Spin Orbiton in Ca,Ru0, : Resonant Inelastic X-ray Scattering
study

L.Das?, F.Forte?3, R.Fittipaldi%3, C.G.Fatuzzo?, V.Granata%3, O.lvashko!, M.Horio?!, F.Schindler?!,
M.Dantz>, H.M Ronnow#, W.Wan®, N.B. Christensen®, J. Pelliciari>, P.Olade-Velasco>, N.Kikugawa’:
T. Neupert!, AVecchione?3, T. Schmitt>, M.Cuoco?3, and J.Chang!

* Evidence of spin orbit coupled
band- Mott scenario in AFM Mott
state of Ca,RuQ,

* Presence of weakly dispersive low
energy excitations at 80 and 400

meV

« Composite spin orbiton modes-
excitations of entangled spins and

orbitals

* Intricate interplay of Spin Orbit
coupling and crystal field splitting

 Oxygen K-edge RIXS study
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Ca,RuQ, crystal structure

* Photon in —Photon out
process
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* Electron excited from core
level to empty valence.
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an electron from the
occupied states
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RIXS process creates a valence
excitation with momentum 7%w, -Aw,
and energy zk’-nk ([2])
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Experiments performed at ADRESS beam line SLS, PSI

6 7 8
H u H Technical — NATIONAL HIGH
RRRRRRRRRRRRRRRRRRRR Ji1yJ University of TSRS A M A N ETI
[ElE P m ky @ﬂﬁ kiR
enma'r ||||||||||||||||||||||||
P FIELD LABORATORY
Results
. 1 S (a)
e SCQ 2 Apical
“ o = 0.8 5291 eV
2.0} 0 o
: £ 06
- S
S15) o
o £ 9z LH
< 6=5
> 0.0 '
= 1.0
c1.0F =
% u Planar
< i c 0.8
5 I . 5 529.8 eV
< 2 0.6}
0.5 S
>
. £ 04}
I (Vs
" ’ g
‘4 6=75 e 02 LH
O.O ‘ 9 5 ] 00 9:75[ | | | | | |
527 528 529 530 531 532 533 534 535 536 "0 1 5 3 4 5 O 05 1 15 2 25 3

Photon Energy (eV)

Background subtracted X-ray

Absorption spectroscopy spectra

Energy loss (eV)

RIXS spectra at apical and planar

resonances

Analysis

Intensity (Arb. Units)

Energy Loss (eV)

RIXS response as function
of incident photon energy
and energy loss

max

Intensity (Arb. Units)

i min

@ Zg QO .
c Plle® :
- R T ! f.(D')
Planar < 0| s &£ . "% '
Q= (-0.14, 0) > EY 9 ¢ %
= ° < d ’ ; O
I I | | 0 46| | fcs’ 1”2 ; 007
= 133 4 . B
0) 0.5 1.0 1.5 2.0 2.5 3.0 S | :
Energy loss (eV) e [ :
OOQQ?Q% 0.04
| « Q
Incident angle @ (degree) ] OO .
20 40 60 80 A" ; Ls. 0:02
380 1 — 0 o %%m
&5 S 3 1
0 0.2 0.4 0.6 0.8
> 001 T | Energy loss (eV)
2 B
E
%340F ||| § % .
]
c
u-l " & —tee
acl RIXS )
O Planar (LH)
~ O Apical (LH) =4
100 - ® Apical (LV) —
s S
S
@
£
% 60
“::’ *&""'""*&"‘"""Q“ ‘ w ‘ wv ’
= ’ %""'""%‘ ‘ iﬁ" ‘ t&" Q *X"
40 — &,A* ‘ \L-”_ ’_ Q\‘ ‘ \,;" .,‘.s _‘
| | | | JA jAB jAB jA JA

0 0.1

0.2

03 04 05

|h| in (h, O) [r.l.u.]

Schematic illustration of propagation
of the excited spin-orbiton



