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Abstract

Liu Lanqin'

Vortex beams carry orbital angular momentum (OAM),
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and have wide application prospects in optical

manipulation, optical communication, and quantum optics. To produce ultrashort vortex pulses, we combine vortex

beams with the time domain control technique. The method is very important in physical experiments performed

under extreme strong field conditions and the researches about ultrafast nonlinear spectroscopy and precision laser

material processing. In this paper, the research progress on ultrashort vortex pulse generation methods at home and

abroad in recent years is summarized. The main methods for generating ultrashort vortex pulses are reviewed, and

the advantages and disadvantages of each method are compared and analyzed.
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Fig. 3 Schematic of 2/-2f dispersion compensation setup
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AQWP1: achromatic quarter-wave plate
ASP: axially symmetric polarizer
AQWP2: achromatic quarter-wave plate
A: analyzer
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Fig. 4 Schematic of ultrabroadband vortex beam generation system
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Table 1 Jones matrix of each component and light field vectors after passing through device'"
Component Polarizer AQWP1 ASP AQWP2 Analyzer
2 [
J _ 1o 1[1 i} cosig ysinZe 1[1 71} 0 0
ones matrix p— p—
0 0 2 i1 1 , o l—i 1 0 1
—-sin 2¢ in“ @
2
1 1 (1 1 cos @ 1 1 i 0
Vector — —exp(ip) — ——exp(2ip)
H ﬁ” N [nsa] 2 Lexpm@} 2 TP M

AQWP2 ASWP AQWPI

Fast axis

AQWP2: achromatic quarter-wave plate
ASWP: axially -symmetric half-wave plate
AQWPI: achromatic quarter-wave plate
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Fig. 5 Diagram of axially-symmetric half-wave plate
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Fig. 6 Setup diagram for generation of double-charge femtosecond vortex pulses
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Table 2 Comparison of different methods for ultrashort vortex beam generation

Generation method

Advantage

Disadvantage

Spiral phase plate

Computer-generated

hologram

Axially symmetric polarizer/axially

symmetric half-wave plate

Uniaxial crystal

Spiral grating

Spiral multi-pinhole plate

Sagnac interferometer

High damage threshold,

low dissipation, greater flexibility

Generate any

topological charge
High conversation efficiency,

applicable to ultrabroadband pulses
Applicable to ultrabroadband pulses,

high damage threshold, high

conversation efficiency

Compact structure,

generate high contrast pulse

High damage threshold,

easily fabricated

Common-path configuration,
applicable to ultrabroadband pulses,

high damage threshold

Topological-charge dispersion,
group delay

Low conversion efficiency,

complicated compensation procedure

Low damage threshold

Only generate single-and

double-charge vortex

Complicate components

Topological-charge dispersion,

low conversion efficiency

Only generate single-charge vortex
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