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Introduction

Spin Reorientation Transition in Fe/ W (110)
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Introduction to part I:

modifications of magnetic anisotropy and SRT in Fe/W(110)
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Co influence on SRT in Fe(110):

double wedge samples at AGH

Co wedge 0-30 A
Fe(110) wedge 80 - 300 A

@ RT, anneal. 400 °C / 8 min

W(110)




Co influence on SRT in Fe(110):

in-situ uMOKE results
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Magnetic anisotropy at the Co/Fe(110) interface:

magnetic hysteresis loops simulations

ROl scan

200 -100 0 100 200 300

Model (coherent rotation of magnetization)

Fe thickness [A]

Global minimum of energy:
E = A sin?(B) + B sin*(0) - M, H sin(6)

0 5 10 15 20 © - angle between M and [001]

2.5-_ -;‘.CO thickness [P:]._ - Aszp ) Ksp/d
= I’ B=Kypp ~ Kepp/d
£ 21- [ ! .
% ™ ‘.-' o dg, = 250 A = const.
f% 13+ ,"". ] | K,,=10.6 * 10* ] /m3=const.
< o] [ W K, pp=-0.60 * 10*]/m3=const.

134 . . . —

i D otieesly PRB 94 (2016) 014402

Co thickness [A]



Magnetic Anisotropy and SRT in Co/Fe(110)
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Oscillations of Ks- morphology of Co film

PHYSICAL REVIEW B VOLUME 48, NUMBER 19 15 NOVEMBER 1993-1

Spot-profile-analyzing LEED study of the epitaxial growth of Fe, Co, and Cu on Cu(100)

G. L. Nyberg * M Kief, and W. F. Egelhoff, Jr.
Surface and Microanalysis Science L& dards and Technology, Gaithersburg, Maryland 20899
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Co / Fe(110):

oscillations of Ks vs oscillations of LEED spot profile
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Pixels in
LEED image
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Summary: Co/Fe(110)

- huge magnetic anisotropy at the Co/Fe(110) interface

- monolayer (Co) period oscillations of magnetic anisotropy
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Discovery of exchange bias

Phys. Rev., 105, 904 (1957) -

New Magnetic Anisotropy
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Introduction
exchange bias
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CoO/Fe(110) sample(s)

CoO(111): 90 A

substrate: W(110) single crystal

Fe(110) wedge: 80 - 300 A I\ .



CoO(111) on Fe(110): evolution of magnetic hysteresis loops @ 183 K
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Nlormallized M., and M.,

Coercive fields [O€]

- Exchange Bias [Oe]

CoO(111) on Fe(110): evolution of
magnetic hysteresis loops

- Non-monotonous H,, vs d
dependence

- Not proportional to 1/d
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CoO(111) on Fe(110): simulations of magnetic hysteresis loops

G(dFe’ (I)Fe’ (I)COO) - ECOO((I)COO, dFe) + ECoO-Fe((I)CoO’ (I)Fe) + EFe((I)Fe, dFe) + EH

Fe(110) plane
© ©

[110]

Ecoo-re(Pcoor Pre) = - Kep/dp, COS(Dp, — D)

m EFe((I)Fe, dFe) =A COSZ((DFe) +B COS4((DFe)
o
E, =— M,H cos(®g,)

G(®,,) minimization for each value of H = simulation of hysteresis curve



CoO(111) on Fe(110): simulations vs MOKE results
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Coercive fields [Oe]

- Exchange Bias [Oe€]

ol @ CoO(111) on Fe(110): simulations vs MOKE
A results
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Mechanism of SRT in CoO(111): simulations
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Origin of SRT in CoO(111)
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Looking for direct evidence of SRT in CoO:

XMLD @ Solaris, XAS end-station
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1a =904 1 Direct evidence of
: : : : SRT in CoO: XMLD
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