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"Nearly all materials can […] be 
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Solar cells
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Cheap and scalable

Crystals

Light or current
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Mathias, Naboro Nat Mat (2007)
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a-ferromagnetic thin films
FexGe1-x, FexSn1-x,CoxSi1-x …

(a-CoSi)

Larger AHE than crystal

Peculiar magneto-resistance

Souma et al PRB (2020)
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Topological amorphous phases

How do we find them in real solids?

Any different physics compared to crystals?

Do they exist?
Yes, also in solids

Use spillage or symmetry indicators (topological markers) 

amorphous Bi2Se3

solid state: a-Bi2Se3

E 

(eV)

Corbae et al, AGG, Lanzara, Hellmann Nat Materials (2023)

Cyocis, Marsal et al, Hellmann, AGG, Lanzara 2302.05945
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Amorphous graphene

structural disorder

How to drive a topological transition with structural disorder?

Tian et al. Nature (2023)

A. Bake et al 14, Nat. Comm 1693 (2023) 

Reversible switch — fast Controllable growth — slow
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Amorphous graphene

Tian et al. Nature (2023)

structural disorder

Bond lengths Bond-angles

1. Fixed coordination (= 3)

3. Crystalline and amorphous regions coexist

2. Similar lattice scales

Toh et al. Nature (2020)

Local order  = locally similar to crystal
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Amorphous graphene

4. Lattice disorder can be controlled
Tian et al. Nature (2023)

structural disorder

Bond lengths Bond-angles

1. Fixed coordination (= 3)

3. Crystalline and amorphous regions coexist

2. Similar lattice scales

Toh et al. Nature (2020)

Local order  = locally similar to crystal
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Can this knob drive a topological transition?

crystal polycrystal amorphous

structural disorder

AGG, C. Repellin PRL (2023)
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75% max gap at 30% of odd-plaquettes  
(~ a-graphene)



Spin-chirality
̂χijk = Si ⋅ (Sj × Sk)
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How stable is it?
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focused ion beam

Engineering structural disorder?
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