H-PLANE TEE (SHUNT TEE)

LLTTITITION S

* H-plane tee junction is formed by cutting a rectangular slot along the
width of a main waveguide and attaching another waveguide the side
arm called the H-arm.

* The port 1 and port 2 of the main waveguide are called collinear ports
and port3 is the H-arm (or) Side arm.

* An H - plane tee is a waveguide tee in which the axis of its side arm is
"shunting'” the E - field (or) parallel to the H- field of the main guide.

e Sum Arm:

* In a H-plane tee if two input waves are fed into portl and port 2 of the
collinear arm, the output wave at port 3 will be in phase and additive.
Hence,the third port is called the sum arm.
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H-PLANE TEE (SHUNT TEE)

LLTTITITIONS

Port 2

Port 1

* For H-plane tee, [S] is a 3 x3 matrix since there are 3 ports.

ETEE T Si3
[S] = HSZI S,, Sy, —> (1)
[S31 Si3; Sy,
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SCATTERING MATRIX FOR H-PLANE TEE

LLTTITITIONS

nen the wave will split equally
|in the same magnitude.

|3 and S23 must be equal.

 If the inputis fed into the port 3, t
into portI and port 2 in phase anc

* Here, the scattering coefficients S]]

S13 =523

S;3 = Sy; .. (2)
From the symmetric property, S;j = Sjj

SlZ = 821

S>3 = S32 = S;3 -

S13 = Sa3i ... 3)
Since port 3 is perfectly matched to the junction.

. (4)

S;; = O
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SCATTERING MATRIX FOR H-PLANE TEE

] L ] sk — —
Sii S, S, S11 Si, St 1 0 O
Si2 Sy Si3 S, S5, Shl=(0 1 o0
b £
Si3 S35 0 Si3 S 0| 0 0 1]
s " * *
Rtz SuSi + 8,8, +8,;8;; = 1
2 P 2
ISul” + 1S +|s, P = 1 ... (6)
Similarly,
i 2 2 2
R2Ca: |Sl2 | + 'Szz l + |S|3 | = 1 - (7)
. 2 = 8
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SCATTERING MATRIX FOR H-PLANE TEE

LLTTITITIONS

Using zero property of [S] matrix, we get
R3Cy: S;5-S;; +S,58,, = 0 .- (9)

From equation (8),

2

28317 = 1

1

2 _— =

| Sy3 5

1 _
S 13 - s e e (1 0)
2
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SCATTERING MATRIX FOR H-PLANE TEE

Comparing equations (6) and (7), we get

S, [° + S0 > +lsal = IS, [ +[Suf + |8,
EX © = I8z :
Su_= Sz . (11)
From equation (9),
313(ST|+S:2) = 0, since S; =0,
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SCATTERING MATRIX FOR H-PLANE TEE

LLTTITITIONS

S;, + S,, 0

- *

S = —Sp, .- (12)

Using above value in equation (6), we get

2 > 1
ENEIEN ts = 1
> _ 1
2|8, |” =3
_ 1
Sl] - 2 bl (13)
From equations (11), (12) and (13),
1
Si2 = —5
_ 1
S, = 5 --- (14)
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SCATTERING MATRIX FOR H-PLANE TEE

LLTTITITIONS

* This equation represents the scattering matrix for H-plane tee.

12 —12 1/J2]
[s]=|-1/2 12 1/J2
1/V2 1/V2 0

We know that [b] = [s][a]
L -1 1 17
b 2 2 2 ay
1 1 1
bl =172 3 5#| ||
| bg a1 1 | Las_
W2 2 !
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ASSESSMENT

LLTTITITION S

1. Why E plane Tee junction is called as Series Tee?
Answer:

As the axis of the side arm is parallel to the electric field, this
junction is called E-Plane Tee junction. This is also called as Voltage

or Series junction. The ports 1 and 2 are 180° out of phase with
each other.

2. The diagonal elements of the s matrix of a resistive T junction are:
Answer: zero

3. Why third portis sum arm in H plane Tee?

Answer: The output wave at port 3 will be in phase and additive.
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THANK YOU




