X-ray Absorption Spectroscopy (XAS)
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X-ray Magnetic Circular Dichroism (XMCD)
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Element Selective

Co,FeAl/(Ga,Mn)As

(Ga,Mn)As 300K | 0.0
_. 0.00 U T
s 22 K =
=) =1 ¥ & "
> e -0.2} 100 K
S 100 K g
s -0.04 — & 300 K
8 8 -04+1 k
= —— S 400 K
=< V 400 K X o

-0.08}(a) , ~ Mn XMCD 08r (b . . Fe XMCD
630 640 650 660 700 720 740
E (eV) E (eV)
0.04

0.02+

0.0
i
100 K
Y i .
300 K

Yﬁ 200K -0.02}
A r(c) Co XMCD

-0.04

0.00 +

XMCD (arbitrary unit)
o
N

XMCD (arbitrary unit)

d | , ; : :
-1000  -500 0 500 1000

E (eV) H (Oe)



Orbital and spin moment
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XMCD sum rules
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One can estimate the spin and orbital moments.




XAS and XMCD
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£ ) The short distance between Co atoms in the chain
g xperiment . . .
£  ADL02eV V.07V results in the reversal of energy levels and a finite
E Ae=0.19 eV orbital moment.

780 784 788 792 796 800

Photon Energy (eV)




Intensity (arb. units)

Intensity (arb. unit)

Co-L,

(a)
(b difference

CO_LZ

i

— difference

ionic 10Dq (e V)
(=] <
= o

S S
o

o
o

-7 -6 -5 -4 3
charge transfer energy (eV)

—LSA

— IS

(a) identical initial and final configurations
after electron exchange
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The line shape and energy position of Co in YCu,;Co,O,,
indicates a low-spin (LS) Co3* state in YCu,Co,0,,, leading to
the insulating nature of YCu,Co,0,,. Introducing Co** through
chemical doping Is associated with the metallic properties
observed in CaCu;C0,0,,.
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detector

HAXPES (hard X-ray photoelectron spectroscopy)
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One can probe the density of states of electrons close to
the Fermi level.
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