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Graphene p-n junctions

Klein Tunneling 

T=1p n

Negative refractive index

p n p n

Snake States

B

Quantum transport of Dirac fermions

Dirac cone
Gapless
Pseudo spin



Graphene p-n junctions in high B
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Transfer of atomic layers
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Graphene on SiO2
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Graphene on SiO2 v.s. graphene on h-BN
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n-n’-n / n-p-n quantum Hall junctions
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n-n’-n / n-p-n quantum Hall junctions
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for fully-mixed QH edge channels
B. Ozyilmaz et al., PRL 99, 166804 (2007).

for adiabatic QH edge channels
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n-p-n quantum Hall junctions

2

1
'

hR
e 

nn’n

2

1
'

hR
e 

n n’ n
v v’ v

for full mixing2

2 1
'

hR
v ve

   
 

n p n

v v’ v for adiabatic2

2 1
'

hR
v ve

   
 

Novel oscillation 
observed !npn

T = 1.6 K



n-p-n quantum Hall junctions

T = 1.6 K
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Carrier density profile at n-p junctions
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Carrier density profile at n-p junctions
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Carrier density profile at n-p junctions
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 = 0 incompressible strip
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Local carrier density profile by FEM analysis
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Finite element method
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Carrier density profile at n-p junctions

  0, ,BW x B n p N 
(N = 1, 2, …, 10, …) 

v
= 6 v

= 
-6v

= 0 v
= 

-2
v

= 2

x



Resistance oscillations
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Resistance oscillations
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Novel oscillations in quantum Hall pn junctions

Quantum Hall pnp junctions 
Magnetic flux quantization in  = 0 incompressible strip formed 
between co-propagating quantum Hall edge channels
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