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⇒ In nano environment, an antenna is more efficient 
⇒ The field in the vicinity of the dipole antenna is enhanced 

Effective area is increased

Sensing area is small
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⇒ Higher gain obtained from bowtie antenna - photocurrent 
is increased by ~14 times
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Analysis: Quantum conductivity and near-field radiation from the antenna
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Quantum 
method

Incident infrared 
wave – Ei(z)

Current generated 
along the antenna – I(z) Scattered wave – Es

By applying Schrödinger’s equation,
quantum conductivity is considered in 
nano environment
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Bowtie 
antenna 

L=0; maximum electric field: ~1*10-4

maximum electric field: ~1.6*10-3

Dipole antenna ( )
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⇒ The bowtie antenna generates higher enhancement factor

Two dipole array

Multiple dipole array

3D coil
•Larger bandwidth 
than bow-tie

•Higher gain than 
bow-tie
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⇒ Estimated gain from theoretical 
calculations ~160

⇒ Estimated gain from 
theoretical calculations ~64

⇒ Estimated gain from 
theoretical calculations ~32
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