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ʝʳƄʸƃا 

مَ  ،ʚƍ Ɠžا اʛʷʺƅوع  Ì�ʙƁُ  ȑʨƊŕʻƅا ƓائʨƎƅا řȄʨƊŕƊ تŕʺॽʶŠ ʧƈ řƊʨȞʺƅاƅřʹſƅن اʙŸʺ  Ŷƈ

řॽئʨʹƅا ŕƎʸئŕʸŦ ىƆŷ ʜʽ ʛؗʱƅق  ،اŕʢʻƅا ƓžƓئʨʹƅا، ʘʽţ ʜʽʺʱات يʜʽʺǼ ȑʨƊŕʻƅا ƓائʨƎƅا  řŰŕŦ

ŬƛمƜʱ  ل�ŕŷ ʜ Ìؗʛƈ ȆʲȞƈ ءʨŲ řƂʢʻʺǼ ŶƁʨʺƅا řʻʽŸƈ دةʙʴƈ řॽŠʨƈ الʨʡا  ،وأʚƎƅ ʧȞʺǽ ʛʸʻŸƅا

ʨʹƅʜء اʛʽżŰʺƅ اʦʳʴƅ ذو ا ʛؗ ʙʵʱŬف اʙƍ ȘʽƂʴśʛʱƈʨƊŕƊ سŕॽʁƈ ىƆŷ ءʨʹƅام ا. 

 ŢॽŲʨś ʦś  ȑʨƊŕʻƅا ƓائʨƎƅا řſॽʣوŗ ىƆŷ ءʨʹƅا ȋʨƂŬ ʧŷ şśŕƊ ȑʨƁ ƓƆʴƈ ʧʽƊدد رʛʱ

 ȑʨƊŕʻƅا ƓائʨƎƅه  ،اʚƍ Ɠž ʛʷʺƅوعا،  ɦُŬا �ʙʵŷʨƊ امŕ ȑʨƊŕʻƅا ƓائʨƎƅا ʧƈ ن  ȑʨƊŕƊ Ɠائʨƍ ولƛاا ȑدŕţ

ʷƅا ƓƊاʨʢŬا ʛŦƛوا ȈȞʷƅا Ȉʽʢʱʶƈ ʖʢƂƅاʧʽŷʨʻƅا Ɯؔƅ řॽƅŕʱƅد اŕŸǼƛŕǼ ȈȞ: 

 ʖʢƂƅا ȑدŕţأ ȑʨƊŕʻƅا ƓائʨƎƅا ʥʺŬ(h= 15nm)  

ʖʢƂƅا ȑدŕţأ ȑʨƊŕʻƅا ƓائʨƎƅل اʨʡ 

 (l=50nm, 60nm, 70nm, 80nm, 90nm, 100nm, 110 nm) 

 ʖʢƂƅا ȑدŕţأ ȑʨƊŕʻƅا ƓائʨƎƅض اʛŷ(2a=10nm)  

 Ǽ řŰŕʵƅت اŕŬراʙƅا ʖƆŻا Ɠž ŕƎʽƆŷ رفŕŸʱʺƅا ʙŸǼƛا Ɠƍة وŕƄŕʴʺ.řȄʨƊŕʻƅت اŕॽائʨƎƅا  ŕًʹǽا

 اŕʺǼ řŰŕʵƅدة اřʹſƅ واʛʽżʱʺƅة ʛʽżś Ŷƈ اʛʱƅدد.ŕƊŕॽŗت ʗŗŕŝ اʜŸƅل اŕȃʛƎؔƅئʙʵʱŬʗ  Ɠاƈاُ 

  ʗŬدُر�  ƓائʨƎƅت اŕſŰاʨƈƓئʨʹƅا ƈ دداتʛś ʙʻŷ ʟئŕʸʵƅا ʦƎſƅ řſƆʱʵřॽئʨʹƅا ʨƊŕʻƆƅ 

řƁʙŗ،  ىƆŷ وةƜŷ،ʥƅذ  ʗŬدُر�ƊŕʻƆƅ ȑددʛʱƅا ʅॽʢƆƅ ءةŕſؗ ʛʲƄام ا��ʙʵʱŬƛدد واʛʱƅا řǼŕʳʱŬاʨ،  ʙƁو

ʗ�ƆƆţُ  ȑʨƊŕʻƅا ƓائʨƎƅة اŕƄŕʴƈ لƜŦ ʧƈ řſƆʱʵʺƅت اŕƊŕॽʰƅا. 

  ʧŷ şśŕʻƅا ʖȄʛƂƅل اŕʳʺƅء اʨŲ ʜȄʜŸś أن şئŕʱʻƅت اʛƎʣأ ȑʨƊŕʻƅا ƓائʨƎƅا ॼśʛي ŕʡًŕॼśار Ȍ

řƈʙʵʱʶʺƅاد اʨʺƅا ȈȞʷǼ ŕƂًॽŝو ŕƎŷʨƊو  ،و řॼʶʻƅŕǼƅ ƓائʨƎƆ ȑʨƊŕʻƅن اŐž  ŕƎƆؗ ƌʺʳţو ƌƅʨʡو ƌƆȞش

ƌأدائ ʧŷ řƅوʕʶƈ Ɠئʨʹƅا، ʘʽţ  ƓŠʨʺƅل اʨʢƅداد اʜيƓʻʽƊʛƅا ʨƊŕʻƆƅ ƓائʨƎƅل اʨʡ دةŕȄز Ŷƈ،  ŕʺƈ



 اŕ  ًŕʹǽدة ʨʡ Ɠžل اʨƎƅائʕśƓدȑ اƓž. Ȅʜƅ اʨƊŕʻƅ يŕʺƆؗ ʟƁŕʻʱ زاد ʨʡل اʨƎƅائƓ اƓʻŸǽʧʽƊʛƅ أن ʛśدد 

وŶƈ زŕȄدة ʨʡل اʨƎƅائƓ اʜś ȑʨƊŕʻƅداد  اŕƎʸʱʺ،ȑʨƊŕʻƅ اʨƎƅائƅ Ɠى اŕſʵƊض řʺॽʀ Ɠž اƙشŕرة اǽ Ɠʱƅإ

řʶȞŸʻʺƅرة اŕشƙا. 

 ʦś  ًŕʹǽرة  اŕŝƙر اʙʸƈ اتʛʽŝōś ʟʴžřʴȄʛʷƅوا، řʤţƜƈ Ŷƈ  řॽʺƍل اʨʢƅا řƂǼŕʢƈ

 ȑʨƊŕʻƅا ƓائʨƎƅا Ŷƈ رةŕŝƙر اʙʸƈ بŕʢƂʱŬوا ƓŠʨʺƅاد  اʨƈ امʙʵʱŬƛřʴȄʛʷƅا řॼŬŕʻʺƅا،  ŕًʹǽا ʧʽʰś

ʚƍه اŕȄʜƅدة Ɠž اʨʢƅل اƓŠʨʺƅ وأن  ،اʨŠʨŗ řʴȄʛʷƅدʨʡل اřŠʨʺƅ اʝſƊ ʧƈ řƊŕƊʛƅ ا��ʨʡال ʛʽżśت  أن

 ʟئŕʸʵƅا ʛʽʽż ƅɦ řʳॽʱƊ Ɠƍřॽئʨʹƅا řƈʙʵʱʶʺƅاد اʨʺƆƅ،  هʚƍ Ɠž ŕƎʽƆŷ لʨʸʴƅا ʦś Ɠʱƅا şئŕʱʻƅا

ʦॽʺʸś ʧʽʶʴʱƅ ȑʛʤʻƅ اƓž ʨƊŕʻƅ اʙŸƅيʧƈ ʙ اŕƂॽʰʢʱƅت Ȉʲƈ اʙƅراʙʽſƈ řŬة ʛʽžʨʱƅ řǽŕżƆƅ ا��ŕŬس ا

řॽʰʢƅت اŕƂॽʰʢʱƅوا řॽʶʺʷƅا ŕǽƜʵƅا. 
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Abstract 

           In this project, the nano-antenna composed of silver metal nanoparticles 

was presented focusing on their optical properties, in the optical range, 

Whereas the nano-antenna has special features for transmitting highly focused 

intense light with a specific area and wavelengths, this small size element with 

focused light can successfully overcome the diffraction limit, thus achieving the goal 

of using light at the nanometer scale. 

The function of the nano-antenna has been demonstrated with a strong local 

resonant frequency caused by light falling on the nano-antenna, 

In this project, two types of nano-antenna were used, the first is a rectangular 

unipolar nano-antenna and the other is cylindrical with the following dimensions for 

both types: 

The thickness of the unipolar nano-antenna (h=15nm) 

Unipolar nano antenna length 

 (l=50nm, 60nm, 70nm, 80nm, 90nm, 100nm, 110 nm) 

Width of the unipolar nano-antenna (2a=10nm) 
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It is the farthest known in most studies of simulating nano-antennas. 

 The data of the dielectric constant for silver material, which varies with frequency 

change, was also used. 

 The characteristics of the optical antenna at different frequencies were studied to 

understand precisely the optical properties of the nano, moreover, the frequency 

response and the most efficient use of the nano-frequency spectrum were studied, 

and the various data were analyzed by simulating the nano-antenna. 

The results showed that the enhancement of the near field light generated by the 

nano-antenna is closely related to the shape and type of the materials used. 

As for the nano-antenna, its shape, length and size are all responsible for its optical 

performance. 

The resonant wavelength of the nano increases with the length of the antenna, 

which means that the resonant frequency in the nano decreases as the length of 

the antenna increases. 

The increase in the length of the antenna also leads to a decrease in the value of 

the signal absorbed by the nano-antenna, and with the increase in the length of 

the nano-antenna, the reflected signal increases. 
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The effects of the excitation source and the chip were also examined, noting the 

importance of matching the wavelength and polarization of the excitation source 

with the nano-antenna to use the appropriate chip materials, 

It was also found that the resonant wavelength of the same lengths changed in the 

presence of the chip, and that this increase in wavelength is a result of changing 

the optical properties of the materials used, 

The results obtained in this study are very useful for providing the theoretical basis 

for nano design improvement in many applications such as solar cells and medical 

applications. 

 

 

 

 

 

 

 


