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Research Interest 

- Atom Interferometric Test of 
the Equivalence Principle 
- Measurement of gravitational 
waves 

Eötvös-parameter 

http://web.stanford.edu/group/kasevich/cgi-bin/wordpress/?page_id=11#Introduction 
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 Principle of the atom interferometer 
 
 Preparation of the state of atoms 

 
 Large momentum transfer Beam splitter 

 
 Experimental result 
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Energy diagram and Raman transition 
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A. Sugarbaker, Ph.D. thesis, Stanford University, (2014) 
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Raman Mach-Zehnder interferometer 
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A. Sugarbaker, Ph.D. thesis, Stanford University, (2014) 
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Gravitational effect 

https://www.rtg1729.uni-hannover.de/fileadmin/grk1729/pdf/Colloquium_WS_13/hoganRTGLecture1.pdf 
Δ𝜙𝑔 ≃ 2𝑛𝑛𝑛𝑇2 



Your Occasion       April 25, 2016     10 

       Seoul National University Quantum Field Laser Laboratory 

Preparation of the atomic state 

A. Sugarbaker, Ph.D. thesis, Stanford University, (2014) 
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Magnetic lens 

2.6 kHz  trap 

𝑡 = 0 

https://www.rtg1729.uni-hannover.de/fileadmin/grk1729/pdf/Colloquium_WS_13/hoganRTGLecture1.pdf 
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Magnetic lens 

𝑡 < 𝑡𝑙𝑙𝑙𝑙 
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Magnetic lens 

𝑡 = 𝑡𝑙𝑙𝑙𝑙 



Your Occasion       April 25, 2016     14 

       Seoul National University Quantum Field Laser Laboratory 

Magnetic lens 

𝑡 = 𝑡𝑙𝑙𝑙𝑙 

𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 105  87𝑅𝑅 𝑎𝑎𝑎𝑎𝑎  
𝑇𝑓
𝑇𝑖

=
Δ𝑥𝑖
Δ𝑥𝑓

2
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Optical lattice launch 

𝑉 𝑥, 𝑡 =
𝑉0 𝑡

2 1 + cos 2𝑘𝑘 + 𝛿(𝑡)𝑡  𝛿(𝑡) 

𝑉0 𝑡  

J Hecker Denschlag et al, J. Phys. B: At. Mol. Opt. Phys. 35 ,3095 (2002). 
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Sequential Raman transition 
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Large momentum transfer atomic beamsplitter 

T. Kovachy et al, Nature 528 ,530-533 (2015). 
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Fluorescence images of outputports  

 

2ℏ𝑘 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖  

90ℏ𝑘 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖  

T. Kovachy et al, Nature 528 ,530-533 (2015). 
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Loss of atoms and Contrast 

T. Kovachy et al, Nature 528 ,530-533 (2015). 
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Q&A 

A. Sugarbaker, Ph.D. thesis, Stanford University, (2014) 
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Supplementary materials 
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Raman transition 

𝐹 = 1,𝑚𝑓 = 0  𝐹𝐹 = 2,𝑚𝑓′ = 0  

A. Sugarbaker, Ph.D. thesis, Stanford University, (2014) 
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Raman beam configuration 

A. Sugarbaker, Ph.D. thesis, Stanford University, (2014) 
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Atomic lens 

https://www.rtg1729.uni-hannover.de/fileadmin/grk1729/pdf/Colloquium_WS_13/hoganRTGLecture2.pdf 
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Atomic lens 

https://www.rtg1729.uni-hannover.de/fileadmin/grk1729/pdf/Colloquium_WS_13/hoganRTGLecture2.pdf 
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Coherece time 
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Sequential Raman transitions 

https://www.rtg1729.uni-hannover.de/fileadmin/grk1729/pdf/Colloquium_WS_13/hoganRTGLecture2.pdf 
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Spatial interference fringes 
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https://www.rtg1729.uni-hannover.de/fileadmin/grk1729/pdf/Colloquium_WS_13/hoganRTGLecture1.pdf 
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Lagrangian of atoms 
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Lagrangian of atoms 
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