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1 Additional data for other antenna structures 

 

Figure S1. Comparison of three different antennas. (a) Radiation efficiencies of (b) a narrow rod, (c) a bowtie, and (d) a wide rod antenna. 

Antenna widths are described in (b)-(d). 

 

2 Contributing factors of the radiation efficiency 

 

Figure S2. Components of the radiation efficiency ηrad(λ0); (a) Radiation resistance of the whole system, (b) Ohmic resistance of the anten-

na, and (c) Ohmic resistance of the Luttinger liquid feed in terms of the antenna width w. 

 

 

 

―― 
  Corresponding author: SeokJae Yoo, Department of Physics, Inha University, Incheon, Republic of Korea, E-mail: seok-

jaeyoo@inha.ac.kr. https://orcid.org/0000-0002-6438-7123. 

Eun Su Jeon and YoonYeong Ko, Department of Physics, Inha University, Incheon, Republic of Korea. https://orcid.org/0000-0001-5135-

9353 (Eun Su Jeon), https://orcid.org/0000-0003-0667-7656 (YoonYeong Ko). 

# These authors contributed equally to this work. 


