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TP :1 Passive quadrupoles

I. Theoretical complement :
1.1) Definition :

It's an electrical network with two inputs and two outputs, enabling the transfer of energy between two
dipoles.

1.2) Representation :

1.3) Transfer function :
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Voltage gain: Fu= U2/ U Current gain: Eu=12/ 11
Transfer admittance: Yt=12/ Ui Transfer impedance: Z'r=Uz/ I1
Input admittance: Ye=_1/ U; Input impedance: Z'e= U1 /11

| 4) Parameters :

1.  Impedances:
U=zuli+zols.
Uz=zn i+ 22212,

2. Admittances:
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l1=yn Ui +y1z Ua.
lo=ya1 U1 +y2 Us.
3. Hybrides (h):
Ui=hit i +hiz2 Uz,
la=ha1 11 + h Uy
4. Hybrides (9):
Li=guUi+gl2.
Uz=0ga1U1+02l>.
5. Transfert (T):
Ui =TulU2+ T2 Lo

I =Tauls + T lo.
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1.4) Properietes of a passive quadripole:

Il est caracterisé par 3 parametres. Il en résulte un diagramme équivalent T ou IT.
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TP :1 Passive quadrupoles

I. Objectives:

1. 1. Set up the various circuits for measuring the currents and voltages required to determine the
parameters of the Z, Y, h, g and T matrices of the two types of quadrupole: the "T" quadrupole and the
"II'" quadrupole.

2. 2. Calculate these parameters from measured voltages and currents, then compare them with theoretical
values.

l. Equipment used : The following equipment is required for this practical work :

A stabilized power supply.
A DC voltmeter.

Two DC ampermeters.
Connection cables.

[J three 1kQ resistors.
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V) Experimental study

» "T" quadrupole: create the following circuit:
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1- Set ampermeters to 20 mA rating.
2- Connect a DC power supply between terminals A and B.
3- Set supply voltage to 10V and measure:
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V) Calculation of matrices Z, Y, h,gand T:

V.1) Theoretical calculation of matrices parameters:

Kirchhoff's laws are applied to determine the parameters of the various matrices as a function of the
resistors R1, R2, R3. :

» "T" quadrupole:

a) Zparameters :

(give the theoretical expression) (calculate numerical value)
V.
Z, |—1||2 =0 Z11= i = ZiT e
1
Vv
Z,, —|—2||2 = 21T, = ZaT i
1
Y/
Z,= I—l||1 =0 2107 = Z12T i
2
V
z,, —|—2||l =0 0= = Zo=.i.
2
b) Y parameters: (Y=Z71)
|
Y, = —1|V2 =0 Y L = Y= ereeernennns
1
|
Y, = —2[\/2 =0 Y L A Y R
1
|
Y, = —l[\/1 =0 Y 12, = Y12 ieieenenens
2
|
Y,, = —2[\/l =0 Y 2 = Y=
2
c) Parametersh:
V
h, = I—l[\/2 =0 NL1= = h1iZeiiienene
1
|
hy =-2V, =0 har= o = ha=eeieiinen
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V
h12:\7:||1:0 h=........
I
hy, =-2|1,=0 hao=.........
2

e) The parameters T :

V
T112—1||2=0 T11:...1/921
Vv,
|
TZl:V—z“z:O Tou=...12Znxn
\A _
T, :I—[\/2 =0 Tw=...1Yn
2
|
T,, :I—l[\/2 =0 To=...1/ hx
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V.2) Comparison of values found in practice with those found in theory :

- Using the measurements taken, determine the Z, Y, h, g and T matrices of quadrupole type T’.

- Remplir le tableau suivant.

T-shaped quadrupole

Matrices

Theoretical

Practice

Z parameters

Y parameters

h parameters

g parameters

T parameters
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V1) Discussion: discuss the results obtained

V111 Conclusion: draw an appropriate conclusion about this TP.




