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Fig. 1. Pd-TM alloyed ¢(2 x 2) monolayer structure.
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Table L. The angular momentum projected number of electrons in MT sphere and magnetic moments (in g unit) for Pd monolayer.

Magnetic state Atom type Spin s p d Total Magnetic moment [pg]
) 0.17 0.06 437 4.61
Pd M Pd \ 0.16 0.06 4.02 425 036

Table II. The angular momentum projected number of electrons in MT sphere and magnetic moments (in ps unit) for Ti monolayer and Ti-Pd

alloyed ¢(2 x 2) monolayer.

Magnetic state Ttom type Spin S d Total Magnetic moment [pg]
p Zn p
. . 0 0.18 0.13 1.74 2.06
Ti ML M Ti l 0.16 0.06 035 0.57 1.48
. 0 0.17 0.09 1.65 1.92
Ti l 0.13 0.07 031 0.52 1.40
Ti-Pd ML AF-like
- 1 025 0.10 4.10 4.46 ol
N 0.27 0.04 426 4.57 ‘

Table II1I. The angular momentum projected number of electrons in MT sphere and magnetic moments (in pg unit) for V. monolayer and V-Pd

alloyed ¢(2 x 2) monolayer.

Magnetic state Atom type Spin s p d Total Magnetic moment [pg]
0 021 0.07 275 3.03 -~
J 0.16 0.10 0.44 0.71 ‘
V ML AFM \Y4

1 0.16 0.10 0.44 0.71 3
{ 021 0.07 2.75 3.03 <
0 0.20 0.09 2.84 3.14

v N 0.13 0.07 0.23 0.45 2.69

V-Pd ML AF-like

Pd T 0.24 0.09 4.10 443 o4

N3 0.25 0.03 429 457 )
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Table IV. The angular momentum projected number of electrons in MT sphere and magnetic moments (in pg unit) for Mo monolayer and Mo-

Pd alloyed ¢(2 x 2) monolayer.

Magnetic state Atom type Spin s p d Total Magnetic moment [pg]
0 0.16 0.08 1.90 2.15
Mo ML M Mo 1 0.16 0.08 1.89 2.14 0.02
0 0.18 0.08 331 3.58
Mo l 0.11 0.05 0.42 0.59 2.98
Mo-Pd ML FM-like
- 0 0.25 0.11 4.19 4.57 0.09
J 0.26 0.04 4.18 4.49 ‘
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Fig. 2. The atom-projected density of states for Ti-Pd alloyed c(2 x 2)
monolayer (full lines) and for Ti and Pd monolayers (dotted lines in
each pannel). Spin-down values are multiplied by -1 and Fermi levels
are set to zero.

< olFUS wf o e oUA] Zo = o]Egt Zolt) o=
3d olg<4r9] 3d el vls| Pde] 4d AEl7F O] W& o
U] defell 3171 whizelch TR s Ti TheZ o]Fojxl
@59 dEiEEE WA HA dedl vel(Fig 29 9% 9
ol A1), Ti-Pd oA Ti 9Ake] Aede @i =
o] FoAaL B9Ex ogfslthe Mot o= Ti v &5
& A3 g7t A AE Wl Ti-Pd FEolME 1 A
7|RHET} MZ diEke g o, Tio] deld=rt Ti ©
Zollx9} 2o] vIAIE B3 Yehf7] wjizolt), o]gt
L Fig. 39 9% o] Fojd v @& 2 V-pd TF



|
o
=
|

DOS (states/e V-atom spin)

Pd in Pd-V
--- Pd ML

DOS (states/feV-atom spin)
o

Energy (eV)

Fig. 3. The atom-projected density of states for V-Pd alloyed ¢(2 x 2)
monolayer (full lines) and for V and Pd monolayers (dotted lines in
each pannel).
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Table V. The angular momentum projected number of electrons in MT sphere and magnetic moments (in pg unit) for Rh monolayer and Rh-Pd

alloyed ¢(2 x 2) monolayer.

Magnetic state Atom type Spin s p d Total Magnetic moment [Lip]
0 0.19 0.07 431 4.58
Rh ML M Rh N3 0.16 0.07 2.88 3.13 1.45
0 0.19 0.06 431 471
Rh N3 0.14 0.06 2.90 3.11 1.46
Rh-Pd ML FM-like
Pd T 0.19 0.07 4.44 471 055
J 0.19 0.07 3.89 4.16 )

Table V1. The angular momentum projected number of electrons in MT sphere and magnetic moments (in iz unit) for Ru monolayer and Ru-Pd

alloyed ¢(2 x 2) monolayer.

Magnetic state Atom type Spin s p d Total Magnetic moment [pg]
0 0.20 0.08 4.01 430
Ru ML M Ru 1 0.16 0.08 2.03 227 203
0 021 0.07 426 4.55
Ru N3 0.14 0.06 1.69 1.91 2.64
Ru-Pd ML FM-like
- 0 021 0.08 443 474 053
N3 021 0.07 3.91 420 )
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Fig. 4. The atom-projected density of states for Mo-Pd alloyed
¢(2 % 2) monolayer (full lines) and for Mo and Pd monolayers (dotted
lines in each pannel).
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Fig. 5. The atom-projected density of states for Ru-Pd alloyed

c(2 % 2) monolayer (full lines) and for Ru and Pd monolayers (dotted
lines in each pannel).
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Fig. 6. The atom-projected density of states for Rh-Pd alloyed

¢(2 x 2) monolayer (full lines) and for Rh and Pd monolayers (dotted
lines in each pannel).
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Electronic Structure and Magnetism of (3d, 4d)-Pd Alloyed ¢(2 %< 2) Monolayers

Dong-Chul Kim*
Department of Electrical and Electronics Engineering, Halla University, Wonju 220-712 Korea
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We investigated the electronic structure and magnetism of the (3d, 4d)-Pd alloyed ¢(2 x 2) monolayer systems, by use of the
FLAPW band method. For comparison, pure 3d- and 4d-transition metal monolayers are also considered. We found that the
antiferromagnetic configuration of pure V monolayers is sustained in the V-Pd alloy system, while the Ti-Pd alloy system is changed
to antiferromagnetic configuration from the ferromagnetic state in pure Ti monolayer. The 4d TM (Mo, Ru, Rh)-Pd monolayers are
found to be stable in ferromagnetic configurations. The magnetic moments of Ru and Rh atoms in Ru-Pd and Rh-Pd systems are
almost same with those of pure Ru and Rh monolayers, while the magnetic moment of Mo atom is increased to 2.98 pp in Mo-Pd

alloyed system from the value of Mo monolayer, 0.02 p.

Keywords : 3d and 4d transition metal, monolayer, magnetism
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