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Field‐Effect measurements
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…origin of the “normal” field effect…
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... crossing the M‐I border ...
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…Normal field effect…

-100 -50 0 50 100

-0.10

R=40kΩΔ

V (V)Au pads Vg (V)Au pads

0 12

0.16

)

drainsource sample
0.08

0.12
T=4.11K

ΔG
/G

 (%
)

Alignment mark

0.1µm

0 00

0.04
R=15MΩ

Δ

Alignment mark
-100 -50 0 50 100

0.00

Vg (V)





…it’s non‐equilibrium !!…
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 …different sweep rates...
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…”normal” field effect  variations...
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…slowing relaxation…
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…the memory
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…a more expensive way  to erase memory…

…Zap it with infra‐red…

10

12

14
      P (μW)   

 0 
0.015

initial sweep
          to Vg=105V

then exposure to IR

5.5

6.0

0.015
 0.25  
 1  
 16  
60

 

         then exposure to IR

ts
)

5.0
60 

ar
b.

 u
ni

t

10

12 initial sweep
          to Vg=105V

th i t t

 

ΔT=0.3K
Men in Black
Neuralyzer

G
 (a

5.5

6.0

   then raise temperature

  
y

Limited Edition
$199.00 
SOLD OUT

-100 -50 0 50 100
5.0 (b)

Vg (V)



h  b i  i  f h  di
…it’s a non‐equilibrium feature…

the basic properties of the memory-dip
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…it’s centered around the equilibration Vg…
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…and more…



magnitude of cusp increases with time following cool down

1) changing time...

…magnitude of cusp increases with time following cool‐down...
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…but removing the “normal” field effect and rescaling 
the y‐axis demonstrates that the SHAPE is invariant…
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2) changing the sweep rate...
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…changes the MAGNITUDE of the memory‐dip but not it’s SHAPE…
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3) changing disorder...

…changes the MAGNITUDE of the memory‐dip 
but not it’s SHAPE…
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4) changing magnetic field...
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…what DOES affect the cusp‐width :
‐ The carrier concentration ‐ n
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… the bigger picture – other systems follow suit…

Based on data
taken at T=4.1-4.2K
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Q: what’s special about large n ??

Beryllium

Q: what is this memory‐dip ??


