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Axially symmetric polarized beams
generated by the use of photonic crystal mirrors
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Laser beams with axially symmetric polarization(ASP) are known to have unique
properties different from those of conventional laser beams with linear or circular
polarization. We report about one of the simplest way for generating the ASP laser
beams by adopting the photonic crystal mirror as an output coupler of the cavity.
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Fig.1 Schematic view of the polarization of focused beam.

(a) linear poraization (p & s)
(b) radial polarization (all-p)
(c) azimuthal polarization (all-s)
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(a) (b) (c)
Fig.2 Schematic view of auto-cloned photonic
crystals. (a)substrate, (b)after deposition,
(c)substrate with circular pattern.
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(a)

Fig.3 The overveiw of the circular polarizer(a) and

the SEM image of the cross section(b).
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Fig.4 Measured transmission spectra of a TM_pass

polarizer (a) and a TE_pass polarizer (b).

(L — s iR FEr]

WIELNZFE T2, YAGL—YDOHIEIT— LU TR
&L (Fig.5), Wikl FL — W ORIEEZR AT, BAIT—
VI R 200mm O M $54 V2, $72, YAGR YR
(ZiZcHilr vy hDYVO fEdbE VA2 E T, ay R HIRDOR
AR A RE, IR SRNICRIRE—R &I 5

™
TE

%
s
8
s
8

80 [

@
S

60 [

=3
S

40 |
20 |

N
15}

Transmittance %

Transmittance
N
8

FDRVEAFEALT,
I 145 mm N
Apperture
______ A=1064nm
|| _______ 1
Rear Mirror LD Pump Output Coupler
R=200 mm (Photonic crystal)

Nd:YAG rod: 2mmg, L 63 mm

Fig.5 Schematic diagram of a laser cavity configuration.
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Fig.6 The output power bersus the drive current
of the pumping laser diodes for different mirroros.
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Fig.7 The beam profiles of the intensity .

(a) with a non-anisotropic mirror ,
(b) with a circular-anisotropic mirror.
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Fig.8 Beam profiles after through a linear polarizer.
(a) with a conventional mirror
(b) with a TE_pass mirror
(c) with a TM_pass mirror.
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