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INOUE, “Recording and reconstruction of volumetric magnetic hologram using multilayer
medium with heat dissipation layers”, Opt. Express 27, 27573-27579 (2019).
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INOUE, “Development of heat dissipation multilayer media for volumetric magnetic hologram
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Archival disk  Holographic

1] memory
Wave length 780 650 405 405 405 or 532
(nm)
Numerical
Aperture (NA) 0.45 0.6 0.85 0.85
Capacity 650-800 4.7-9.0 25-128 300 GB
(per disk) MB GB GB (up to 1TB) 2TB<[2]
Data transfer 36 up to 1.1 10 Gbps/disk <
rate Mbps/disk ~ Gbps/12 disks [3]

[1] http://j-net21.smrj.go.jp/develop/digital/entry/001-20140709-01.html (in Japanese)
http://news.panasonic.com/jp/stories/2017/49021.html (in Japanese)

[2] T. Hoshizawa et al. “Practical angular-multiplexing holographic data storage system with 2 terabyte capacity and 1

gigabit transfer rate” Jpn. J. Appl. Phys. 55, 09SA06 (2016).

[3]S. S. Orlov et al. “High-transfer-rate high-capacity holographic disk data storage system,” Appl. Opt. 43, 4902
(2004). 0
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Heat up by light absorption
Reconstruction : Faraday effect

> _ x  (Linearly polarized light Diffraction efficiency:
g
Y Y d 2
: Q@Faraday effect nec 0.2 =0, x =
‘ =y ~ LN d
R T — X_OF 6 : the rotation angle by the fringe
Magnetic hologram p . .
Y % Oy : the rotation angle of the medium,
d,, :the depth of the magnetic fringe
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d :the thickness of medium 1 O

Formation of deep hologram is important for bright image and high recording density.
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Spatial frequency: 1500 line pairs/mm, pulse width: 50 psec, Writing energy density: 82 mJ/cm?
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Lateral heat diffusion in garnet should be
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HDL
____ Heat balance
Hot spot
BIRIG r |2 (T = T)CrigWuri
=(T'-T, ){ RIG(WH+2x)dRIG+2CHDLWHy}
HDL S Heat diffusion length

! X _ ky ! Crig k : thermal conductivity
- C : volume heat capacity

y ko / Cone

Characteristic length of heat diffusion

x:\/kRIGt, y:\/kHDLt (t:time)
CRIG CHDL

[> 2x T, -T.
Wy [
(T.-T, )[l+ J

Te: Curletemperaturel‘(jl 0 Q)
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Fabricated by ion beam sputtering

Bi:RIG TGG Sio,

|:| sio 80 (84)nm 537 (434)nm 88 (88) nm
2
80 (83) nm 537 (401) nm

|:| TGG 90 (90) nm 537 (426) nm
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[ iR 100 (100) nm 537 (416) nm
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120(118) nm  537(416) nm
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150 (152) nm 537 (409) nm
180 (171) nm 537 (439) nm
230(216) nm 537 (451) nm
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610 (602) nm 806 (635) nm

1300 (1279) nm 1075 (877) nm
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Y. Nakamura et al. Appl. Sci., 9, 1738 (2019).
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Collinear interference setup with magnetic assist
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