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Low frequency resistance noise in near magic angle 
twisted bilayer graphene



Outline

• Brief introduction on twisted bilayer graphene

• Low frequency 1/f noise measurement techniques

• Results and discussions
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Novel electronic states of Moiré graphene  
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Noise and its power spectral density, S
v
(f)

S
V
 (f) = γV2/Nfα

Lorentzian power spectrum

1/f type power spectrum 

Voltage fluctuation in real 
time

γ
H
 : phenomenological Hooge parameter.
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Fluctuating Coulomb potential:
❑ mobility fluctuations ∝ 1/n
❑ Noise magnitude ∝ screening
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POTENTIAL

Trapping-Detrapping process: 
❑ Carrier number fluctuation
❑ Noise magnitude ∝ 1/n2
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Trap DOS for SiO2
~ 1017eV-1cm-3

 

 

McWhorter model of correlated number-mobility 
fluctuation noise



Noise measurement techniques 

Data acquisition using 
DAQ Card : Digitization

Digital signal processing

Fast- Fourier transform 
(FFT) 
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Tear-and-stack method

Twisted bilayer 
graphene

Twisted bilayer graphene – Devices



Device architecture & electrical transport in twisted 
bilayer graphene. 
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Noise behavior at high T limit (77 K-300 K)

• Origin of noise : carrier number fluctuation 
(McWhorter model)

• Trap density of the hBN traps, D
it
 ≈ 108 eV-1 cm-2



 



Observation of RTS signal at low temperature (≈ 5 K)
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Lorentzian component in power spectral density

• b/a ≈ 200

• Dominance of 1/f2 component near 
ν = -4   

• Generation-recombination noise
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Model for occurrence of RTS and impurity level in hBN
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Filling factor dependence of noise near magic angle



Summary

Origin of noise : carrier number 
fluctuations (McWhorter model)

at T > 70 K .

RTS signal near ν = ± 4 at T < 10 K.
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Near integer filling, series of noise 
minima in near magic angle sample.

Dominance of 1/f2 component near ν = -4   
Better 

probe ?
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