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1st ingredient: Transport
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δ

2nd ingredient: Potential
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3rd ingredient: Boundaries
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4th ingredient: Noise
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Overview of  
open problems,  
critical points,  
difficulties,  
etc…
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PROBLEM 1: NOISE CALCULATION 
Can we apply Nyquist relation to transistors?

8

Impedance  
field

SUU (f) = 4kBT<[Z(f)]

 0.01

 0.1

 1

 10

 0  5  10  15  20  25

S
U

U

d
r
a
in

 (
1

0
-
2

1
 V

2
m

2
s
)

f (THz)



PROBLEM 2: DIMENSIONALITY  
What is the role of the channel thickness δ?
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PROBLEM 3: ENVIRONMENT 
Can we tune noise by the embedding circuit? 

10

odd+even 
modes

only even 
modes

 0

 0.5

 1

 1.5

 2

 2.5

 0  1  2  3  4  5  6  7  8  9  10

S J
J  

(1
0-8

 A
2 s/

m
2 )

f (THz)
1 3 5

2

4

6

2

4

6



PROBLEM 4: DEVICE TOPOLOGY  
What is the effect of gate/channel lengths? 
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PROBLEM 5: NOISE DISTRIBUTION  
Where the noise comes from?
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PROBLEM 6: NOISE SUPPRESSION 
What is the effect of an external excitation?
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PROBLEM 7: IMPROVE SIGNAL-TO-NOISE 
How to dephase the collected signals?
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PROBLEM 8: PLASMA INSTABILITY 
How to reach self-oscillations conditions? 
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