(2958124 - 00

INFRARED AND LASER ENGINEERING

EER A R EUE A SR RIS AR AR (KR
EY RER FER AR
Research progress on direct generation of ultrashort pulse OAM vortex beams (Invited)

Wang Sha, Zhang Zhicheng, Deng Guoliang, Zhou Shouhuan

TELR I View online: https://doi.org/10.3788/IRLA20201061

BT BRI H A S T

Articles you may be interested in

XUSESAM# 5y Bl A58 A ik oG£ HO G s
Double SESAM passively mode—locked ultrashort pulse fiber laser
LIANSGIOE T RE. 2018, 47(5): 505002-0505002(6)  https://doi.org/10.3788/TRLA201847.0505002

BT IR B S BRI B A A I 7T
Measurement of micro—displacement based on the interference of vortex beams and spherical wave

LTH SO TR, 2020, 49(4): 0413005-0413005-6  https://doi.org/10.3788/IRLA202049.0413005
BB A S S A 7= A S A T

Generation of Orbital Angular Momentum superpositions and its test

LIANSGIOE T RE. 2018, 47(4): 417007-0417007(6)  hitps://doi.org/10.3788/IRLA201847.0417007
TAHECIRY A 38 B OGAIRFTRE R A

Adaptive optics wavefront correction techniques of vortex beams

ST HNSEOE TR, 2017, 46(2): 201001-0201001(6)  https://doi.org/10.3788/IRLA201746.0201001
T JOK P O TR AR 5 14 (55

Advances in ultrashort divided—pulse amplification systems(Invited)

STHMNSGHOE TR, 2018, 47(1): 103004-0103004(9)  https://doi.org/10.3788/IRLA201847.0103004
22 3 BRI AH (57 Al 1) T T A M B4 A%

Quadrupling topological charges of vortex using multi—passed spiral phase plate

LT HNSGHOE TR, 2018, 47(9): 918008—-0918008(6)  https://doi.org/10.3788/IRLA201847.0918008


http://www.irla.cn/article/doi/10.3788/IRLA20201061
http://www.irla.cn/article/doi/10.3788/IRLA201847.0505002
http://www.irla.cn/article/doi/10.3788/IRLA202049.0413005
http://www.irla.cn/article/doi/10.3788/IRLA201847.0417007
http://www.irla.cn/article/doi/10.3788/IRLA201746.0201001
http://www.irla.cn/article/doi/10.3788/IRLA201847.0103004
http://www.irla.cn/article/doi/10.3788/IRLA201847.0918008

% 49 K% 12 4 b Hg oL TR 2020 4 12 A
Vol.49 No.12 Infrared and Laser Engineering Dec. 2020

EEmHNEEKTHERNERESL
FERARARER FFE)

EOFLRER,L REET, AEFE

(LN X5 &5 85%, @il mE 610065;
2.8 e B ARAFHT, ALK 100015)

 OE: Hud A 33 (0AM) Wik 2 —Fb B A AR IN & 58950, ARk aT 238k o, R A
Fbd AR A ANL IR exp(ill), EF K, OAM FA# AR 2o p F b 5 B dr /M 845 AERF T
&, ABERKT OAM 4% 5 Bl Bt B ik o fo B 2 bk b 69485, T B R T F e dtA e T 3% 36 8 4% 4
RGBT, R BB F S @, BHOL R AT A OAM W b LA & GBIk i@k
BA R RREAFFHYE, B AR T AR k7 AR A OAM AR L 77 k7 T ¥4, BT, 8
T AR F X AGARE OAM e Kb RoP T EZEBTRTILE A, defTil i Am e 5 %138
KA R Z Y BB R L B R R R R AN TR 6,

KR Wmaek; ARaEkoP; AEmd

hESES: 0439 XEkFRERS: A DOI: 10.3788/IRLA20201061

Research progress on direct generation of ultrashort pulse
OAM vortex beams (Invited)

Wang Sha', Zhang Zhicheng', Deng Guoliang'", Zhou Shouhuan'?

(1. College of Electronics and Information Engineering, Sichuan University, Chengdu 610064, China;
2. North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract: Orbital angular momentum (OAM) vortex beam has a phase singularity with a twisted wave-front,
whose complex amplitude comprises the helical term exp (i/6). OAM vortex beam has been widely used in optical
manipulation, imaging, optical communication, sensing and so on. Ultra-short pulse OAM vortex beams have the
advantages of both vortex beams and ultra-short pulses, and can be applied to chiral material processing, long
distance transmission, strong field physics and nonlinear frequency conversion. Direct generation of ultra-short
OAM vortex beams has the advantages of compact and simple system and good beam quality. The research
progress on direct generation of ultra-short OAM vortex beams was summarized. At present, the pulse width of
the ultra-short OAM vortex beam generated by the active method is still limited to a few hundred femtoseconds.
How to obtain the pulsed vortex beam output within 100 femtoseconds or even with a few cycles through the
direct output method will be an important future development direction.
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Fig.2 Experimental Setup of a dual-polarization self-mode-lcoked monolithic Yb:KGW laser
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Fig.3 Femtosecond TEM,, HG(, LG, mode obtained from a SESAM mode locked Yb:QX laser using off-axis pumping technique combined with
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Fig.4 Experimental setup of direct generation of femtosecond vortex beam from a Yb:KYW oscillator featuring a defect-spot mirror
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Fig.5 Experimental setup of a dual-end-pumped Pr:YLF oscillator mode locked by CVD-graphene
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Fig.7 Experimental setup of an all-fiber NPR mode locked fiber laser using mode selective coupler
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Fig.8 Nonlinear-loop-mirror mode locked fiber laser using mode selective coupler
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Fig.9 Nonlinear-amplifying-loop-mirror mode locked fiber laser using mode selective coupler
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Fig.10 Experimental setup of femtosecond optical vortex pulse generation based on an acoustically induced fiber grating
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Fig.11 Experimental setup of femtosecond vortex laser based on NPR mode-locking and mechanical LPG
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