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1-D Spin-Orbital Chain
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1-D Spin-Orbital Chain
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Phase Diagram
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* Two level crossings near ground state
* New intermediate phase



Phase Diagram
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Real-space Correlation
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Real-space Correlation
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Real-space Correlation
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Real-space Correlation
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Real-space Correlation
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Static Structure Factor
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Static Structure Factor
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Static Structure Factor
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Summary

In the 1d SOC model, we found 3 phases:
* Gapless S2 phase
* Gapless S1 phase
* Gapped SOS phase

Gapless Gapless

* Real-space correlation decay
 Static structure factor


https://arxiv.org/abs/1912.09516

Spin-Orbital Separation

Zero on-site SOC limit A=0( ULS) S, S Y

Gapless Gapless Gapped

> )\/.J




Spin-Orbital Separation
. . Y P ST NI L R
Zero on-site SOC limit A=0( ULS)™ Sy S SOS

27-fold degeneracy in ground stat (g.s.)
obtained using 4-site ED with PBC

0.15 o= T L
- -, 4-sites ED,
11 _E; S g

. 9 7| 0.10F ** % s 1§
o B :
< 11 5 12 2 1 3

2777773 0.05F - 3 s ]
9 7 3

| i z 3 13 1

| | l N27777S5m55%3333333§§§ —

. / L |2 L1

00 04 08 1.
AllFm

Energy spectrum and degeneracy



Spin-Orbital Separation
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spin-orbital separation
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spin-orbital separation
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spin-orbital separation

Zero on-site SOC limit A=0
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spin-orbital separation

Zero on-site SOC limit A=0 ULS)" S, S, 05

Gapless Gapless Gapped

S,=4 «—= 2S.+1=9 fold spin degeneracy |S, =N )=|FM )

| %,50)=|FM )®|ULS )
L.=1 > 2L, +1=3 fold orbital degeneracy |LT=1>=|ULS>

—Hy, H - - -
==\, 7 N - o1s) spin-orbital separation
H:J;(Si'sj)(_Pm) g H;L»O—(_J;Si's Z;h<u> in SOC system
ij (ij
s Luy=1  Lujy =1 Ly =1 I Lo =1 g Lan =1 o L =1
—>
S @ @ @@ ST T

26



ULS - Hz Approximation
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ULS - Hz Approximation
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