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Continuous films but effective granularity due to 
fluctuations in disorder 
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Disordered InSb  

100 nm InSb thin films grown by MBE.  

Disorder introduced by controlled exposure to a Ne FIB. 

Samples measured by two terminal DC with high output impedance voltage 
source and Electrometer at lattice temperatures between 300 K and 25 mK.
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Takeaway 1:   

Increasing 
activation energy 
below  can 
occur without 
residual 
superconductivity.  

T < T∗

Voltage Induced Breakdown

Takeaway 2:   

Heating does not 
occur at  
as  does 
not bend with 
applied .

V < V∗
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Takeaway 3:   

The average 
hopping length 
can be extracted 
using the linear 
field enhanced 
hopping model. Its 
magnitude is 
consistent with 
hopping between 
pseudo-grains
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No Variable Range Hopping

(Resistance Saturation)

Activation Energy Increases 

Below a Critical Temperature T∗

Voltage Induced Breakdown 

with Hysteretic Current Jumps
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Pseudo-grains can support local 
superconductivity at . 

Weak electron-phonon coupling 
leads to Joule heating. 

At a critical voltage a positive 
feedback loop leads to a 
bistability in . 

Saturation occurs due to a 
systematic background heating 
power .
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System becomes more rigid 
at   (Coulomb Glass-
like or Wigner-like). 

At a critical voltage, electrons 
move collectively to establish 
a gapless conduction 
channel.  

Saturation occurs due to 
quantum tunnelling. 
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[1]Shared transport signatures observed in many disordered superconductors on the insulating side of the 2DSIT [2]
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