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٣- אK  

אאW 
  

• Gunn DiodeאאK 
• אאאFSWRE 
• אK 
• אאK 
• K 
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אא 
  
  
  

  
  

א 

 
 

 
  Gunn 

א 

U       
      I  

SWR  
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אאW 
  

١. אא SAא 

. 
٢K אאאאW 

 
F[GHZ]=15[1/a2 +1/s2 ]1/2  , a[cm], s[cm]  

٣K אאאא1V10Vא
א10VK 

 Kאא .٤
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٥. אא0V10V0.5Vא
א . 

  
UD (mv) ID (mA)   جهد التغذيةUG  

    0.0 
    0.5 
    1.0 
    1.5 
    2.0 
    2.5 
    3.0 
    3.5 
    4.0 
    4.5 
    5.0 
    5.5 
    6.0 
    6.5 
    7.0 
    7.5 
    8.0 
    8.5 
    9.0 
    9.5 
    10 
      

  
אאא 
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٦K אאאא
אאUDK 

٧K אאאאאא3K 

 
  

3אWא Gunn  
  

IG UD 

UG 
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٨K אאאא3אUDאאK 
אאאW 

 
 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK



  

 

  

אאאא 

אאאאאא 


א





א




٢
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אאWאא 
W 

  
אאא

אאאאאKאאא
אKאאאאאא

אאK 
  

אאW 
אאאאK 

١ J אאאK 
٢ J אאאK 
  

אאאW 
  
١ J אאאאK 
٢ J אאאאאK 
٣- אאאאא. 
  

אאW 

  
١K אאFGunn OscillatorKE 
٢K אK 
٣K אאK  
٤K אאK 
٥K אאK 
٦K אK 
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٧K אאK 
٨K אאK 

  
  

  
  

1 

  
 

2 
 

 
GUNN  

  

SWR 
SWR 

 
 

GUNN  
 

ب

 
GUNN  

  

SWR 

 أ
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אאW 
אאWאאאאא 

 

 
 

א1 
 

١ J אאאאאאא
אאאאK 

٢ J אאSWRאFDisplayEאdbK 
٣ J אאאאSWRאא

אאW 
 

a = 10 log |Ex|² 
 

٤ J ٣אא١אאK 
٥ J אאאK 
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אאאW 
  

  
  

א2 
  
  

١K אא٢אאאK 
٢K אא١٢٣אאאK 
٣K אאאאאK 
٤K אאאK 
٥. אאאא١אאא١٥

אאאאW  
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Urec (Φ)/ Urec (o)  

  
  

COS2(Φ)    

  
  

Urec (dB)      

 
 

Φ(o)     
  

        
        

        
        
        
        

        

  
 

W 
  

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK  



  

 

  

אאאא 

אאאאאאJJ 

א
א













٣
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אאWאא 
W 

א
אאאאאאEr

אאEinאאΓK 
אאאFTransmitted WaveE

אאאאT 
 

אאW 
אאW 

١K אאאK 
٢K אאK 
٣K אאאאאא

אאK 
٤K אאאאאאK 

 
אאאW 

 
١K אאאאא

אאK 
٢K אאאאא

אK 
٣K אאאא

אK 
 
 
 
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 
אאW 

١K ١אאFGunnKE 
٢K ١אK 
٣K ١אאK 
٤K ١אאK 
٥K ١אאK 
٦K ١אK 
٧K ٣אאK 
٨K אאK 
٩K K 

 

 
 

1Wאא 
 

 )ب(

~8cm

GUNN

SWR SWR
Urec    

~28 cm

 

 )أ(

ZP=16-20cm cm



א ٢٤٧ אא 
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 
 

  :2אא 
 

אאW 
אאאאא

אאאW 
١K א١K 
٢K אאאאאK 
٣K אא٢٨אאא

 
٤K אאאאK 
٥K אאאאאאK 
٦K אא١٦٢٠אK 
٧K אאאאK 
٨K אא٨אאK 

 
     ZP [cm  ] 

     Urec(ZP)/dB 

 
 
 
 
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1 
 

٩K אאא٢٠١٦אא٢א 
 
 

     ZP [cm  ] 

     Urec(ZP)/dB 

 
2 

 
١٠K אאאUrecאK 

 
אW 

אאא
אאאאאT2 

 

T2= Ptr /Pin = Urec / Urec o  
 

١K אאאאNאW 
 

T =(1/N)Σ Urec(Zp) /Urec 
٢K אאSWR٢אאW 

 
S =(Urec,max /Urec,min )1/2 

 
٣K אאSאאW 

Γ =(S-1)/(S+1) 
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٤K אTא 
 

ΓT 
  

 
٥K אאאאאאאW 

 

 
 

Γ S 

Urec 



א ٢٤٧ אא 
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אאאאW 
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אאאאאאאאאאאא 

אאאאאאJJ 


א


א


א




א


א


א




٤



א ٢٤٧ אאא 
א אאא J אאאאאא 

 
  

- ١٨ -  

W 
אאאאאאאא

אאאאאא
אאK 

אאאFFlexibleEאאאא
אK 

אאW 
אאאW 

١K אאאK 
٢K אאאאאאK 
٣K אאאאאאK 

אאאW 
אאאאאאW 

١K אאאאK 
٢K אאאאאאאK 
٣K אאאK 

אאW 
١K אאFGunn OscillatorKE 
٢K אK 
٣K אאK 
٤K אאK 
٥K אאK 
٦K אK 
٧K אאK 
٨K אאBNCK 
٩K אאא 

 



א ٢٤٧ אאא 
א אאא J אאאאאא 
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 
 

א 
אאW 

١K א١ 

 
 

1W 
 

٢K אאא٢אאK 
٣K אאא٥٠אא

١K 

 
GUNN  

  

SWR 



א ٢٤٧ אאא 
א אאא J אאאאאא 
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٤K אאאאאא
אא١א 

٥K אא 
٦K ؟א 

אW 
אאאאאאאאאW 

١K אאאאאא
אאאK 

٢K אאאa[dB/m]אאאK 
 

α [db]=Urec in – Urec out 
a[dB/m]= α/λ 

אאZ λ 
 



  

  

  

FFEE  

אאאאאאJJ 







F



E




٥



א ٢٤٧ אא 
א אאא J FE 
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אאWFE 
W 

אאאאאאאאא
אאאKאאאאא

אאאאא
אVRאאאאW 

∆fD = VR /( λ/2) 
λאאλ= c/f 

אאW 
١K אK 
٢K אאאK 
٣K אאאאאK 

 
Wאאא 
١K אאאאאK 
٢K אאאאK 
٣K אאאאK 

 
אאW 

  
١K אאFGunn OscillatorKE 
٢K א 
٣K Kאא 
٤K אאK 
٥K אאK 
٦K אא 
٧K אא 



א ٢٤٧ אא 
א אאא J FE 

 
  
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٨K  
٩K FE 

 
 

 
 
  

1אWאא 
 

 
 

א 
 

 

GUNN 

Z

 هدف متنقل عاآس 

א 



א ٢٤٧ אא 
א אאא J FE 

 
  
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אאW 
١K אאאא١ 
٢K אא٣אא٣K 
٣K אאאK 
٤K ٢٠אK 
٥K אא٢٠٢٣٢K 
٦K אאאאא١אK 

 
        Urec[mV]          d[mm] 

 200 

 202 

 204 

 206 

 208 

 210 

 212 

 214 

 216 

 218 

 220 

 222 

 224 

 226 

 228 

 230 

 



א ٢٤٧ אא 
א אאא J FE 
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אW 
١K אאאאאא١א 

 

 
 

٢K אאאאאאאאאsin
אW∆fDT=1/אאאא(1 m/s)K 

 
٣K אאK 

 

    20                   21                   22                     23                z/cm

U rec/mV



  

  

  

אאאא 

אאאאאאJJ 


א




א








٦



א ٢٤٧ אא 
א אאא J אא 

 
  
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אאWאא 
W 

אאאאא
WAttenuatorsא

אאאאvariable AttenuatorK 
אAttenuationA[dB]אאאאK 

 

 
 

אאW 
אאאא

אאאK 
 

אאאW 
١K אאאK 
٢K אאאאאK 
٣K אאאאאK 
٤K Attenuator 
٥K א،Thermistor 


 

Pin Pout 

A[dB ] =-10 log (Pout  / Pin) 
           =Pin [dB] – Pout[dB] 



א ٢٤٧ אא 
א אאא J אא 

 
  
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אאW 
  
• Gunn DiodeאאK 
• אאאFSWRE 
• אK 
• אאK 
• K 

 

 
אאW 

 
אא 

 

 

GUNN   

SWR

א 



א ٢٤٧ אא 
א אאא J אא 

 
  
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 
 

א 
١K אא0 dBאאא0.0 
٢K אא١K 
٣K אאא0.0504.5K 
٤K אאאאאאK 
٥K אא١ 

אא א 
 0.0 

 0.5 

 1.0 

 1.5 

 2.0 

 2.5 

 3.0 

 3.5 

 4.0 

 4.5 

 
 



א ٢٤٧ אא 
א אאא J אא 
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אW 
١ J אאא١אאאא

אאאאK 
 

 
 

٢ J אK 
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............................................................................................................  
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............................................................................................................  
............................................................................................................  

............................................................................................................  
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............................................................................................................

א 

א 



  

  

  

אאאא 

אאאאאאJJ 


א




א





٧



א ٢٤٧ אא 
א אאא J אא 

 
 
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אאWאא 
W 

אאאאא
אאאK 

אאא
אK 

 
1Wאא 

 
אאאאאSWR

אאאאאאא
אאאK 

אאW 
אאאאאאאW 

١K אאאאאאאK 
٢K אאאאאK 
٣K אאאאאאK 

אאאW 
١K אאאאאאאK 
٢K אאאאK 
٣K אאאאK 

 
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א אאא J אא 
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אאW 
  
• Gunn DiodeאאK 
• אאאFSWRE 
• coaxial detectorK 
• short circuit-Plate 
• א 
• אאSWR 
• אאK 

 

 
 

א 
 
 
 
 
 

المحوريالمكشاف 



א ٢٤٧ אא 
א אאא J אא 
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אאW 
 

 
2W 

 
١K אא٢ 
٢K אאK 
٣K אא7v8vK 
٤K אאאאK 
٥K אאאK 
٦K אא0dBאאSWRK 
٧K אxoאאאאא

אאK 
٨K אx-xoא٢אאאאאאK 
٩K אאאאא1אK 

١٠K א∆x[mm]אאSWRK 
١١K א١אK 

 
 
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א אאא J אא 
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Cos[2Π/λg(x-xo)] 10x[dB]/20  אאFdBEx-xo [mm]  
   0 

   2 

   4 
   6 

   8 

   10 

   12 

   14 

   16 

   18 
   20 

   22 

   24 

   28 
λg= 2∆x= ∆x[mm]= 

 
1 

אW 
............................................................................................................  
............................................................................................................  

............................................................................................................  
............................................................................................................  

............................................................................................................  
............................................................................................................  

............................................................................................................ 
١٢K אאאאאK 
١٣K אא٦٩א٢K 



א ٢٤٧ אא 
א אאא J אא 
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 
10x[dB]/20  אאFdBEx-xo [mm]  
  0 

  2 

  4 
  6 

  8 

  10 

  12 

  14 

  16 

  18 
  20 

  22 

  24 

  28 
2 

 
١٤K א2UmaxUminא

אאאאWS= (Umax/ Umin )1/2 
١٥K אW 

 
 

............................................................................................................  
............................................................................................................  
............................................................................................................  

............................................................................................................  
............................................................................................................  

............................................................................................................



  

  

  

אאאא 

אאאאאאJJ 








א


א




٨



א ٢٤٧ אא 
א אאא J אא 
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אאWאא 
W 

אאאאאאאmatched
אאאאK 

אאmismatchedאאאא
אKאא

אאאאאאאאא
אאUTאאURאאW 

Γ=UR /UT = ⏐ Γ⏐exp(jφ) 
אא| Γ |אφK 

 
אאW 

אאאW 
١K אאאאאא

אW 
 

⏐ Γ⏐=(S-1)/(S+1)  
 

٢K אאxminאאאא
אW 

 
φ = -180 +720 xmin /λg 

א λgאאאאK 
٣K אא١٢אאאאW 

 
Z=Z0(1+ Γ)/ (1- Γ) 

Z0אאאאK 
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אאאW 
אאאאאא 

١K אאאאאK 
٢K אאאא 
٣K אאאאK 

 
אאW 

• Gunn DiodeאאK 
• אאאFSWRE 
• אPIN Diode 
• coaxial detectorK 
• short circuit-Plate 
• א 
• אאSWR 
• אא 
• א،Thermistor  

 

 
 

א 
 
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אאW 
 

 
1א 

 
١K אאאא١ 
٢K אא٣אא٣K 
٣K אאאK 
٤K אאא١K 
٥K PINאאSWR 
٦K אxmaxxminאאאאאאא

אאאאאFSWR-meterE
אאK 

٧K א١K 
٨K אאאThermistorK 
٩K אאFאאאEא

אK 
١٠K אx1אאK 

א 

GUNN  אא 

SWR

א


 

PIN
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١١K אאאאאFSWR-meterEVmax Vmin

א١ 
 

قياسات لوحة التماس 
φ ⏐ Γ⏐S XL,mm X1,mm Vmin,mVVmax,mV 

       
1 

 
אW 

١K אאאSאאW 
S=(Vmax /Vmin )1/2 

 
٢K אאאאאλgאאW 

 
λg = 4 ( Xmax – Xmin )   

אא٢ 
  
  

  اسات لوحة التماسقي
λg  Xmin [mm ] Xmax[mm ] 
      

 2جدول 
  

٣K אאXLא١ 
 

XL = Xmin – X1 
 

٤K א٣אאאאאW 
⏐ Γ⏐=(S-1)/(S+1)  



א ٢٤٧ אא 
א אאא J אא 
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٥K אφאאW 

φ = -180 +720 xmin /λg 

 
٦K אאא 

 
Γ =⏐ Γ⏐exp(jφ)= ⏐ Γ⏐cos φ + j⏐ Γ⏐sin φ 

 
٧K אא3 

 
אאא 

 φ     ⏐ Γ⏐S     XL,mm X1,mm Vmin,mV Vmax,mV 

       
 
3 

 
אא1א2א3אW 

 
 

............................................................................................................  
............................................................................................................  

............................................................................................................  

............................................................................................................  
............................................................................................................  

............................................................................................................  
............................................................................................................



  

  

  

אא 

אאאאאאJJ 











א







٩



א ٢٤٧ אא 
א אאא J א 

 
 
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אאWא 
W 

אאאאKא
אאאאאא
matchingאא 

אאאאא
אאK 

 
אW 

אאאאא
אאאאW 

١K אאאאאK 
٢K אאK 
٣K אאאאאאK 

 
אאאW 

אאאאאאW 
١K אאאאאאK 
٢K אK 
٣K אאאאאא

אK 



א ٢٤٧ אא 
א אאא J א 
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אאW 
 
• Gunn DiodeאאK 
• אאאFSWRE 
• אPIN Diode 

• coaxial detectorK 
• short circuit-Plate 
• א 
• אאSWR 
• אא 
• א،אא 

 

 
 

א 
 
 



א ٢٤٧ אא 
א אאא J א 

 
 
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אאW 
١K אאאא١ 

 
1א 
 

٢K אא٣אא٣K 
٣K אאאK 
٤K אא١אK 
٥K PINאאSWR 
٦K אXmaxXminאאאאאאא

אאאאFSWR-meterE
אאK 

٧K א١K 
٨K אאאK 
٩K אאFאאאEאאK 

١٠K אX1אאK 
١١K אאאאאFSWR-meterEVmax Vmin

א٢ 

 

א 

GUNN  אא 

SWR

א


PIN



א ٢٤٧ אא 
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 
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אW 
١K אאאSאאW 

S=(Vmax /Vmin )1/2 

 
٢K אאאאאλgאאW 

 
λg = 4 ( Xmax – Xmin )   

אא١ 
  

  قياسات لوحة التماس
λg  Xmin [mm ] Xmax[mm ] 
      

 1جدول 
  
٣K אאXLא١ 

 
XL = Xmin – X1 

 
٤K א٣אאאאאW 
 

⏐ Γ⏐=(S-1)/(S+1)  
 

٥K אφאאW 
 

φ = -180 +720 xmin /λg 

 
٦K אאא 

 
Γ =⏐ Γ⏐exp(jφ)= ⏐ Γ⏐cos φ + j⏐ Γ⏐sin φ 
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 
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٧K אא2 
 

אאא 
 φ     ⏐ Γ⏐S     XL,mm X1,mm Vmin,mV Vmax,mV 

       
 
2 

 
٨K אאאאא|Γ|K 

 
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 
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٩K אאאאאאאFאא
אאKE 

١٠K אאAאאXL/λgאא
אBK 

١١K אאאאאאאFBErxK 
 

 
١٢K אאא 
 

Z=Z0( r + jx ) 
 
١٣K אאW 
 

Z=Z0(1+ Γ)/(1- Γ) 
 

אאאW 
 
 
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אאאאאאאאאא 

אאאאאאJJ 


אא


א


א

א




١٠
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א אאא J אאאאא 

 
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אאWאאאאא 
W 

אאא
אאאאאא

אאאKאאאאאאאא
אFEא

אאאK 
 

אאW 
אאאW 

١K אאאאאאK 
٢K אאmatchingאאאK 
٣K אאאאK 

 
אאאW 

١K אאאאK 
٢K אאK 
٣K אאאאK 
٤K אאאאאK 

 
אאW 

• Gunn DiodeאאK 
• אאאFSWRE 
• אPIN Diode 

• coaxial detectorK 
• short circuit-Plate 
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• אא 
• אאSWR 
• 200 
• א 
• אא 

 
 

 
 

א 
 
 
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אאW 
 

 
1W 

 
١K אאאא١ 
٢K אא٣אא٣K 
٣K אאאאאאK 
٤K א SWRאאSא|Γ|א١K 

 
 

             |Γ| S            אא 
       A 10 
  B 15 

        C  

 
1 

 
 

 C 

B 

A

א 


א 

GUNN   אא 

SWR

א

PIN



א ٢٤٧ אא 
א אאא J אאאאא 

 

- ٤٨ -  

٥K אB Cא١K 
٦K אאא٣٠אאK 
٧K אאאאאאW 

α= 90˚          ،α= 45˚      ،α= 0   
אאאאK 

٨K א٢ 
 

אU1 אא
α= 0o                  α= 45˚                  α= 90˚           

     
        A   

10             
   B 

15            

         C  

 
2 

 
٩K ٨אK 

١٠K אאאאK 
١١K אאAK 
١٢K אאאאFSWREא

אאK 
١٣K א٦٩א٣ 
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אU2 אא 
αopt =
      A 10 
 B 15 

       C  

 
3 

 
١٤K אא٣٠ αopt אאא

٢K 
 

אW 
אא٢א٣אאאmatchingא

אא٤אK 
 

∆U,dBm U2,dBm     U1,dBm   אא
   
        A 10
   B 15 

         C  
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  
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