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Family:

Publication number Publication date Application number Application date

CN101291037 A 20081022 CN200810009922 20080213

CN101291037 B 20100602 CN200810009922 20080213

US2008192780 AA 20080814 US20080022255 20080130

US2010002733 AA 20100107 US20090559567 20090915

Priority:
US20070901255P 20070213 US20080022255 20080130 US20090559567 20090915

Assignee(s): (std): DONGFENG YE ; FEI LUO ; LUO FEI ; YEH TUNG FENG

Assignee(s): YE DONGFENG

Inventor(s): (std): LUO FEI ; YEH TUNG FENG ; FEI LUO ; DONGFENG YE

Inventor(s): YE DONGFENG
Agent(s): ANDERSON GORECKI AND MANARAS LLP
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3) Family number: 43509313 (US2009263079A)

Title: OPTICAL ROUTERS AND LOGICAL GATES BASED ON THE PROPAGATION OF BRAGG SOLITONS IN NON-UNIFORM ONE-DIMENSIONAL
PHOTONIC CRYSTALS

Abstract: Source: US2009263079A An optical router for all-optical control over the propagation direction of optical pulses, comprising: (i) a non-
uniform one-dimensional photonic crystal receiving a plurality of input optical pulses, comprising: at least one first region used to obtain

solitons; at least one second region in which non-linear interaction between two sufficiently adjacent solitons is obtained; and at least one third
region used to de-couple resulting after the interaction pulses outside the one-dimensional photonic crystal's grating; and (ii) a plurality of
sufficiently temporally separated optical pulses launched towards said one-dimensional photonic crystal from either of its sides, such that the
number of pulses de-coupled from at least one of the sides of the grating is different in case when interaction between the pulses occurs inside
the grating, from the case when no interaction between pulse occurs inside the grating.

Classifications:

International (IPC 8-9): GO1B11/16 GO1D5/353 GO1K11/32 GO1L1/24

G02B6/26 (Advanced/Invention);
G02B6/34 (Advanced/Non-invention); INPUT OUTPUT

GO01B11/16 G01D5/26 GO1K11/00 GO1L1/24 GO2B6/26 (Core/Invention); T T T
G02B6/34 (Core/Non-invention) \ """ ;ra‘ y AY LY “IEII \’
CPC: G01D5/35345 G01B11/16 G01B11/18 GO1K11/00 G01K11/3206 G01L1/246 i X i i
European: G01B11/16 G01B11/18 G01D5/353 G01K11/00 GO1K11/32B G01L1/24B4
US: 385/16 385/37 INPUT OUTPUT
- r————
MY
Family:
Publication number Publication date Application number Application date
US2009263079 AA 20091022 US20090350269 20090108
WO009087635 Al 20090716 WO2009I1L00038 20090108
Priority:
US20080019673P 20080108 US20080031873P 20080227 US20090350269 20090108
Assignee(s): (std): HOROWITZ MOSHE ; ROSENTHAL AMIR ; SHAPIRA YUVAL ; TECHNION RES AND DEV FOUNDATION
Assignee(s): TECHNION RESEARCH AND DEVELOPMENT FOUNDATION LTD
Inventor(s): (std): HOROWITZ MOSHE ; ROSENTHAL AMIR ; SHAPIRA YUVAL
Agent(s): LAW OFFICE OF MICHAEL E KONDOUDIS; BEN AMI AND ASSOCIATES

Designated states: AE AG AL AM AO AT AU AZ BA BB BE BF BG BH B]J BR BW BY BZ CA CF CG CH CI CM CN CO CR CU CY CZ DE DK DM DO
DZ EC EE EG ES FI FR GA GB GD GE GH GM GN GQ GR GT GW HN HR HU ID IE IL IN IS IT JP KE KG KM KN KP KR KZ LA LC
LK LR LS LT LU LV LY MA MC MD ME MG MK ML MN MR MT MW MX MY MZ NA NE NG NI NL NO NZ OM PG PH PL PT RO RS RU
SC SD SE SG SI SK SL SM SN ST SV SY SZTD TG TJ TM TN TR TT TZ UA UG US UZ VC VN ZA ZM ZW
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4) Family number: 43486455 (KR100928242B)

Abstract: Source: KR100928242B An all-fiber pulsed fiber laser module is provided to implement the various switching time by improving the
configuration of light attenuator. An optical fiber(13) for the laser oscillation is positioned between the first FBG(Fiber Bragg Grating)(11) and
the second FBG(12). The first FBG and the second FBG comprise the resonant cavity. The reflectivity of first FBG is greater than the reflectivity of
second FBG. The first pumping source(15) supplies the first pumping light by exciting the optical fiber for the laser oscillation. A variable type
light attenuator(14) generates the pulse type laser by inducing the oscillation laser of the periodic Q-switching of the first pumping light.
Classifications:

International (IPC 8-9): GO2B6/00 (Advanced/Invention); a

G02B6/00 (Advanced/Non-invention); ]

G02B6/00 (Core/Invention) _— (i

5=, 1 e T o, T P VT oy TS R,

Family:

Publication number Publication date Application number Application date

KR100928242 B1 20091124 KR20070141429 20071231
KR20090073475 A 20090703 KR20070141429 20071231
Priority:

KR20070141429 20071231
Assignee(s): (std): OPTONEST CORPROATION
Inventor(s): (std): HAN WON TAEK ; JU SEONG MIN ; WATEKAR PRAMOD RAMDASRAO
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5) Family number: 43909367 (CN101557070A)
Title: Acousto-optic Q-switched ytterbium-doped all-fiber laser

Abstract: Source: CN101557070A The invention belongs to the field of laser devices, and particularly relates to an acousto-optic Q-switched
ytterbium-doped all-fiber laser. In order to solve the problems of low coupling efficiency, high maladjustment sensitivity, complex experimental
facilities and the like caused by separated component structure in Q-switched fiber laser, the invention adopts a technical proposal of the
acousto-optic Q-switched ytterbium-doped all-fiber laser which comprises a fiber bragg grating (FBG), an acousto-optic modulator (AOM) with
tail fiber, a multimode coupler, two pumping light-emitting diodes (LDs), ytterbium-doped double-clad fiber and output tail fiber, wherein the two
pumping LDs couple pumping light to the ytterbium-doped double-clad fiber respectively by the multimode coupler; the ytterbium-doped
double-clad fiber is connected between the output terminal of the multimode coupler and the output tail fiber; the FGB is connected to a signal
terminal of the multimode coupler by the AOM with tail fiber, and forms a resonant cavity with the end surface of the output tail fiber
simultaneously; and alternating voltage is applied on the AOM. The invention is mainly used in the manufacturing and designing of lasers.
Classifications:

International (IPC 8-9): GO2F1/35 H01S3/067 H01S3/08 H01S3/0941 H01S3/117

H0153/136 H01S3/16 (Advanced/Invention); ot bt mx
G02F1/35 H01S3/06 H01S3/08 H01S3/0941 HO01S3/11 HO1S3/13
HO01S3/16 (Core/Invention)

Family:

Publication number Publication date Application number Application date
CN101557070 A 20091014 CN200910068939 20090519
Priority:

CN200910068939 20090519
Assignee(s): (std): TIANJIN UNIV ; UNIV TIANJIN

Assignee(s): TIANJIN UNIVERSITY
Inventor(s): (std): GUOFANG FAN ; JIPING NING ; LIANJU SHANG ; QUN HAN ; XIAOLEI BAI
Inventor(s): SHANG LIANJU ; NING JIPING ; HAN QUN ; BAI XIAOLEI ; FAN GUOFANG
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6) Family number: 52918665 (CN102904153A)
Title: PASSIVE Q-SWITCHING ALL-FIBER LASER UTILIZING DOPED FIBER AS SATURATED ABSORPTION BODY
Abstract: Source: CN102904153A

Machine translation: The present invention discloses a doped fiber as a saturable absorber passive Q-switched all-fiber laser. Linear cavity
may be used to the annular cavity may also be used. Linear cavity passively Q all-fiber laser, including pumped semiconductor laser, a fiber
beam combiner (Combiner), fiber grating of the high reflectance (HR-FBG), used as a saturable absorber-doped fiber used as the gain
medium the doped optical fiber, low reflectivity fiber grating, the output optical fiber. Annular cavity passively Q full fiber lasers, including
pumped semiconductor laser, a fiber beam combiner (Combiner), used as the gain medium of the doped optical fiber, optical isolator, the
doped optical fiber used as a saturable absorber, optical output coupler output fiber, the advantages of the invention is to achieve the all-fiber
passively Q-switched lasers, use of doped fiber as a saturable absorber, compared to the acousto-optic modulator, Q-devices such as electro-
optic modulator, truly all-fiber based, and the costs can be significantly reduced.

Classifications:

International (IPC 8-9): H01S3/067 H01S3/11 HO1S3/16 (Advanced/Invention) s O -

ar?

Family:

Publication number Publication date Application number Application date
CN102904153 A 20130130 CN201210456117 20121114
Priority:

CN201210456117 20121114

Assignee(s): (std): SHANDONG HAIFU PHOTON TECHNOLOGY CO LTD
Assignee(s): SHANDONG HAIFU PHOTON TECHNOLOGY CO
Inventor(s): (std): FANG QIANG ; SHI WEI
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7) Family number: 58793998 (CN104466638A)
Title: Q-mechanical systems for fiber lasers (Machine translation)

Abstract: Source: CN104466638A The present invention discloses a system for mechanical Q-switched fiber laser, comprising pigtailed
pumped semiconductor lasers, whose output is connected to the fiber optic pigtail pump combiner input ports, optical fiber beam combiner
output port connection high anti FBG other end ytterbium-doped double-clad fiber grating welded together, ytterbium-doped double-clad fiber
system at the other end of the write polarization maintaining fiber fiber on low trans Bragg grating phase soldering, ytterbium-doped double-clad
fiber with low anti-fiber Bragg grating between the modulated laser pulse has the Q output of mechanical systems, mechanical Q-system drive
circuit controlled by a piezoelectric element, the modulation signal driving circuit for driving The piezoelectric element presses the cavity
periodically modulate the polarization direction of the optical fiber in the cavity of the light, low trans fiber Bragg grating and the other end of the
fiber laser output end, having a high modulation frequency; modulation distance may be precisely controlled; modulation characteristic can be
used to change the mechanical design; Good reliability advantages.

Classifications:
International (IPC 8-9): HO01S3/067 H01S3/11 (Advanced/Invention)

Family:

Publication number Publication date Application number Application date
CN104466638 A 20150325 CN201410769979 20141215
Priority:

CN201410769979 20141215
Assignee(s): PHOTON TECHNOLOGY CO LTD SHANDONG ADMIRALTY
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