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GENERALITIES


The antennas have reciprocity in their impedances, so much is of transmission as of reception; their magnitudes are the same ones and we will call them


Zrad  =  Zrec

In the propagation of the electromagnetic wave in the vacuum or atmosphere, she finds a ambient practically pure resistive and consequently the antennas that absorb an apparent power will make effective only their active part


Srad  =  Prad + j 0


Srec  =  Prec + j 0


The diagram of energy flow of the figure following sample how the useful band goes being transferred along the transception. We observe that, as it gets used, the transmissions of power are called as efficiency h, gain G or attenuation to according to the situation. Clearing will be that there will be a commitment in all this with respect to the noise, that is to say to the white noise (constant density of spectral power), because as it improves the total gain, we fight against this factor that increases also, being the efficiency of the transception dedicated to the technological ability with which both variables don't increase in the same proportion.





We can interpret the system between antennas like a symmetrical network (Z12 = Z21), where


Zrad  =  Z11 - Z21   
(transmission antenna)


Zrec  =  Z22 - Z21   
(reception antenna)

Z21    0   

(mutual impedance)




An useful way to specify the utility of an antenna is by means of its effectiveness; that is to say that in antennas of a single dimension it is spoken of effective longitude (it is always proportional to the long physique of the antenna), and for those of two of effective area (it is always proportional to the physical area of the antenna). This is given such that their product for the electric field or power that it receives (or it transmits) it determines their reception in vacuum (or transmission in vacuum). This way we have


Lef  =  kL LFÍSICA

Aef  =  kA AFÍSICA

Vef  =  Lef ERECIBIDO  =  Lef ETRANSMITIDO

Vef  =  Aef PRECIBIDA  =  Aef PTRANSMITIDA
being


PRECIBIDA  =  ERECIBIDO2 / 377[]


PTRANSMITIDA  =  ETRANSMITIDO2 / 377[]

RADIATION

Generalities


When a current of sine wave (harmonic of an entire band bases useful) it circulates for a conductor an electric interference of field it settles down in the atmosphere that generates in turn other magnetic and so successively, instantly one another, and they make it in space quadrature; and above this phenomenon spreads to the propagation. Nobody has been able to explain their reason.


Physical, mathematical, etc., they have offered their lives to the study but without being able to understand their foundation —if it is that it has it. They have progressed, that is certain, but always with "arrangements" like they are it the potential, the optic bubbles, the origin of the universe, etc. Truly, seemed not to have this phenomenon a physical formation, but rather of being metaphysical and therefore to belong to the nomenon.


Returning to him ours, it calls himself isotropic radiator to that antenna that radiates (or it receives) omni-directionally; that is to say that their directivity lobe is a sphere. The way to measure this lobe in a real application consists on moving from the transmission antenna to constant radio and with a meter of electric field to obtain the effective intensity that one receives; this will give an angular diagram that represents the significance of the space selectivity.

Small conductor


For a small conductor in the free space and of differential magnitude (small with respect to the wave longitude) it is completed that the electric field in a point distant Q to the longitude of the wave is


EQ  =  Zo HQ  ~  [ ( Ip Zo L sen  ) / 2r] e j (t - r)  =  EQp e j (t - r)
where


i  =  Ip sen t


P  =  E X  H [W/m2]


L longitude of the conductor



DIPOLE ANTENNA

Short dipole


The power radiated instantaneous total of a short dipole is the integration of all the differential points of small conductors that it form and they affect to the infinite points Q in its around


prad  =  sP(Q)s  =  EQp2/Z0 e j (t - r)x y z  =


        =  EQp2/Z0 e j (t - r)] r2 cos (/2 - ) (/2 - ) y z  =


        =  2 [ (Z0Ip2 L2 / 42) e j (t - r)-/2/2-/2/2sen2 cos (/2-) (/2-)  =


        =  (Z0Ip2 L2 / 32) e j (t - r)  =  Pradp e j (t - r)



and consequently


Prad  =  02Pradmed e j (t - r)  (t-r)    02(Pradp/2) sen (t-r)  (t-r)  =


        =  Z0Ip2 L2 / 32

Rrad  =  Prad / (Ip/2)2  =  (2Z0 / 3) (L / )2  ~  790 (L / )2
Dipole of half wave


Observing the representative drawing sees that for a point generic and differential P of the conductor has


  ~  P

rP  ~  r - x cos 
and as the distribution of the effective current for the same one is


I  ~  (Ip / 2) cos x

it is then that the electric field received in a point distant Q is practically the same one that in the case previous of a small conductor


EQ  =  -/4/4{[Z0Ip(/2) cos x sen P ] / 2r} e j (t - rP) x   

         (Z0Ipsen P / 4r) -/4/4[ cos x cos (t - r + cos)] x  =


      =   { Z0Ipcos [(/2)cos ] / 2rsen }  cos (t - r)  ~ 

      ~    [ Z0Ipsen / 2r] e j (t - r) =  EQp  e j (t - r)




To find the total radiated instantaneous power for the antenna it will be enough to integrate spherically the one received in those points Q


prad  =  sP(Q)s  =  EQp2/Z0 e j (t - r)x y z  =


        =  EQp2/Z0 e j (t - r)rP2 cos (/2 - P)(/2 - P)  x  =


        = (2Z0Ip/4r22)-/2/2{-/2/2[(2/)-/4/4(r -xcos)2x]sen2cos(-/2)(/2-)}

        ~    ( Z0Ip2 / 3) e j (t - r)  =  Pradp e j (t - r)
and to obtain finally


Prad  =  02Pradmed e j (t - r)  (t-r)    02(Pradp/2) sen (t-r)  (t-r)  =


        =  Z0Ip2 / 3

Rrad  =  Prad / (Ip/2)2  =  (2Z0/ 3)  ~  80    de la práctica    75 []


If the conductor that we use of antenna has a diameter Ø and our wave longitude corresponds to a frequency « f0» of syntony in which the line is adapted (that is to say that it possesses Z0 = R0 = Zrad = Rrad, ours ROE = 1), when we move from this frequency to another generic one «f» it ROE it will worsen according to the following graph, where


  =  (f - f0) / f0



he following equation can be used to determine the effectiveness of this antenna if we treat her as of effective area


Aef  ~  0,13 2
Dipoles of half wave folded


We can use the abacus of it ROE it previous in the following implementation if we consider the correction


Ø  =  (2sd)1/2



also
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When putting «n» antennas dipoles of half wave in parallel of same section S like sample the figure, the radiation resistance or reception increases


Rrad  =  Prad / (Ip/n2)2  =  n2 75 []




Dipole of half wave with earth plane


Usually well-known as Yagui, it is an antenna type vertical mast of /4 that it takes advantage of their reflection in a plane of artificial earth created in their supply point. This plane is common that it is not horizontal.
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also
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Dipole of half wave with elements parasites


When connecting for before and from behind of the dipole bars in parallel, without electric connection, three effects of importance are observed


— decrease of the Rrad (or Rrec)


— the directivity of the lobe increases


— the spectral selectivity increases diminishing the band width (bigger Qef)





These selectivity principles and variation of the component activates they can be explained if we outline equations to the antenna considering it a symmetrical and passive network (Z12 = Z21)


v  =  i Z11 + ip Z21  =  i (Z11 - Z21) + (i + ip) Z21

0  =  i Z21 + ip Z22  =  (i + ip) Z21 + ip (Z22 - Z21)




where


Z11  =  Zrad  =  Zrec  
(without elements parasites)


ip  


(circulating current for all the elements parasites)
Dipole of half wave of wide band


This antenna you can use for wide spectra like they are it the channels of TV or the reception of MF. Their characteristic is


Rrad  =  Rrec  ~  300 []




Dipole of half wave of short band


This disposition presents the advantage of the selectivity of the directivity lobe, overcoming with it the rebounds and the interferences. It can be used for channels of TV or in MF. Their resistance is


Rrad  =  Rrec  ~  50 []




SQUARE ANTENNA

Antenna with ferrite


In the following figure it is shown that the received electric field when nucleus of air is used it determines, due to the long longitude of the wave that the opposed driver receives an induction same and opposed that it cancels it. It won't pass the same thing in the enclosed case in that it has put on a mpermeabiliity material to the step of the electromagnetic wave as it is the ferrite, since the induction now will be in a single conductor.





The effective induction will increase rolling several spires N. It is observed here that it will be bigger the induction the more parallel it is the conductor to the wave front. The effective voltage induced for these cases when it meets with a front of wave of frequency «f» and effective electric field «E» being the coil onelayer, it can approach to


V1  ~  6,86 10-12 ef E N D2 f [ 1 - 0,17 (L1/L2) ]





It is obtained with this antenna big output voltages if we syntonize it in series like it is shown, but so that the exit circuit doesn't load to the syntony it should attenuate with the relationship of spires (N >> N1)


c  =  1 / [ Lef C (N - N1)2/N2 ]1/2  ~  1 / [ Lef C ]1/2

Qef  =  [ cLef(N - N1)2/N2 ] / Ref  ~  cLef / Ref  =  1 / cCRef

Vsalp  =  Ip [ cLef(N - N1)2/N2 ] N1 / (N - N1)  ~  VpQefN1 / N


Bef  =  c / Qef



PARABOLIC ANTENNA


Subsequently we show their diagram or radiation lobe, that it is commonly expressed as directivity gain GD

GD  =  P / PISOTRÓPICA  =  P / Pmed  


GDmax  ~  (4/2) A




and it differs of the gain of power GP that has for the efficiency  (here a it is the physical area of the diameter antenna D)


GP  =   GD  


  =  Aef / A

of where


GPmax  =   GDmax  ~  (4/2) Aef
 
It is also spoken FM of the factor of merit of the antenna like the relationship among their gain of power GP and their equivalent temperature of noise Teq

FM  [dB/ºK]  =  GP / Teq

For an optic connection, without noise and liberate in the area of Fresnel, the received power Pr is


LP  =  4 R2 /    

(propagation loss in the free space)

Peirp  =  Gpt Pt 


(equivalent power radiated of way isotropic)

Pr  =  Peirp LP Aefr =  Gpt Pt GPrmax / (4 R)2
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