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Hubei laser industry has long been committed to the international scientific and technological
cooperation with "Belt and Road" countries in the field of industrial lasers and laser manufacturing
equipment, especially the Sino-Russian laser scientific and technological cooperation has
achieved important results. The conference aims to carry out academic exchanges and scientific
cooperation in the field of laser science and technology with "Belt and Road" countries and western
countries for the national strategic emerging industries of display panels, integrated circuits, 5G
networks, mobile terminals and other industries and Hubei Province's advantageous industries
"optical core, screen, end network" and other areas of laser advanced manufacturing key
technologies and equipment. Aiming at the bottleneck technology and equipment problems in laser
advanced manufacturing, the cooperative contents and ways are sought. Guide Hubei laser
enterprises to actively participate in the construction of "Belt and Road", and promote the
development of high quality laser technology products in Hubei province in the international market.

£iYEtia]: 20215F1156H 8:30-18:00 (£X)

Conference Time: November 6, 2021, 8:30-18:00 (all day)

i RURICA ERE 16T

Venue: Caiyue Hall, 16th Floor, Wuhan Optics Valley Lytown Hotel
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Conference Scale: Due to the epidemic, the conference was held in an online and offline
synchronized manner, and 200 people were expected. It mainly consists of domestic and foreign
enterprises, universities, research institutes experts and scholars, technology and management
personnel, investment and financing and other industry experts; among them, 11 foreign
presentations were invited, including Russia, Germany, the United States, the United Kingdom,
Poland, France, New Zealand and many other countries, and 5 Chinese presentations.
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£INERZERE/Conference Committee of Experts

HZ HIITMOX ¥ Veiko #¥%;
Prof. Veiko, ITMO University, Russia

ZE[EUniversity of Nebraska-LincolnProf. Yongfeng Lu;
Prof. Yongfeng Lu, University of Nebraska-Lincoln, USA

EPRBRAFHANTIERTERRPOEEGHIEEHNAFIBEEEK KX #E;
Prof. Zhu Xiao, Director of the National Engineering Research Center for Laser Processing,

Huazhong University of Science and Technology, and Honorary Chairman of the Laser
Society of Hubei Province

ERRBRAXFEUNMIERTERRPOBIEEGHILEHNAFIESK EER 8%;
Prof. Tang Xiahui, Deputy Director of the National Engineering Research Center for Laser
Processing, Huazhong University of Science and Technology, and Chairman of the Laser

Society of Hubei Province
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Prof. Gong Wei, Chairman of the Wuhan Laser Society, Wuhan University
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Prof. Li Zhengyan, General Secretary of the Laser Society of Hubei Province, Huazhong “‘International Forum on Laser Advanced Manufacturing” Conference Agenda
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Conference Time: November 6, 2021, 8:30-18:00 (all day)
Prof. Qin Yingxiong, General Secretary of Wuhan Laser Society, Huazhong University of Venue: Caiyue Hall, 16th Floor, Wuhan Optics Valley Lytown Hotel

Science and Technology

£ ITERE/Conference Executive Chairman AERX

Opening Ceremony

ERE R IKE 1 iR, BER HiR;

Prof. Zhang Jinwei, Prof. Zhao Luming, Huazhong University of Science and Technology.

B3ial/Time | &Ei#EH/Speech Topic EIHEE/Speech Guests

e PR A GAILEEEFE S BEEK EEE BARNEEERER

- Prof. Tang Xiahui, Chairman of the Laser Society of Hubei Province, Huazhong University
21 BX % A/Conference Contact of Science and Technology

LA HAFRBMIEK  HE 13971132793 £:40-8:50 HILERFEAMSSEARNR, BIERIRR B

Address by leader of Hubei Science and Technology Association
Vice General Secretary of the Laser Society of Hubei Province, Tang Yang 13971132793

8:50-9:00 1BhE PR F AT BB S REE

Unveiling: Sino-Russian Joint Laboratory of Disc Laser Applications

ERHANEDRRERKRTE KEMF B
Host: Prof. Zhang Jinwei,
Huazhong University of Science and Technology

BESRRTEEMERKR
= HY | A 3Bk S < LA s
ERERIGHEREK £ AT L
9:00-9:25 Laser-assisted growth of ) g )

diamonds with high lattice University of Nebraska-LincolnProf. Yongfeng Lu
integrity and doping
concentrations

ETIEEA R BRI

MBI SR AR LR KFEES iz
9:25-9:50 Laser micro-nano additive Prof. Xiong Wei,
manufacturing Technology Huazhong University of Science and Technology

based on functional
nanomaterials
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BT EHAS R
BMEIRI BT
27 S TR BB

Microstructure design for specific

127D K Z (University of Warsaw)

14:45-15:10|  chromatic dispersion and : .

birefringence characteristics as Dr. Mariusz Klimczak

noise management strategies in

coherent supercontinuum

generation

a2 s . Dr.-Ing. Chao He

BIRACIRDE R FLIRA LRI Technology Manager Laser Micro/Nano Processing
15:10-15:35| Status Quo of Ultrashort-Pulsed EETREAREEREAS

Laser Helical Drilling Technology K‘CUNITY Gl:rlan

ERRUREML SRS | ke w5
15:35-15:50 grl]téa?;tiégf %grﬁgﬁ%} ggﬁﬁgﬂgs Prof. Liu Dun, Hubei University of Technology

RIhRE R R EN A Markus Pulka
15:50-16:15| Medium power energy transmissionf  {EEFCCATCTO

optical fiber and its application (CTO, FCC FiberCableConnect GmbH, Germany)

*E‘%yﬁﬁﬂ%ﬁﬂ&ﬁﬁ Yangtze Optical Electronic Co. Ltd. Wuhan, China
16:15-16:40| B/ fCHRRBIN A . BN KEBIEERARGDERAE

Development of a large core fiber and EENEL

their applications in power delivery ~

SRR T ERNBRAFHANIERTEMRRPOERE
16:40-17:00| o o/ R TN MR SR R R EIREK KBS

Communication/Conclude/ Assess

Prof. Zhu Xiao, Director of the National Engineering
Research Center for Laser Processing, Huazhong University
of Science and Technology, and Honorary Chairman of the
Laser Society of Hubei Province

WHRELEMWAINAEN | EEALPHARLHXRESHURINES
9:50-10:15 | Surface structuration and PEX Z{FKBalthazar BOYERE i
functionalization by laser Balthazar BOYER, General Representative in China of ALPHA-RLH
EEBRER RS LR KRF K £ 65
10:15-10:40 |  High power ultrafast Prof. Zhang Jinwei, Huazhong University of
thin-disk oscillators Science and Technology
FRIEIRIE PR ENINF
rogorgs| DERSEE FTEEME LA RN et
: : Features and applications .
of vector cavity solitons in Dr. Xu Gang, University of Auckland, New Zealand
Kerr resonators
BRI R ETEHIZS
2z |14 31| A7 b 1 o -
oAU i AAKRREAS 2 BB
11:05-11:30 | Ultrafast fiber laser and its o g S
applications in the field of Jin Lei, Assistant Professor, University of Tokyo, Japan
pﬁarmacy and environmental
monitoring
. . hE
11:30-13:30 Lunch
EFAN ERERRF HILEHAFRESRK EEE %
Host:Prof. Tang Xiahui, Chairman of the Laser Society of Hubei Province, Huazhong
University of Science and Technology
WeFg e thaigprr IR BT HRFRARFIL S BRE KRR S MNEFHRRFR
13:30-13:55| Formation mechanism of color | Institute of Automation and Electrometry, SB RAS, Russia
domains in fiber lasers Dr. Andrey Komarov
BEF \WFSEIR 72
HBIE R ATEERLAIINADE | EPRRKT SKIK A Bz
13:55-14:20 | pemtosecond optical parametric | Prof. Zhaowei Zhang, Huazhong University of
oscillator-based broad-spectrum Science and Technology
and tunable mid-infrared laser
iroanas| EAEARREIE FILEXRF AT, CTO
: : Acou_stopptlc technology and Alexy 8+
applications
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Bk iNZIZ Prof. Yongfeng Lu

AR A SRRTEEMERRENEN GBI EK

Laser-assisted growth of diamonds with high lattice integrity and
doping concentrations

MBI BEA R E L B R ERBRIETINAFE M E 738 (UNL)
TEANLtAEEIR T LI84FEFEKRF (FE) REFLF
iI, HF1988FMI9IFE KRR AF (BA) RIFEFMEMEFELZF
i, SNBSS TIEE I 19915 F 20024, tI7EF I E L AFHIE
FAHENIRERERMMT2002FEMAUNLBBF T2 R 7T
/ARSI TR RIE S BEBI30FENZRE. A= H
PABYERR I E HEEE R FEES.AFOSR.ONR.DTRA.DOE.DOT.NCESR.NRI.FAARBIMEESEA
B, IR SRR 5T 2 812 3500 /5 £ 7. AR S T — i Wb =@M R fEE TIRERSEIRS
T5T3REATIEX A1 ERWIE N M BTE2014FIBEEEHNF = (LIA) EEME R FENHETE
2 (IAPLE, EH) FE MG HERNSPIER T LIAR 1. 0SARTHIAPLER L, FIBET Z U F B E PR
RN EFEMEEFRE, B1F2007FEM2008FEH B BAHAARSHNASERE, LUAK2014-20174LASE
in Photonics WestfyBX & £ &, fth B 22016 FELIAZ B BYSchawlowZHIFR1SE,

Dr. Yongfeng Lu is currently the Lott Distinguished Professor of Engineering at the University of
Nebraska-Lincoln (UNL). He received his bachelor degree from Tsinghua University (China) in 1984 and
M.Sc. and Ph.D. degrees from Osaka University (Japan) in 1988 and 1991, all in electrical engineering.
From 1991 to 2002, he was a faculty in the Department of Electrical and Computer Engineering at National
University of Singapore. He joined the Department of Electrical Engineering at UNL in 2002. He has more
than 30 years of experience in processing and characterization of micro/nanostructured materials. His
group has research projects funded by NSF, AFOSR, ONR, DTRA, DOE, DOT, NCESR, NRI, private
companies, and foundations, with research expenditures over $35 million in recent years. His research has
led to a number of commercialization and product developments. Dr. Lu has authored or co-authored 573
journal papers and 491 conference papers. He served as the President of the Laser Institute of America
(LIA) in 2014 and the President of International Academy of Photonics and Laser Engineering (IAPLE, UK).
He has been elected to SPIE fellow, LIA fellow, OSA fellow, and IAPLE fellow. He has also served as chair
and general chair for major international conferences in the field including the general congress chair for the
International Congress of Applications of Lasers and Electro-Optics in 2007 and 2008, and general co-chair
for LASE in Photonics West 2014-2017. He is also the recipient of the prestigious Schawlow Award of LIAin
2016.

BHHE EARALERENER FERSKTHNERZIEERMEN, BERZE LB E 26
NEXEE AMFETECIREHAE KRR BHEGIR(NHI) M ZELM(BH2)), A& SEA(N)FH
(B)#&%&NIA (NDDsFIBDDs) ikt FSAEAR (CVD)IRME T — R R IF RBTEMNE BIRR UBDDHE
K7F, ENAERENRS AR FHICERIFFENE TS (BH) BN EE, MU IEEFT
SR H I ELLE B3 72, BDDsHIBIKRE /4.3 X 1021 cm-3, IREEZEH28.1 mQ-cm, ERFEBERN
55.6 cm2+V-1-s-1, /= S B EEIBDDSE RN MES mRMEESHIE, IEL T HNABEELESD
REBDDfE k28 H ERILH

Pursuing high-level doping without deteriorating crystallinity is prohibitively difficult but scientifically
crucial to unleashing the hidden power of materials. This study demonstrates an effective route for
maintaining lattice integrity during the combustion chemical vapor deposition (CVD) of highly conductive
nitrogen (N) and boron (B)-doped diamonds (NDDs and BDDs) through laser vibrational excitation of a
growth-critical radicals, such as ammonia (NH3) and boron dihydride (BH2). For the growth of BDD as an
example, the improved diamond crystallinity is attributed to a laser-enabled, thermal nonequilibrium
suppression of the relative abundance of boron hydrides (BH), whose excessive presence induces boron
segregation and disturbs the crystallization. The BDDs show a B concentration of 4.3x1021 cm-3, a film
resistivity of 28.1 mQ-cm, and hole mobility of 55.6 cm2-V-1-s-1. The highly conductive and crystalline BDDs
exhibit enhanced efficiency in sensing glucose, confirming the advantages of laser excitation in producing
high-performance BDD sensors.

BE{E #E Prof. Xiong Wei

WA E : B TF BRI RIS MM FLER AR
Laser micro-nano additive manufacturing Technology based on
functional nanomaterials

PN REFEMAEPRERFZBE, FUCBERRATHO
NS KIHLETNEER I E T, TEMBHAREBIE3D/4DITED,
PKINEEMBINHNIESER S AL, URIFEMBRBIHES
RIEEFHFEMA R IEEREAdvanced Materials. Science
Advances. Light:Science & Application.Nano Letters ZFEPrA]
BHTIRRIEXS50Z R, BIERNNAAERIIMRRAEN —+F
4. E AR UHEPr= X a0Photonics West. MRS, ICALEO F#E520% %, BIREEE B CIHM=ICALEOE Pr=
WREEXE, HBBEAEEEHMSICAELOS AR NI SHIEN D= EFE, POEMERSIEYE D
SNHEEFE, MAEBICHE B F ZEIEE K,
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Prof. Xiong Wei is currently a professor at Huazhong University of Science and Technology and the
director of the Laboratory of Laser and Terahertz Functionality at Wuhan National Research Center for
Photonics. He is mainly engaged in research on micro- and nano-scale laser 3D/4D printing, laser-induced
synthesis and assembly of nano-functional materials, and nonlinear ultrafast laser imaging and
characterization. In recent years, he has published more than 50 papers in international journals such as
Advanced Materials, Science Advance, Light: Science & Application, Nano Letters, etc. He has applied for
more than 20 granted and published invention patents both domestic and abroad. He has presented more
than 20 speech in international conferences such as Photonics West, MRS, ICALEO, etc. He has won the
best paper award in the International Conference of ICALEO, and has served as the section chairman of
ICAELO Conference on Laser Nanofabrication and Manufacturing, and co-chairman of POEM International
Conference on Laser Chapter. He is currently the Vice Chairman of the Laser Society of Hubei Province and
the Wuhan Laser Society.

BIFRE EFREESDE. SEERPNERNRRCERNBRAR. HAZRAEMEH ARTE
B AN BAFIRNLE, FANETFFEFEL T ZHHARIERAERIGE EXREIPE . 1
AEM SR RIS E B R BRI R E R =IMAREEMN BN ELEIER A T BIFFRRIX
BRI PP EARER, BN BRARELERFBBIRAACES AN RNEMRERBEE
MEHB RN = LN TNREERFIES A EAIMA — L T, FTERTBREIERARNEERI R EE
MIFRRBREE, MEEERMEMFIETERE ANLRSR, BIEEARMHISRES N
FESEREK RENKMHN A ZEERNALE AR =HE X HAETHNRT S B HERE UL FRE
FREBIRAC USRI TEE. M IRE N TERFES ERYRES D , R IR AL 6 SR
RB2EZVREHMMAERRFNALNFIESBRIEEXE .

With the development of multifunctional and high-density micro-nano integrated systems including
MEMS, micro-optical systems, bio-chips, tissue engineering devices, micro-nano robots and other fields in
recent years, the traditional micro-nano fabrication technology based on semiconductor planar lithography
process is facing a great challenge. How to realize the high-precision heterogeneous integration of
multifunctional materials and the efficient molding and fabrication of complex three micro-nano functional
structures has become a key scientific and technological problem that needs to be solved. In this report, we
will introduce some of the work done by our team in recent years using ultrafast laser direct writing
technology in the growth of functional nanomaterials, precision material assembly and fabrication of three-
dimensional functional micro-nano structures, mainly demonstrating that ultrafast laser technology not only
has obvious advantages in traditional subtractive precision processing, but also has broad development
prospects in micro-nano additive manufacturing, including high precision and high efficiency of functional
nanomaterials Laser-induced synthetic growth of functional nanomaterials, controlled directional assembly
of low-dimensional nanomaterials, forming and device integration of arbitrary three-dimensional complex
micro-nano structures, etc. Looking at the rapid progress of the international ultrafast laser field in recent
years in terms of material processing range, processing quality and processing efficiency, it is expected that
ultrafast laser micro and nano additive manufacturing technology will play a greater potential in the
development and manufacturing of multifunctional micro and nano integrated systems.

Hubei Assoiciation for Science and Technology HOME Program “International Forum on Laser Advanced Manufacturing”

BEi#F Boyer Balthazar

R A RE S LTIThEE

Surface structuration and functionalization by laser:
principle and opportunities

M B (Boyer Balthazar) 7FEXEMACKINS
Alpha RLHMHEIX BHR&K. Bkl FRZ HRAFEMENKTE,
H20115F#218FAlpha RLHWFEX BRR. 10ZEXR, thAh=
BYSE A AR RV TR T S FEDD, I 1T SR T RE
EElHEE,

Boyer Balthazar is the China representative of French optic and microwave cluster Alpha RLH.
Graduated from La Rochelle University and Wuhan University, Boyer Balthazar is the China representative
of Alpha RLH cluster since 2011.For more than 10 years he has carried out actions for the benefit of its
French members to give them more visibility with order givers and industry.

EWHRE  NREF N BRI SRTERUCREMM IS BN —E SR NS EB L.

The presentation will introduce some principles, opportunities and examples done by our

company members’ lasersintermsof structuration and functionalization.
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Bk {E FIZ Prof. Jinwei Zhang

HHE R S RBIRE IR 728

High power ultrafast thin-disk oscillators

PG KEHEMAEPRIRKRFZHIZ EEXE, tENature
Photonics. Light: Science and Applications, Laser & Photonics
Reviews, Optics Letters, Optics Express #1IEEE JSTQEZHATI & &
THZXE, THEBIBEECLEOMCLEO-Europe i ENAMA T
E. BRIt EEZERR A B A L-umF2-um IS THE B RER F B
BRETEPRIINIEFRIN Ao

Jinwei Zhang is a full professor at Huazhong University of Science and Technology. In recent years, he
has published a lot of papers in the journals such as Nature Photonics, Light: Science and Applications,
Laser & Photonics Reviews, Optics Letters, Optics Express and IEEE JSTQE. He was also invited
to present his work at CLEO and CLEO-Europe conferences. His current research interests include high-
power ultrafast 1- and 2-pym thin-disk lasers and their applications in the mid-infrared generation.

BAREE  BETRARANBIHRBERAVCEEFIINRNEERALEIRE T EXNERZIE/N
b, EFHBURYb:.YAGHR F 7 R (RN REXE L B R, BEHFRB IR XMENRHARTRE
[HZHI AR EXE, BITNBIRF AR EBRIARNEE,

Substantial progress has been made in average power and energy scaling of high-power ultrafast
lasers based on the thin-disk technology. Until now, Power levels of several hundred Watts and peak powers
of more than 40 MW have been delivered directly from mode-locked Yb:YAG thin-disk oscillators. Such high
power laser systems are beneficial to a wide range of applications. Here we will talk about the development
of the thin-disk lasers and its future prospect.

Hubei Assoiciation for Science and Technology HOME Program “International Forum on Laser Advanced Manufacturing”

A Dr. Gang Xu

PG A%  University of Auckland, New Zealand
BFER  RRIEIRIEPEENINFRME RSB

Features and applications of vector cavity solitons in Kerr resonator

MAEITRR (2015 F RIEEF I, 201 2F KM F 11U,
2010FRFTFMU) BRIERR=AF (=) AU RE=EERE
P55 BV 5T 75 [ B E IR AN IR D 22 B IR F B CHIIEE
HFMFHIAER thELARIVBHTINE, 3I5RFWIEXH3IFE

PHEED,

Gang Xu (PhD15, MSc12, BSc10) currently works as a research scientist in the laser lab in the
University of Auckland (New Zealand). His research interests include nonlinear wave dynamics,
ultrafast optics, laser physics, optical solitons and frequency combs. He has co-authored 30 peer-
reviewed journals, 35 conference papersand 3book chapters.

BIRREE TEAFNNAFER, N FR—MRMAFEFERNICRNBEEN,  NBRER P HIE
AR BN RER LI T AR 2 N A B E b ERORTIR T, BRI AN F B R mIRIS R R ERAY
BRKREME HRITHKRERE— TR B TR A FER M CF IR HIR S #IT HATIRT T ER
RN ERRIRIE Z BEH, HRBETE NN TERG T, ERAERNIIF A LB &K MITIR eI
MHRE, FER PN AREXENXERES, HEAB RGN HTREIRS.

In optics and photonics, dissipative solitons are localized structures that manifest themselves as
persisting beams of light, and underpin numerous applications from ultra-short pulsed mode-locked
lasers to microresonator optical frequency combs. In this communication, | will demonstrate the first
experimental observation of spontaneous polarization symmetry breaking of dissipative optical
solitons. Our experiments are performed in a passive, coherently driven, nonlinear optical ring
resonator. We engineer degeneracy between two orthogonal polarization modes of the resonator, and
show that despite perfectly symmetric operating conditions, the solitons sustained in the cavity can
spontaneously break their symmetry, giving rise to two distinct but co-existing vector localized states

with mirror-like asymmetric polarization states.
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R BRI AR R E R E MBI ANIF IR B S P B B AR

Ultrafast fiber laser and its applications in the field of
pharmacy and environmental monitoring

MABITT 2EHFTF2005FEFM2007TEEFEMBIGE T AL AZ
RENAYMEFFTMMETFEA, HF2014FEBERRKFRE
BFIRMERRAR IR

014FFHNEFIRAEMRRAR, 2017TFEE2018FEH AL
hEAF BT RN EBNERR, B, B HARRKZLHE
FRARA RO BNIRBIR, VR A AR IRIEL M. AT
BB RBRETEEYFNIFERF PN A,

Lei Jin received the B.S. and M. S. degrees in applied physics from Harbin Institute of Technology,
Harbin, China, in 2005 and 2007, respectively, and the Ph.D. degree in electrical engineering and
information systems from the University of Tokyo, Tokyo, Japan, in 2014.

In 2014, he joined the Department of Quantum Engineering as a Research Fellow, and from 2017 to
2018 was a Project Assistant Professor in the Department of Electronics, Nagoya University, Nagoya,
Japan. At present, he has been the Assistant Professor in Research Center for Advanced Science and
Technology, the University of Tokyo, Tokyo, Japan. His research focuses on ultrafast nonlinear optics, fiber
lasers, and fiber sensors and their applications in biology and environmental science.

EWRE BT RIANFRENRNSENTA L RENRNAEEZRABEEER R TERFHLF
AR, B GRS /T D ITRAREE SR, e ENS 0PRSS, ERRIURRF[E 72NN
o EXEN AF, BRCT IR REFBIREMN FR. X BRNTECIRBNEET EEMRBENS
FREH VNN FERBRRAR TR HRIHe T HEBOOCREM 2 F R 5

Gas and particle sensors for pharmacy and environmental monitoring are with great importance
for our daily life and society. Besides electronic or chemical techniques, laser spectroscopy and laser
scattering/diffraction analysis techniques take the advantage of high speed, high precision and
resolution, and have been widely applied in environmental field. Ultrafast fiber lasers are promising
candidates of seed sources in these applications. Here we report our works on the gas and particle
sensing system based on compact and stable fiber systems, where the novel laser source and analysis
subsystemarediscussed.

Hubei Assoiciation for Science and Technology HOME Program “International Forum on Laser Advanced Manufacturing”

Dr. Andrey Komarov

B S R F R AR 5 B B s AR S N B R T

(Institute of Automation and Electrometry, SB RAS, Russia)

iR LA SR P BT ENIE

Formation mechanism of color domains in fiber lasers

A&7 :Andrey Komarov# 5 F 1998 M2000FRKEHE
b, Hrr (AR E 32 A (NSU) IR 3 R340, HF 20154
o [~ RGBT HSB RASEIYIIERR R FARIIE T F . IR TUS 2
FERMBMIEL M R AP BEPNIEE M N FMER T B
WEhBIRIEI, IZIBICHR T RN EF M AERNFERIIF. 218 E
M ZBEMR. WehBIEAY A B B oh AR E 3L, 2 IFL&
HERFHREERMAFANER, KR T 150REF.

Andrey Komarov received the bachelor’ sand master’ s degrees in physics from Novosibirsk State
University (NSU), Russia, in 1998 and 2000, respectively, and the Ph.D. degree in physical and
mathematical sciences from the Institute of Laser Physics, SB RAS, Russia, in 2015. The field of his
scientific interests is nonlinear dynamics of ultrashort pulses in lasers and various nonlinear systems.
He developed the theory of laser passive mode-locking which describes the quantization of radiation
into identical dissipative solitons, multistability and multihysteresis phenomena, threshold self-start
of passive mode-locking, and other effects. He is a specialist on numerical simulation of nonlinear

optical systems. Heisthe author of 150 publications.
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Using numerical simulation, we investigate the generation of color solitons in a laser with a
doublet spectrum, which consist of two radiation fragments with different frequencies. Formation of
such solitons is due to nonlinear losses that increase with increasing intensity, dispersion of the
refractive index which leads to the movement of radiation fragments with different frequencies
relative to each other, spectral gaininhomogeneity, and generation of doublet radiation spectrum that
is due to the corresponding spectrally dependent intralaser losses. The proposed theory makes it
possible to explain the main experimental regularities in the formation of color domains in fiber lasers

and has the potential for further development of methods for controlling the nonlinear dynamics of

laserradiation.
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Generation of broadband and widely-tunable midinfrared lasers
using ultrafast optical parametric oscillators
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Zhaowei Zhang is currently a professor in the School of Optical and Electronic Information, Huazhong
University of Science & Technology, Wuhan, China. He obtained the PhD degree in Optoelectronics
Research Center in the University of Southampton, UK in 2007. His research interests include mid-infrared
photonics, optical parametric oscillators and their applications in healthcare, environment, and
manufacturing.
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Mid-infrared femtosecond lasers are spatially coherent light sources with numerous applications
in scientific research, material processing, environment measurement, and biomedical imaging.
Synchronously-pumped optical parametric oscillators (OPO) have been established as a technical
scheme to generate femtosecond pulses at midinfrared wavelength regions. In this talk, | will report
our progress in exploring novel pulse-formation mechanism in OPOs, and review our experimental
progress in developing OPO-based mid-infrared femtosecond laser sources, including a chirped-

pulsed OPO generating an idler wave with an instantaneous bandwidth covering 3-5 um, and an OPO
tunable over 3-5 um.

Dr. Mariusz Klimzack

= HeIhKEE (Faculty of Physics, University of Warsaw, Poland)

AR | BT E M HE RS B TFEES
BRI E IR R
Microstructure design for specific chromatic dispersion and

birefringence characteristics as noise management strategies in
coherent supercontinuum generation

M ABTT:Mariusz KlimczakF2010FEELEDVIE T KFIRE
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Mariusz Klimczak obtained his PhD degree from Warsaw University of Technology in 2010 and his DSc
degree from University of Warsaw, Faculty of Physics in 2016. His research interests are nonlinear fiber
optics and hollow core fibers for ultrafast science and sensing applications. He has held research positions
at Institute of High Pressure Physics, Polish Academy of Sciences (2010-2013) and at Institute of Electronic
Materials Technology in Warsaw (2013-2019), as well as a visiting fellowship at Université de Franche-
Comté and FEMTO-ST Institute in France (2018). Currently he is an assistant professor at University of
Warsaw, Faculty of Physics.
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Spectroscopy and optical imaging have enabled fascinating insight into both the fundamental aspects
of matter, like molecule vibration dynamics, and very practical knowledge e.g. on how greenhouse
emissions interact with the pollutant particles. High brightness and hyperspectral coverage are the two
characteristics of supercontinuum light sources, which are very convenient in each of these experimental
techniques. Examples deserving special highlight include stimulated emission depletion microscopy
(STED), photoacoustic spectroscopy and optical coherence tomography, especially in the ophthalmology
and early skin cancer diagnostics applications. However, most of the nonlinear optical processes forming
the supercontinuum pulses have inherently stochastic nature, thus the coherence of these pulses is only
spatial. The large amplitude and phase fluctuations can in principle be managed by averaging, but only at
the cost of measurement speed reduction, while some exciting applications, e.g. in ultrashort laser pulse
synthesis are excluded. Mode-locked laser pumping of supercontinuum can significantly suppress these
detrimental effects and under certain circumstances serve to realize coherent supercontinuum pulses.

In this seminar, | will discuss noise management in mode-locked laser pumped supercontinuum
implemented by chromatic dispersion engineering and, in an even broader context, by microstructure
engineering of optical fibers. The talk shall move through discussion of the primary noise sources in
supercontinuum generation into two main ways of its management, i.e. chromatic dispersion engineering
and fiber microstructure control for other linear characteristics, like birefringence. Noise fingerprints
recorded for different photonic crystal fiber realizations will be presented based on direct, relative intensity
noise measurement results. Results obtained with cross-correlation frequency resolved optical gating and
ptychography retrieval algorithms will also be discussed, revealing how different birefringence properties of
nonlinear fibers contribute to onset of polarization-induced modulational instability. Finally, an example of
coherent supercontinuum application will be provided, involving seeding of ultra-low noise, ultrafast fiber
amplifiers operating in the Tm and Tm+Ho windows.

Hubei Assoiciation for Science and Technology HOME Program “International Forum on Laser Advanced Manufacturing”

CfE Dr.-Ing. Chao He

EETREKEEHEBRAFACUNITY GmbH
Technology Manager Laser Micro/Nano Processing

WA E BRACRIE TR AR R BRI
Status Quo of Ultrashort-Pulsed Laser Helical Drilling Technology
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(Fraunhofer Institute for Laser Technology)899 Z##4
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Chao Heis now working as Technology Manager Laser Micro/Nano Processing at ACUNITY, a spin-
off of the Fraunhofer Institute for Laser technology. In 2020 he obtained his PhD degree in mechanical
engineering from RWTH Aachen University in Germany. Having worked in the Fraunhofer Institute for
Laser Technology ILT for more than eight years, he focuses on micro and nanostructuring using
ultrashort pulsed lasers, specialized in the field of high precision drilling and cutting technology using
a specially developed helical optics and ps/fs lasers. In addition, he endeavors to develop systems
technology of laser drilling and laser surface structuring and transfer them from laboratorial research

toindustrialapplications.
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The helical drilling optics based on spinning Dove prism can adjust the hole geometry such as
diameter and taper precisely by changing the parameters of the helical optics. High-precision micro
holes, therefore, can be fabricated for industrial application in combination with ultrashort pulsed
lasers. In order to enhance the throughput for industrial applications, multi-beam technology using
diffractive optical element (DOE) is developed. Moreover, ultrashort pulsed laser sources with sub-1-
ps pulse duration and a high maximum single pulse energy are available in the market and can be

employed forthe multibeam helical processing.



/@@‘h\ = - DR b e b i B A R e S 3 S [ B 2 3

b I 50RERFIER
B | i nsany acmvimus

i #3%  Prof. Dun Liu

#IE T RZE  Hubei University of Technology
RiHEE BRAAEENISKIHRERAR

AT XV, AL Tk R FEAUM T2 F B iR, BN WU
FHAB B IR, BNV F REIEEK.2003-2012F R EFY)
AARFBOR L E T ZUHEEF LR R R 2012F Nk
B BAMRBE T 2016 FKPILERHR#HT —FRAF AR
RAFEER. B HERIME ORI IEFRERFRILXS50R
R R REAEF)20R T KEAMFBREMOP AN TR T/, TEMR TN BERFT =BG 23
BYZ X RAITIN T RIRIZ S FERE A BREVOM R ESE CRIBMHES BOCES e Fa8 . B0t
Ao

Dun Liu, Professor of School of Mechanical Engineering, Hubei University of Technology, Chief
Engineer of Wuhan Kington Laser Company, Vice President of Wuhan Laser Society, studied Master's and
Doctoral degrees and worked as a postdoctoral researcher at the University of Liverpool, U.K. from 2003 to
2012, and was selected to work in Hubei Province in 2012 under the "100 People Plan". In 2016, he won the
Second Prize of Hubei Provincial Science and Technology Progress. He has undertaken more than 30
projects at national, provincial and municipal levels as a responsible person. In recent years, he has
published more than 50 academic papers and has been granted more than 20 invention patents. He has
been engaged in the research of ultrashort pulse laser microprocessing for a long time. His main research
areas include spatial light modulator based multi-beam parallel processing, polarization control, beam
shaping technology; ultrafast laser material surface modification, infiltration control, laser direct writing
photonic devices, laser cleaning, etc.
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Spatial light modulator is a programmable diffractive optical device, which can adjust the amplitude or
intensity, phase, polarization state and pulse width of spatial light beam under the control of time-varying
electric drive signal or other signals, thus realizing multi-beam parallel processing, dynamic polarization
control, beam shaping, pulse shaping, etc. It can be applied to body grating processing, micro-group hole
processing, multi-focus cutting, Bessel beam cutting, full-system optical tweezers and so on. This
presentation introduces the basic principles and algorithms of optical field modulation including multi-beam
superposition and beam shaping, and the applications of optical field modulation technology in ultrafast
laser precision processing, including transparent material processing, wafer slotting, material surface

micro-nano-weaving, etc.

Ultrafast laser precision processing and optical field control technology

Hubei Assoiciation for Science and Technology HOME Program “International Forum on Laser Advanced Manufacturing”
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Medium power energy transmission optical fiber and its application

MABEN EBEFCCATMILF2007FE, RELEEMarkus
PulkaflAdam Kucharski, SEBi&EMAMBIRIES) H KB F il
FCCRRIBR—RABFILIHIER, EAFTRIRED I E5F.
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FCC FiberCableConnect GmbH was founded in the year 2007. The managing directors are Markus
Pulka and Adam Kucharski. The headquarters is in Berlin in the science and technology center
Adlershof. FCC FibreCableConnect GmbH is a manufacturer in the field of photonics and provides

efficient, cost-effective and high-quality customer-specific solutionsin the area of fiber optics.

B EE  FCCABMA AR BB E 2 E T MEST RBCE SR R EF, Itsh, h 8
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The range of products and services mainly include development and production of optical fiber
cables for laser beam transmission for industrial and medical applications. Moreover, fiber bundles
and probes for spectroscopy, optical fiber coupler and also the development and construction of
customer-specific beam guidance systems. This presentation describes the features and advantages
of the special products, which solve problems frequently encountered in laser processing such as

laser welding, cuttingand drilling.

=EFCCATICTO (CTO, FCC FiberCableConnect GmbH, Germany)
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Development of a large core fiber and their applications in power
delivery
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Zhenggang Lian obtained Ph.D. degree in Electronic Engineering from the University of
Nottingham in 2009; then he joined the Optoelectronics Research Centre at the University of
Southampton as a post-doc. From theyear of 2014, He worked in a startup company in Wuhan China,in
the field of design and fabrication of specialty optical fibers. He has generated or co-authored more

than 70 publications, 70 patents.
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The core diameter of the energy-transmitting fiber is generally large, and it has excellent
properties such as high-power transmission capacity, good flexibility, high strength, and good light
transmittance. Thefirst part of the report focuses on the design and fabrication technologies of square
shaped large core fiber. The square shaped cores are suitable for the preparation of bundled
components and generate homogenized beam. The second part reports the characteristics and
applications of the more conventional fibers, include quartz-clad and plastic-clad power transmitting
optical fibers. Quartz-clad fibers can transmit higher laser power and have good resistance to optical
damage; plastic-clad fibers are mainly using low-refractive index fluorine-doped acrylic resin-coated
fibers, which are more flexible. The third part of the report updates the recent progress in the

development of various types of special optical fibers, such as multi-core and hollow-core optical

fibers. @
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R&D Company A.B. Kozlov was found in the year 2007. The
managing director is Aleksei Kozlov. The headquarters is in
Moscow. R&D Company A.B.Kozlov is a manufacture in the field of photonics and provide efficient custom-
specific solutions in the area of acousto-optical devices, different photonic devices and its components like
disk active elements, disk lasers, laser-processing machines.

BAHAE AR RS TR QAR ICETIER(AOM) B IR a3 (AOTF) B A& RK
% (AOTF) , Bt m¥5 25 (AOD) b5k, RENER M 2 A, WNER A a8, BRA 18 T B AR T
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The range of products and services mainly include development and production of acousto-optical
devices like acousto-optical modulators (AOM), acousto-optical tunable filters (AOTF), acousto-optical
deflectors (AOD). Additionally the company produce different kinds of laser technics: disk lasers, disk
elements and laser-processing machines.

The presentation describes the principles, features and advantages of the acousto-optical devices and
its applications.
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