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Motivasyon ve Deneysel Örnekler
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Harmonik olarak tutturulmuş gram-skalasında ayna
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Antistokes Stokes Higher orderHigher order

Stokes, Antistokes Processes

Soğutma İşlemi

Physics Today, July 2012
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Red detuned driving Blue detuned driving
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Nature 472, 69 (2011)

Electromagnetically induced transparency and
slow light with optomechanics
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Makroskopik kuantum fenomolojisini gösterimde 
ne kadar ileri gidebiliriz?

“membrane in the middle”

Fabry-Perot cavity with a thin SiN membrane inside
(J. Kimble  Caltech)
Harris-Yale,  
D. Vitali-University of Camerino Italy
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Ortasında zar olan Çift taraflı nano-mekanik kovuklu sistemde 
Optomekaniksel indirgenmiş Saydamlık  Deneyi
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Birinci terim kovuk alanın enerjisi
İkinci terim hareket edebilen aynayla kavite alanı arasındaki etkileşmeyi
belirten optomekaniksel sabit parametre.
Üçüncü terim hareket edebilen aynanın enerjisi.
Dördüncü terim laser gücünün temsil ettiği enerji
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Işık basınç kuvveti:

impulse-momentum teoremi
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Işık basıncının tanımı:



Model Sistem A : Tek taraflı nano-mekanik kovuklu sistem
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Radiation pressure modified detuning

Model Sistem A

Coupling field dependent
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Sideband resolved limit  m
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PRA  81,041803(R) (2010)

Condition for EIT in a optomechanical system



Deneysel Parameterler
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S. Gröblacher, K. Hammerer, M. R. Vanner, M. Aspelmeyer, Nature, 460, 724 
(2009).

The ground state 
cooling condition

I.Wilson-Rae et al., Phys.Rev.Lett.99,093901(2007);
F.Marquardt et al., Phys.Rev.Lett.99,093902(2007);
A.Schliesser et al., Nature Physics 4,415(2008).
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3.8mWcP 



Real ve imajiner kısım 3mWcP 
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Analog of EIT

G. Agarwal, S. Huang, PRA  81,041803(R) (2010)
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Analog of EIT

Width of the EIT hole:






2
m

Real Kısım 3mWcP 
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Power dependent

G. Agarwal, S. Huang, PRA  81,041803(R) (2010)
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Analog of EIT
PRA  81,041803(R) (2010)



Model A’daki sonuçlar
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Model A’daki sonuçlar
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Group delay as a function of the pump power. Time delay of the
probe in the presence of the coupling field as a function of the power 
of the pumping or coupling field

2 141Hz  (solid line)

2 120Hz  (dashed line) 
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Acta Physica Polonica A 124, 46-49 (2013).
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Model Sistem B: Çift taraflı nano-mekanik 
kovuklu sistem
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Heisenberg Hareket Denklemi:

Durağan durum çözümü:
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Zayıf alan sürücü alandan çok zayıf
Probe much weaker than coupling field
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Model Sistem B
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Probe much weaker than coupling field
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Model Sistem B

Sürücü alan bağımlı
Coupling field dependent
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Sonuç ve Tartışmalar
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Physical Review A 87, 013824 (2013).



32

Sonuç ve Tartışmalar
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EIT genişliği:
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Sonuç ve Tartışmalar
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D. Tarhan et all. 
Physical Review A 87, 013824 (2013).
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Sonuç ve Tartışmalar
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Sonuç ve Tartışmalar
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Kuple olmuş normal mod uyarımları:
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Sonuç ve Tartışmalar
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Sonuç ve Tartışmalar

0( ) 2 ( )cos( )q t q q t t 

Zamana bağlı zayıf alan etkileşimli opto-mekanik sistemde
ayna titreşimlerin kontrollü uyarımları 

Physical Review A 87, 013824 (2013).
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Dinlediğiniz için Teşekkürler


