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Fe 3.825-10° 578 S 2.4 4)
Co 1.88-10° 546 " 2 4)
Ni 1.3-105 826 120K 027 4
Y,Fe.0,,* 250 1150 100 K 5)
Gd,BiFe 0,,1.01-10* 44 800 =R 6)
MnSh 2.8-105 500 " 7)
MnBi 5.0-105 1.43 633 " 8)
YFeO,  4.9-10° 633 Z 9)
NdFeO, 4.72-10* 633 " 10)
CrBr, 1.3-105 500 1.5K 11)
EuO 5-10° 104 660 42K 208 12
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Ni 0.19 3.1 7 7
Gd 0.16 4.3 " 15)
Fe304 0.32 1 " 16)
MnBi 0.7 1.9 7 17)
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ASMO Technologies

LD wavelength
. N 06
Disk diameter

Thlckness O 6 mm

Track pitch 0.6 u m Land/Groove

Recording method MO & CAD-MSR
Laser pumped MFM

Signal processing PRML
bit density 0.235 u m) PR(1,1) or PR(1,2,1)

\elocity control ZCAV/ZCLV
NRZI+ (DC supressed)
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Super-RENS
super-resolution near-field system
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* DVD-ROM:405nm®DL—H %R, track pitch =0.26um,
mark length=0. 213pm0)dlsk(—'§~§2568)§ NA=0.85D L
AEFAWTEBET S LT,

M. Katsumura, et al.: Digest ISOM2000, Sept. 5-9, 2000, Chitose, p. 18.

* DVD-RW:405nm® L—HZRALY, track pitch=0.34um.
mark length=0.29um. EREIFEIRISUMD 2B T 1 R (BE
27GB)MNA=0.65M L > X CREEFHE Z1TL). 33MbpsDEx
i% l/_ I~ EE& o

T. Akiyama, M. Uno, H. Kitaura, K. Narumi, K. Nishiuchi and N. Yamada:
Digest ISOM2000, Sept. 5-9, 2000, Chitose, p. 116.
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80nm mark
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SIL (solid immersion lens)

Conventional
optical recording

Solid immersion lens Supersphere SIL

Hemisperical
lens

Spot size = Spot size = Spot size =

2 sinf 2n sinf

2n? sin6,
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Focusing object

Air-bearing surface
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Optical isolator
for LD module

Optical fiber
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Faraday rotator F

> waveplate C

/ Birefringent plate B,
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~ Fiber 2
Forward direction
B
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Reverse direction
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Prism polarizer A Faraday rotator

Reflection prism / Half wave plate

Prism polarizer B
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MO- SNOM (polarization modulation

technique)
Photodiode Laser diode
Berek compensator
2 ey
Bimorph 1 [ | |‘
Sample % 1 Ar +laser
\I | . . - - B |
- Optical fiber probe AOM
™ Collimatiorlens / Filter
-
Dielectric / Lock-in
mirror a Amplifier
A4 /Photo-multiplier tube
X-y-z scanner I-V amplifier AFM
controller
Analyzer







Images obtained by MO-SNOM

(polarization modulation technique

Topography MO image
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- For weak incident laser field E(o) :
1 _ 1)
P = X goE
- For strong incident laser field E() :
(1) (2) (3)
=& (i E; + 1 BB + 1 E;EE +--0)

Third rank tensor is not allowed in
centrosymmetric materials.

- Nonlinear polarization P® for incident field of E=Esinat

2
2 Eo - 2 Eq

P? =g x 7+50;((1)E03|na)t—50;( coS 2t +} - -




2 R D IEHRTZ 571

POUt) = [ drd, 7 (7 7)E, (t - 7)Bul(t = 72)

E.(t)= {Eij exp(iot)+ E,; exp(io,t) + C.C.} /2

parametric process
£

R (t)= [(2)((01+0)2) p{(w1+w2)t}+Pi(z)(a&—wz)exp{i(wl—wz)t}]

+rA(9) ([ N p.(‘J’ %601 (i2e1t)+ P9 (200 )exp(i2nt ) + c.c]
7

/
e H 3 SHG process
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(2)( +a)2) (2)(a)1+a)2 @, a)z)E (wl)Ek(a)Z)

I:,(z)(wl 0,) = (2)((01 W, 0,,0,)E; (a)l)Ek(a)z)
R(0) = (1/2) i (0:0,~)E (@) E, () (0=w1, ®2)

(
P(z)(Za)) (1/2) (2)(2600)50)EJ(0))E'<(0)) (0=w1, ®2)
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A=810nm
Pulse=150fs
P=600mW
LD pump | A=532nm [Ti: sapphire|rer80MHz _ Mirror
SHG laser laser A
Electromagnet F|Iter Berek
Stage /é \ compensator
controller ,
. I _@ Mirror
Sample '\
| | Chopper
Analyzer — Iens polarizer
Lens—
Eilter— Photon counting

Photon counter Computer
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Electromagnet

x104

20

40 |

30

20

10 |

SHG intensity (counts/10sec.)

S-polarized light
w(810nm)

Rotating

0O 30 60 90 120 150 180

Analyzer angle (deg.)

Analyzer angle-dependence for

[Fe(3.5ML)/Au(3.5ML)] superlattice (Sin)

Analvze\[

Analyzer
Filter

2w (405nm)

The curves show a shift for two
opposite directions of magnetic field

77}(<2) _ l[tanl( I viax ("‘)]_ tanl( | vax (=) ]:l
2 L () I (=)
Nonlinear Kerr rotation & ellipticity

6= 17.2°
7 D=3°
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Linear optical response (A=810nm)
The isotropic response for the azimuthal angle
Nonlinear optical response (A=405nm)
The 4-fold symmetry pattern Analyzer
Azimuthal pattern show 45°-rotation by
reversing the magnetic field Filter

P-polarized light
® (810nm)

(405nm)
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(a) Linear (810nm) (b) SHG (405nm)

Azimthal angle-dependence of MSHG intensity for [Fe(3.75ML)/Au(3.75ML)] superlattice.
(Pin I:)out)

SHG intensity (counts/10sec.)

SHG intensity (counfs/)
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Experimental set-up at BESSY |

Polychromatic X-Radiation
e.g. L, (Fe): A=1.76nm (E=706eV)

Monochromator
Pinhole d=20um

Mask B-Field <80mT

//
-
—_—

f_r,./

..-""-’ —_
J__'_,_,.- ""f___..-"
- -

Micro Zone Plate
dr =40nm, Eff. 9.1%

Circular Polarized Light
P =60%
Condensor Zone Plate

D=9mm Monochromaticity A/AA = D/2d =225
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Beam Splitter

Source

Polarizer [% Electro-Optic

etector Modulator

Lens Sample Lens

Fiber Fiber

—0 {1 U=

A4 A4
plate  plate




Sagnac Interferometer

BS Pol. BS /2 FC
Laser
Diode

. Phase
Lock-In Modulator

Single Mode Fiber

Feedback Lock-In Dither
[ Piezo

Sample

Ttube
Scanner
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