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e Fabrication of MnSi ultrathin film on Si(111)

* Magnetic and Magnetotransport Properties of MnSi Film on Si(111)
 Thickness-driven MIT Transition
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Anomalous Magnetism
In Small Mn Clusters




Fundamental Obstacles for Spin-injection
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Epitaxial Growth of metal or metal Silicides on Si

MnSi(111) surface:A=B=0.645nm,C=1.17nm
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Ferromagnetic and Metallic Properties of MnSi
bulk intermetallic Compounds
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Scaling Theory of Localization |, Motivation_
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Experimental Studies of Localization
Cuon glass 11.9nm Ag/Si(111)-7 X7
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| 1. Preferential arrangement and Controllable Growth of Mn
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I1. Preferential arrangement and Controllable Growth of Mn Nanodots
Well-defined size of Si(111)-7 X7 reconstructed surface
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1. Preferential arrangement and Controllable Growth of Mn Nanodots
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11. Preferential arrangement and Controllable Growth of Mn Nanodots

Effect of Substrate Temperature
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1. Preferential arrangement and Controllable Growth of Mn Nanodots

Uniform Mn nanodots on Si(111)
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I1. Preferential arrangement and Controllable Growth of Mn Nanodots
Uniform Mn nanodots on Si(111) with various coverage
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11. Preferential arrangement and Controllable Growth of Mn Nanodots

Preferential arrangement

AE=0.05 eV |0.05evOOOOO N-/N =exp(— AE/kgT)
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1. Preferential arrangement and Controllable Growth of Mn Nanodots

Effect of deposition rate on the proportion of Mn nanodots on

unfaulted and faulted halves of Si(111)-7x7
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11. Preferential arrangement and Controllable Growth of Mn Nanodots

Triangular structure Honeycomb structure
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11. Preferential arrangement and Controllable Growth of Mn Nanodots

0.05eV

maw
] “ State Key Lab. of Magnetism, IPCAS; http://maglab.iphy.ac.cn H




11. Preferential arrangement and Controllable Growth of Mn Nanodots
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11. Preferential arrangement and Controllable Growth of Mn Nanodots
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11. Preferential arrangement and Controllable Growth of Mn Nanodots
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11. Preferential arrangement and Controllable Growth of Mn Nanodots
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11. Preferential arrangement and Controllable Growth of Mn Nanodots
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11. Preferential arrangement and Controllable Growth of Mn Nanodots
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11. Preferential arrangement and Controllable Growth of Mn Nanodots
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11. Preferential arrangement and Controllable Growth of Mn Nanodots
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1. Preferential arrangement and Controllable Growth of Mn Nanodots

Kinetic Monte Carlo Simulation
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111. Fabrication of MnSi ultrathin film on Si(111
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111. Fabrication of MnSi ultrathin film on Si(111

High Resolution STM Iimage
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Distance in a \ﬁ%x\@ Reconstruction on Si(111) surface

MnSi(111) surface:A=B=0.645nm,C=1.17nm

State Key Lab. of Magnetism, IPCAS; http://maglab.iphy.ac.cn




abricati M
Synchrotron XRD

18000000

16000000 - MﬂSl(lll)
) ' F]

T F
14000000 —

i o
12000000 — ] o

a
o
o

N
o
o

10000000

w
o
o

8000000 —

N
o
o

] -1Hl #' .-‘“

2000000 - 25 26 Zzheta(dggs) 29 30
||

0 5 |

Intensity(Arb. Units)

[N
o
o

6000000 —

o
1

4000000 —

—~
0
=
c
-]
o
—
<
N
=
n
c
(¥}
+—
£

-2000000 T T T T I T I ) I ) I ) I
22 26 27 28 29

2theta(deg.)




Growth model of MnS
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V. Magnetic and Magnetotransport Properties of MnSi
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V. Magnetic and Magnetotransport Properties of MnSi

{-1.40x10"

1-1.75x10° =

L) 100105 @
' c

{-2.45x10°



Maagnetic and Maagnetotransport Properties of MnSi

Enhancement of Tc
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Maanetic and Maagnetotransport Properties of MnSi athin film

Enhancement of Tc
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111. Magnetic and Magnetotransport Properties of MnSi Ultrathin films

Pressure effect on Tc
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MnSi(111) surface:A=B=0.645nm,C=1.17nm
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Maanetic and Maagnetotransport Properties of MnSi athin film

Enhancement of Tc

—m— MnSi(221) lattice

=
o}
©

>
=
0
c
S
[}
2
£

Film lattice (A)

40
Thickness (ML)

State Key Lab. of Magnetism, IPCAS; http://maglab.iphy.ac.cn




Properti M1

Maanetic and Magnetotranspao

Enhancement of Tc

—m— MnSillllattice]

i \.\././-\.

Lattice (A)

>
=
n
c
[
o
£

30 ' 40 ' 50
Thickness (ML)




and Viagheta P OPE
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V. Thickness-driven MIT Transition of MnSi films
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V. Thickness-driven MIT Transition of MnSi films
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V. Thickness-driven MIT Transition of MnSi films

Hall Effect
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V1. Summary and prospective

1. MnSi ultrathin film can be epitaxially grown on
S1(111)-7x7 surface .

2. Thickness-driven Metal to Insulator Transition was
observed in MnSi ultrathin film

3. Temperature dependence of resistivity indicates a weak
localization 2D-system.

4. MnSi ultrathin film shows the advantages of both
ferromagnet as well as semiconductor.

5. Investigation of morphology-dependent
Magnetotransport provides a new idea for spintronics
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