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XAS & XMCD spectra of Co/Pd and Pd/Co/Pd
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Sum-rule analysis for Pd/Co(1ML)/Pd(001)

M= 2.16 £0.12 pg

m:, .= 0.46 £0.05 ug (n,=2.49)
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M. Sawada et al., J. Elec. Spectrosc. Relat. Phenom 184 (2011) 280.
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PMA is stable at RT for Pd/Co/Pd(001)



v’-Fe,N as a promising highly spin pol. material

 Cubic perovskite (a=0.3795nm)
Small mismatch with Si (1.3%)

* Ferromagnetic below Tc=767K
Large negative spin polarized
conductance is predicted and
PCAR shows a finite spin pol.
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S. Kokado et al., Phys. Rev. B 73 (2006) 172410.  A. Narahara et al.,Appl. Phys. Lett. 94 (2009) 202502.



Mg v.s. lattice mismatch for y’-Fe,N (VSM)

S. Atig et al., Appl. Phys. Lett. 92 (2008) 222507.
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MBE grown high-quality Fe,N film

Fe,N(10 nm)

MgO (001) sub.

Co-deposition of Fe
and ECR-NH,

Magnetization [emu/cc]
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Both are capped with 3nm thick Au film
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XAS and XMCD spectra of y’-Fe,N

K. Ito et al., Appl. Phys. Lett. 98 (2011)102507.
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Sum rule analysis of Fe 3d moments of y’-Fe,N
K. Ito et al., Appl. Phys. Lett. 98 (2011)102507.

Fe,N(10nm) / LaAlO,(001) Fe,N(10nm) / MgO(001)
_234”8 m orb_O IO:uB spln_235”B m?, = 0.12 Hp

spln orb

Fe 3d hole number: n,=3.88 cf. Y. Takagi et al., PRB 81 (2010) 035422.

Magnetic moment
(ug per Fe atom)

Compounds Hl o, Mgpin Mo al

y'-Fe,N/LAO 0.102 + 0.003 2.34+0.06 2.44+0.06

y'-Fe,N/MgO 0.121+0.003 235+0.06 2.47+0.06

y'-Fe,N 0.068 252 259 <+ E EéaE”fS ita?'
e-Fe;N 0.040 1.97 201 |
a-Fe 0.086 1.98 2.07

a-Fe 0.046 2.16 221

Experimental Fe 3d moment is consistent with PBE+U.
Mg values are similar between LAO and MgO substrates.



Pd/Co(1ML)/Pd(001)

* Perpendicular magnetic anisotropy at RT.

e Large orbital moment perpendicular to plane.
e e+ M. Sawada et al., J. Elec. Spectrosc. Relat. Phenom 184 (2011) 280.

y
y-Fe,N film
 Determination of precise values of Fe 3d moments.
* Tiny dependence on substrates (LaAlO;, MgO).
oo K. Ito et al., Appl. Phys. Lett. 98 (2011)102507.. 7

Magnetic impurities on 3D Tl Co/Bi,Se,
* No long-range ferromagnetic order.

——> No energy gap opening at Dirac point
> QPI due to a strong warping of iso-energy contours -

M. Ye et al.




