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Abstract

Typically, the leaky wave antenna is fed byomplexfeeding structure to excite
the higher order mode and ekhibits forward angle scanning characteristicThe
composite right/left handed (CRLH) leaky wave antenexhibits continuous
backward-to-forward angle /scanning ¢haracteristicl ahe broadside radiation
capability. Moreover, it can be fed .by a very siem@nd efficient (small and
broadband) feeding structure. -

Mushroom structure exhibits .unique electromagnptigperties, and it can be
used for one kind of the 2-dimentional metamateridh the thesis, we use the
eigenmode to analysis the dispersion diagram ofntlishroom structure and we
observe the electric field and magnetic field ofcleamode to understand
characteristics of the mushroom structure. We aedte radiation region from the
dispersion diagram, and the mushroom structurebearepresented by an equivalent
circuit model. One of the mode solved by eigenmméehod shows that this structure
is unable to exhibit backward leaky wave; the dtrenodel constructed, however,
predicts that the structure should be able to sufyazkward leaky wave. We verified
this contradiction by measuring the actual struetur

First, we use single microstrime to feed theeomposite right/left handed leaky



wave antenna composed by the mushroom struckoerever,the antenna gain is
lower in the left-handed leaky wave region thath right-handed leaky wave region.
Thus, we use a 2-way power divider fimed the antennalhe bandwidth of the
antenna fed by 2-way divider is from 5.6 GHz to59@GHz,and the angle of radiation
rotates clockwise from -51 to 69 degree. The argayain is over 10 dBi within the
bandwidth. In addition, weacquirethe angle of radiation of the main beam by

far-field measurement, so we can calcutaephase constanis.
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Simulation : 5.1GHz~9.4GHz
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Simulation: Gain=9.27dBi
Mainbeam direction= -45

(a)5:6GHZ(Z-E 5 -+ thetaz i+ )

Simulation: Gain=9.21dBi
Mainbeam direction= -2’7

(b)6.4GHz§z=~ & - theta it )
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Simulation: Gain=9.72dBi
Mainbeam direction=?0

(C)6:8GHzz:% 5 -+ thetaz i+ )

7.9GHz :

-180

Simulation: Gain=12.43dBi
Mainbeam direction= 33

(d)7.9GHz§z* & - thetas )
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Simulation:; Gain=13.16dBi
Mainbeam direction= 66

(e)9:0GHzgz % 5~ thetaiz )

B14-3 Yzt 6 if Hi5 s 57 (515.665_!_—:_{;1@@6& (¢)6.8GHz (d)7.9GHz (€)9.0GHz

-180

Bl4-4 = & hyzT & 8 315 5353 (thetag )
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M easurement : 5.6GHz~9.35GHz
Simulation : 5.15GHz~9.25GHz
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5.6GHz

-90

120

measur ement
— —=—_ gsimulation

150

-180
Measuement: Gain=10.79dBi Simulation: Gain=10.74dBi

Mainbeam direction= -51

(a)5:6GHZ(Zz-E 5 -+ thetaz i+ )

6.0GHz

120

measur ement
— —=—_ simulation

150

-180
Measuement: Gain=10.64dBi Simulation: Gain=11.33dBi

Mainbeam direction= -33

(0)6.0GHzz* & - thetats it )
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6.4GHz
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Measuement: Gain=11.39dBi Simulation: Gain=11.58dBi

Mainbeam direction= -1
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7.0GHz
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7.5GHz
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7.9GHz
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8.5GHz
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9.3GHz
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E Field[¥/n]
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