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Tight Focusing of Variously Polarized Beams by an
Ideal Lens



Abstract

Knowing the vectorial electric field
distribution near the focus of a high-NA
objective lens is of great importance for
applications like microscopy, optical
tweezers, laser machining, etc. The high-
NA objective lens is often approximated
as an ideal lens. We demonstrate the
focusing of beams with various states of
polarization, i.e. linearly, circularly and
radially polarized beams, by an ideal lens
in VirtualLab Fusion. We investigate the
focal field with respect to different
aperture shapes, like circular and annular.
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Scenario

input wave

- wavelength: 632.8nm

- polarization: linearly polarized
in y direction;

right-hand circularly polarized;
radially polarized;

aperture
T' - circular
- annular

. . 1 How does the shape of the
high-NA ideal lens =~

I

A0 o ! aperture affect the focal spot for
' ! input waves with different

! polarization states?
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Influence on Focal Spot of Aperture Shape: Linearly Polarized
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input wave
Gaussian wave
- wavelength:
632.8nm

- fixed linear
polarization in y

1

T

|
i

lar apterture

Circu

annular aperture

|Ex |

E,

£, |

H 20: Field Components

[B=8 E=R ™=

Electric Field

H 20: Field Components

Electric Field

=8 EoR =)

[B=8 EcR ==

E 20: Field Components
Electric Field

Diagram

Table Value at {xy)

Amplitude of "Ex-Component” [kV/m]

Diagram Table ~Value at (xy)

Amplitude of "Ey-Component” [kV/m]

Diagram  Table ~ Value at (x.y)

Amplitude of "Ez-Component” [kV/m]

EX2 + Ey2 + EZ2

[ o]

B 19: Focal Spot
Chromatic Fields Set

Data for Wavelength of 632.8 nm [1E9 (V/m)*2]

4.24
7.03 65.1 32.2
v
S
— — = E
Z 351 Eo 126 E T = 212
> > >
©
=
4.46E-06 5.47E-05 2.71E-06 0.000111
X [pm]
<. 18: Field Companents =[] B, 12: Field Components [ E S P=. 12: Field Components = = 3 17: Focal Spot o[ ]
Electric Field Electric Field Electric Field Chromatic Fields Set
Diagram Table Value at fc Diagram  Table Value at () Diagram  Table Value at fx,
able  Value at (cy) ¥ sl Ve s i) Data for Wavelength of 632.8 nm [1E8 (V/m)~2]
Amplitude of "Ex-Component” [kV/m] Amplitude of "Ey-Component” [kv/m] Amplitude of "Ez-Component” [kV/m]
3.72
4,02 19.3 144
wn
(=]
= 201 = 9.64 = 7.2 =
> > >
w
=
6.3E-08 3.43E-05 4.51E-06 4.22E-05

X fum]




Influence on Focal Spot of Aperture Shape: Circularly Polarized

T

input wave

- Gaussian wave
- wavelength:
632.8nm

- right-hand
circularly polarized
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Influence on Focal Spot of Aperture Shape: Radially Polarized

T

input wave
Donut wave
wavelength:
632.8nm

- radially
polarized
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Peek into VirtualLab Fusion

definition of variously polarized beams and

different aperture shapes with ease
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VirtualLab Fusion Technologies
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