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Small hole as the Magnetic Polarizer at evanescent field

Metallic film
( large dielectric constant )
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Tangential magnetic field enters
Tangential electric field reflected



Small hole as the Magnetic Polarizer at oblique incident angle

c

Detector placed along z direction

E =E,—(z-E,)z = E,(~cosdsin ¢,cos ¢,0)
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Experimental realization
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780 nm laser (1= sin” -+ Jsin® 2psin

80 nm diameter circular aperture in an 80 nm thick gold film (sapphire substrate)

80 nm aperture a P =14° W =90° W=166°
<> Electric field <> Magnetic field —— Scattering
polarization
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780 nm laser
80 nm diameter circular aperture in an 80 nm thick gold film (sapphire substrate)
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NSOM probe for determining magnetic field
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NSOM probe : 0.6A
Aperture diameter : 0.1 A
A =780 nm

¥gc g (degree)

45 90 135



E//B

s ‘_}’l
X z

= Electric field

= Magnetic field _ ,
E = JZEq(isin(kgz + %},cnﬁ{kﬂz + Z—’},n)e_'{m_ij

it -2
H= J2H,(—i sin{knz+§],cn5{knz+§],ﬂ}e aE



E//B

C

d

— Electric field 1891
-+ Magnetic field 3 (Control)

YscE (degree)
@
($)]

90 -

0 2 4 6 8
Normalized control beam intensity



Linear E and circular B
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Linear E and circular B



a 60, ® Experiment
m Calculation
50{ ® e T
8 [
40 - u
—_ [} | |
g " .
S 304 o
5 20 5<
> =100 nm 1000 nm 100 um > Electric fiold
101 % % < Magnetic field
— Scattering
0 polarization
0 600 800 1000
d (hm)
60 ® Experiment c 50. m Calculation
504 77 T TTTTTTTTTTTo ® |l e e o
— | [ ]
> 40-
40 ® E [ ] A5 R,
w 5
301 o g0 = £
> [ 8 35
=476 nm 1550 nm =
20 e ‘ ) <> Electric field 20- ]
<= Magnetic field : .
%) — Scattering 600 900 1200 1500
10 : . : Dolarlzatllon 10 : | . Wavelength (om) |
600 900 1 200 1500 600 900 1200 1500

\ WY P [ N Y A

A\A/avialan~ath A )



Small hole as the Magnetic Polarizer at evanescent field
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Normallzed control beam lntensny
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