
 

 

 

 

 

 

 

 

 

 

 

Content and Scope of 
the course 

General  features and appl icat ions.  F ie lds of  a  

leaky -wave source,  leaky waves in  open 

st ructures.  Character izat ion  of  leaky -wave 

antennas:  determinat ion of  the phase and 

attenuat ion constants,  re lat ion  to  the rad iat ion 

propert ies .  Mechanisms employed to produce 

leakage:  apertures ,  asymmetr ies,  use of  s u i table  

modes.  

Per iodic  Structures .  Scanning behavior,  phased 

arrays o f  leaky -wave l ine sources,  uni t -cel l  

approach.  

Transverse  equiva lent  networks,  aperture  

admittance,  t ransverse -resonance techn ique.   

Radiat ion -pattern  shap ing,  aperture  d istr ibut ion:  

tapering procedures for  leaky -wave antennas.  

Examples o f  pract ica l  antennas:  part ia l ly -open  

metal l i c  wavegu ides,  d ie lect r ic  structures,  

pr inted l ines .  Feed,  losses,  manufacture i ssues.  

Measurement techn iques.   
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The Course aims at giving a 

complete knowledge of the basic 

physical mechanisms involved, 

of the various suitable design 

techniques, and of the possible 

antenna applications of Leaky 

Waves and Periodic Structures. 
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Ge n e ra l  fe at ure s  a nd  a p pl icat ion s.  F ie ld s  o f  a  
lea ky- wave so urc e,  le aky  wave s  i n  o pe n  
st r uct ure s .  Ch a rac te r izat io n o f  l ea ky -wave  
anten na s:  de te rm in at io n  o f  t he  ph as e  a nd  
atte n uat io n con sta nts ,  re lat io n to  th e rad i at ion  
pro pe rt ie s .  M ech an i sm s  em ploye d to  pro d uc e 
lea ka ge:  ap e rt ure s ,  a sym metr i es ,  u s e  o f  su i ta bl e  
mod es.  Tra n sverse  e q uiva l e nt  n etwo rks ,  ap e rt ure  
adm itta nce,  t ra n sverse -re son anc e tech n iq u e.  

Pe r io dic  St ruc t ures .  Sca n ni n g be hav ior,  p ha se d  
ar rays  o f  le aky -wave  l in e  so urc e s,  u ni t -c e l l  
ap proac h.  Com pu tat ion  o f  p e r io dic  G re e n’s  
fu nct ion s.  H ig h er  sy mme tr ie s .  Pe r io di ca l ly  loa de d  
st r uct ure s .  

Rad iat io n- patte rn  sh ap i ng ,  a pe rt u re  d i st r i b ut io n:  
ta pe r i n g  p roce d ure s  fo r  le aky -wave a nten na s.  
Exam pl e s  o f  p rac t i ca l  a nte n na s:  pa rt ia l l y -o pe n  
meta l l ic  wave g ui d es,  d i e l ec tr ic  st ruc t ures ,  
pr i nte d l i ne s .  Fe e d,  lo ss es ,  m an ufac tu re i ss u es .  
Mea s urem e nt  tec hn i q ue s.  

Metamater ia l  an d g ra ph e n e l eak y -wave a nten na s .  
Ante n nas  explo i t i ng  b an d - gap  p rop er t i e s .  

In homo ge n eou s p la ne  waves  i n  d i s s i p at ive  m e di a :  
de e p pe ne t rat io n,  to ta l  t ran smi s s io n.   
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