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(HDD) International data 
corporation (IDC) 2016 16.1 Zbytes 2025

163 Zbytes
1 

Tbit/inch2

 
2 Tbit/inch2

15 nm 18 nm

 
KuV / kBT > 60         (1) 

Ku V kB Boltzmann
T 15 nm 1 Merg/cm3

Ku 70 Merg/cm3 Ku 
1140 emu/cm3 L10 FePt 20 

Merg/cm3 Ku L10 D022 Mn-Ga  

L10-FePt Mn-Ga
 

L10-FePt L10- Mn-Ga D022- Mn-Ga
15 nm  

 
(1) FePt/MgO/FePt MgO

FePt  
(2) FePt/MgO/FePt

 
(3) L10- Mn-Ga L10- Mn-Ga

 
(4) L10- Mn-Ga/Cr/ D022- Mn-Ga

 
 



1 FePt FePt/MgO/FePt  
FePt

MgO (100) Fe 1 nm Au 40 nm
FePt 5  30 nm FePt

Fe FePt  10 nm MgO 3  20 nm
FePt  5 nm X

(XRD) (SQUID)  
tFePt = 5 10 30 nm FePt XRD FePt L10

(001)
tFePt = 5 10 nm 30 nm

5 10 nm FePt
FePt/MgO/FePt MgO tMgO = 3 20 nm

FePt/MgO/FePt FePt L10

(001) FePt tMgO = 3 20 nm FePt
FePt

tMgO = 3 10 nm
FePt

FePt MgO FePt

2 1 FePt 10 nm 5 nm
FePt FePt FePt/MgO/FePt

FePt
 

 
(2) FePt FePt/MgO/FePt  

Ar
(AFM) Kerr (µ-MOKE)

 
tFePt = 5 10 30 nm FePt tFePt = 5 10 

nm Hc tFePt = 5 10 nm D = 0.5 μmφ Hc

D = 0.3 μmφ 12 kOe Hc tMgO = 3 nm
MOKE SQUID

FePt
D = 1 μmφ tMgO = 5 8 nm

D = 3 0.5 μmφ D = 0.3 μmφ

tMgO = 10 nm D = 0.3 μmφ tMgO = 3 nm
Hctop Hcbottom D

tMgO = 5 nm D Hctop Hcbottom  D 
= 3 0.5 μmφ Hctop Hcbottom tMgO = 8 nm

tMgO FePt
tMgO = 3 8 nm D = 0.3 μmφ Hctop Hcbottom



D Hctop Hcbottom

tMgO

FePt tMgO = 10 nm
D = 3 0.5 μmφ D = 0.3 μmφ Hctop Hcbottom

FePt/MgO/FePt
FePt FePt

 FePt

Ku

 
 
(3) L10-MnxGa(100-x)  

MgO (100) 
Cr MnxGa(100-x)

MnGa MnGa (40:60 at. %)
Mn MnGa L10-MnGa Cr 10 nm

2 XRD SQUID
µ-MOKE AFM (MFM)  

tbuffer = 5 nm Ta = 400ºC  n = 4 20 Mn58Ga42 c
L10 Ms = 488 emu/cm3 Ku = 16 

Merg/cm3 Hc = 3.2 kOe D = 1000 500 nmφ

D = 200 nmφ

D = 140 nmφ L10 
-Mn58Ga42 140 nm

A A = 1.1 10-6 erg/cm
Fe Co L10-FePt Nd2Fe14B A L10-MnGa A

 
 
(4) L10-MnxGa(100-x)/Cr/D022-MnxGa(100-x)  

(3)
L10-Mn58Ga42/Cr(tspacer = 0 40 nm)/D022-Mn73Ga27

(2)  
D022-Mn73Ga27 Ms = 238 emu/cm3 Ku = 11 Merg/cm3 Hc = 11.1 

kOe tspacer = 0 40 nm tspacer = 0 nm
L10-Mn58Ga42 D022-Mn73Ga27 c

tspacer = 5 nm Mn-Ga

Hc Mn58Ga42 Hc Mn73Ga27

tspacer = 5 nm D = 2 1 0.3 0.2 μm D 
= 0.3 μm Mn-Ga Hc D = 0.2 μm
Hc D D Mn73Ga27 Hc Mn58Ga42 Hc

L10-Mn58Ga42 Ku D022-Mn73Ga27



15 nm D022-Mn73Ga27 Hc

FePt/MgO/FePt L10-Mn58Ga42/Cr/D022-Mn73Ga27

 


