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TOPIC 2 - TRANSVERSE ELECTRIC AND TRANSVERSE MAGNETIC WAVES
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TM mode
Magnetic flux lines appear as continuous loops

Electric
field

TE mode

Electric flux lines appear with beginning and end poinits
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EM WAVES - CLASSIFICATION

SIS

* EM waves are classified based on the type of field present

in the direction of wave propagation

TWO TYPES

1. TE WAVES

2. TM WAVES
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TE WAVES

T E WAVES C E. ::o)

Tf €= = o . but Hato [y & Ex=o]

= Ef. = d S i SH >
A'L O
l"'}x_ = i ’9_- 9__.Hz'
2. E e -

) 1 -~ 2
2 E BN = 2 —£ D
- =7 3 BT + 7 = o pmEE,
2 S5 ?\% S ==
N\
o
2_ RO %
. o — -
Se*
11/9/2023 TRANSVERSE ELECTRIC AND TRANSVERSE MAGNETIC WAVES/19EC502-TRANSMISSION LINES AND ANTENNAS/MUBARAALI L

4/15



TE WAVES - ANALYSIS
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EM WAVE PROPAGATION BETWEEN PARALLEL
PLANES - ANALYSIS
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EM WAVE PROPAGATION BETWEEN PARALLEL
PLANES - ANALYSIS
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TE WAVES - ANALYSIS
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TE WAVES - ANALYSIS
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TE WAVES - ANALYSIS
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TE WAVES - ANALYSIS

TE mo  wave (oxD mode.

ITnr 27“——( @)@*@

—> gackh value of m Zpecifpee a pesticedes CONCLUSION
d”w CO,,\MMA-,H@'\ lox) meode . _

—> Yha avsoctabed wave k khowwn .

TE.MO wWare. Cox) 'Emo Mo ol e .

11/9/2023 TRANSVERSE ELECTRIC AND TRANSVERSE MAGNETIC WAVES/19EC502-TRANSMISSION LINES AND ANTENNAS/MUBARAALI L 11/15



SIS
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TM WAVES - ANALYSIS <Y a__.

» For TM waves Hz=0
» Therefore Hx &Ey = 0 in the basic field equations
» Ez, Ex & Hy will have value

Hy =(C3sinhx+C4coshx)
» The boundary condition can not be applied directly to Hy to
evaluate C3 & C4
> Because Htan is not equal to zero at the perfect conductor
surface
» Therefore Ez is obtained in terms of Hy and then the boundary
condition is applied to Ez
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TM WAVES - ANALYSIS E
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» Boundary conditions are
Ez=0 at x=0 and x=a
Ez=0 aty=0 and y=b

» After applying the B.C as for TE waves, we get
C3=0& h=mm/a
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TM WAVES - FIELDS
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