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{ S ORBITRONICS

Orbital angular momentum (OAM) can be manipulated like spin
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First proposal (for Silicon): B. A. Bernevig, 1. L. Hughes, and S-C. Zhang, PRL (2005)
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i/  ORBITAL TEXTURES IN SOLIDS
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OUR MINIMAL MODEL

GENERAL ASPECTS
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L% SUBLATTICE SYMMETRY BREAKING
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ORBITAL ANGULAR MOMENTUM




Px-Py- ORBITAL TEXTURES

Because of the restricted Hilbert
space, we define the spinors:
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J. Sinova et al. PR

@TGRAPPOPORT SPICE WORKSHOP - 2D VAN DER WAALS SPIN SYSTEMS



http://www.if.ufrj.br

“SOC 1

SPICE WORKSHQOP - 2D VAN DER WAALS SPIN SYSTEMS

Dresselhaus

I p
=
—
—
D
LLJ
==
o]
=
o
N
[ o]
—
o
LLJ
—
—
o
o
L.
Ip
Ll
o
=
><
LLJ
—
=
—
‘am]
o
o

Degenerate bands: =24
INn-plane orbital texture survives

@TGRAPPOPORT



http://www.if.ufrj.br

SPICE WORKSHQOP - 2D VAN DER WAALS SPIN SYSTEMS

Vope and Vap = 0.

P SN i AN i

u W Ll /N//f_ o n
I |

= 0.2

~
~
=
=

=
i
an

OHE - PHASE B1

@TGRAPPOPORT



http://www.if.ufrj.br

SPICE WORKSHQOP - 2D VAN DER WAALS SPIN SYSTEMS

o
2
N
8
-
__
:
N
O
-
©
o
X
N
3
-

Al with \;

OHE - PHASE AT

@TGRAPPOPORT



http://www.if.ufrj.br

5718 —09 00 09 18 27 —2r
Energy (eV)

@TGRAPPOPORT SPICE WORKSHOP - 2D VAN DER WAALS SPIN SYSTEMS

A
r— 27T
] [ | |
1 I | |
1 [ | |
1 | | |
. I | |
1 I |
1 i |
1 | |
1 | |
1 | |
: | |
| |
1 I | 7T
1 | [
] ' |
| | |
1 ‘B l
i i |
] | |
- 1 | |
1 I |
1 | |
1 I |
1 I |
1 | |
! o 0
1 ] |
|
|
- 1
1
1 |
] |
' l —TT
1 |
1 I |
1 | |
1 | |
1 | |
1 [ | |
1 | I | |
1 | | |
—05H |
. 1 1ol |
1 I
- o 0 T 27T



http://www.if.ufrj.br

OHE IN TMDS
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3 bands model based on TM d orbitals
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G. B. Liu et al, PRB 2012
Di Xiao, PRL 2012
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114 > |55 OHE - FIRST PRINCIPLES HAMILTONIAN

Chalcogen atoms
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CONCLUSIONS/ PERSPECTIVES

* Metallic multi-orbital 2D materials can host large
OHE in the absence of SOC

 Trivial multi-orbital 2D insulators can host OHE
*Non-quantized orbital Hall plateaus
* [MDs present sizeable orbital Hall plateaus

*OHE can be used for example, for orbital torque
transfer

*OHE widens the pool of materials that can be used
for spin-orbitronics.
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