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Disordered systems – Electrostatic puddles
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𝐷 → distance to the puddle center

𝜎 = 4.35 Å (≈ 3 · 𝑎𝑐𝑐)→ puddle width

𝐶𝑝𝑢𝑑𝑑𝑙𝑒𝑠 = 0.1% 𝑐𝑢𝑡𝑜𝑓𝑓 = 6𝜎 ≈ 26.1 Å →  ∆𝜀 > 4 · 10−8𝑒𝑉
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LSQT Setup

LSQT parameters

DOS: eta = 0.02 eV (20 meV)
Time-step = 10 fs

Varying # time-steps (4 ps – 32 ps)
𝐸𝐹 = 0.4 𝑒𝑉

𝐿𝑥 = ∆𝑋2 𝐸, 𝑡

𝐷𝑥 𝐸, 𝑡 = 1
2

𝑑∆𝑋2 𝐸,𝑡
𝑑𝑡

Propagation length

Diffusion coefficient

𝜎𝑥 𝐸, 𝑡 = 𝐷𝑥 𝐸, 𝑡 · 𝜌 𝐸 · 𝑒2

Conductivity

X Y

𝐿𝑦 = ∆𝑌2 𝐸, 𝑡

𝐷𝑦 𝐸, 𝑡 = 1
2

𝑑∆𝑌2 𝐸,𝑡
𝑑𝑡

Propagation length

Diffusion coefficient

𝜎𝑦 𝐸, 𝑡 = 𝐷𝑦 𝐸, 𝑡 · 𝜌 𝐸 · 𝑒2

Conductivity

Statistics

4 materials
5 puddle distributions per mat.

10 random phases per distr.
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Graphene X Y
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Concluding…

Graphene fabNPG paraNPG metaNPG

2D charge transport 1D charge transport

2D materials
atomic/molecular sensing

Pristine

Disordered
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Thanks for listening
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Pristine systems – Ballistic regime (LSQT)
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Pristine systems – Ballistic regime (LSQT)

Gr

ത𝑉𝑓
𝑋/𝑌

= 8.83 Å/fs

fNPG

ത𝑉𝑓
𝑌 = 4.17 Å/fs

ത𝑉𝑓
𝑋 = 0.97 Å/fs

pNPG

ത𝑉𝑓
𝑌 = 4.59 Å/fs

ത𝑉𝑓
𝑋 = 0.61 Å/fs

mNPG

ത𝑉𝑓
𝑌 = 4.70 Å/fs

ത𝑉𝑓
𝑋 = 0.01 Å/fs
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ത𝑉𝑓
0,4 = 8.83 Å/fs

ത𝑉𝑓
0,7 = 8.74 Å/fs
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LSQT results: Graphene
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LSQT results: fab-NPG
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0,4 = 4.81Å/fs
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LSQT results: meta-NPG
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