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actively control the mirror spacing or alignment based on the interference signal. This 

ensures 

 Enhancing the sensitivity of Fabry-Perot interferometers using mode matching 

techniques 

of the incident beam with the resonant modes, mode matching techniques 

maximize interference 

measured parameter. These techniques find applications in 

various fields such as spectroscopy, 

required [5]. 

 "In summary, mode matching techniques play a crucial role in enhancing the 

sensitivity 

resonant modes, maximizing interference effects and improving sensitivity. By 

carefully 

employing active stabilization methods, the sensitivity of Fabry-Perot interferometers can 

be 
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Perot interferometer by minimizing mode mismatches between the input and output arms. 

These 

interference signals and improved sensitivity. Here are some commonly used mode 

matching 

1. Tapered Fibres: 

arms of the interferometer. By gradually reducing the diameter of the fibre, the mode can be 

mode mismatches and improve the coupling efficiency, thereby enhancing sensitivity [5]. 

   The use of lens systems allows for precise control of the beam size and divergence, enabling 

the beam can be focused and collimated to match the desired mode shape and size. 

Lens systems 

3. Mode Converters: 

matching in the Fabry-Perot interferometer. Different types of mode converters, such as 

mode shape or polarization state. These converters help achieve better 
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In summary, this study demonstrates that the sensitivity of Fabry–Perot 
interferometers can be significantly improved using mode matching techniques. However, the 
conclusions drawn here leave much to be desired in terms of the practical relevance of these 
results. It is important to emphasize that despite the significant improvements achieved, 
challenges such as maintaining optimal alignment over long periods of time and the effects of 
external disturbances still need to be considered [14].  

In addition, limitations were encountered in this study, including the varying degrees of 
success of different mode adaptation strategies and the need for further optimization of the 
experimental setup. Future research directions should focus not only on refining existing 
techniques, but also on exploring new approaches to mode matching, integration with 
advanced optical techniques, and the development of robust systems for use in different 
environments. [13]. 
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بشًث ين خلال حمنْبث انًطببمت انًخمذيت نهٌضغ ًالأعبنْب -حؼضّض حغبعْت يمبّْظ فببشُ

 انخكْفْت
 

 سوران ذوالنون ياسيه 

  اقأسبْم، انؼش 44001بْم انخمنْت، كهْت أسبْم نهخكنٌنٌخْب، خبيؼت أسلغى ىنذعت حكنٌنٌخْب الأحًخت انصنبػْت، 

 معلومات البحث:  الخلاصة:
بشًث خيبصًا بصشًّب حٌّْبً ّغُخخذو فِ حطبْمبث -ّؼُخبش يمْبط فببشُ      

يخنٌػت، بًب فِ رنك انطْفْت، ًالاعخشؼبس، ًانمْبط. ػهَ انشغى ين اعخخذايو 

بشًث بغبب ػذو -يب حؼبنِ حغبعْت يمْبط فببشُػهَ نطبق ًاعغ، غبنبًب 

حطببك انٌضغ بْن رساػِ الإدخبل ًالإخشاج، يًب ّؤدُ إنَ انخفبض دلت 

بشًث ين -انمْبط. حمذو ىزه انذساعت نيدًب شبيلًا نخؼضّض حغبعْت يمْبط فببشُ

خلال اػخًبد حمنْبث يخمذيت نًطببمت انٌضغ. نمذ لًنب بخحغْن انًؼهًبث 

شئْغْت، يثم انؼكبعْت انًشآة، ًانفصم، ًانبشاػت، نخحغْن يحبراة انخصًًْْت ان

شؼبع انضٌء انٌاسد يغ الأًضبع انشنبنت نهديبص. حضًنج انطشق انخدشّبْت 

ديح الأنْبف انًخشًطْت، ًأنظًت انؼذعبث، ًيحٌلاث انٌضغ نخحمْك ألصَ 

و حطببك حذاخم نهٌضغ. ين خلال انًؼبّشة انذلْمت ًانًحبراة، لًنب بخمهْم ػذ

الأًضبع، يًب أدٍ إنَ ححغْنبث كبْشة فِ انحغبعْت. أظيشث اننخبئح 

انخدشّبْت صّبدة يهحٌظت فِ نغبت الإشبسة إنَ انضٌضبء، ًححغْن دلت 

انمْبط، ًصّبدة يخبنت انًمْبط. حبُشص ىزه اننخبئح انذًس انحبعى نخمنْبث يطببمت 

ىزه انبحث فِ حمذّى سؤٍ  انٌضغ فِ حؼضّض أداء انًمبّْظ انبصشّت. لا حغُبىى

لًْت نهخطبْمبث انخِ حخطهب لْبعبث بصشّت دلْمت فحغب، بم حًيذ أّضًب 

انطشّك نخحمْك حمذو فِ يدبلاث يثم انخصٌّش انطبِ ًالاعخشؼبس انبْئِ. فِ 

اننيبّت، حبُشص انذساعت الإيكبنْت نخطٌّش أخيضة بصشّت أكثش دلت ًيٌثٌلْت ين 
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