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The Sagnac Effect 
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The white circles indicate 
constructive interference. 
The dark circles indicate 
destructive interference 

Fringe Pattern. Digital image. Digital Library. N.p., n.d. Web. 
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The Interference Pattern of an Interferometer  

  

Obtaining The Transmission Function 

•The wave functions were found from solving the appropriate 
Schrodinger Equation (taking into consideration the kinetic 
energy and the energy associated with the magnetic vector 
potential in the Hamiltonian) 
 
•Boundary conditions were set (wave continuity and current 
conservation)  
and a system of linear equations was solved to find the  
refection amplitude, r, and the transmission amplitude, t     
 
•The reflection and transmission amplitudes  
were entered into the 2x2 transfer matrix 
 
•The transfer matrix of each ring in the system was  
multiplied to find the transfer matrix for the whole system 
 
•The Multiplication of  N identical transfer  
matrices can be expressed as an analytic functions  

  

As the two waves propagates 
through the rotating ring in both the 
clockwise and counter clockwise 
direction one path becomes slightly 
longer and the other slightly shorter. 
This creates the path length 
difference required for an 
interference pattern to form with 
coherent sources  

Sagnac Phase Shift 

Effective Mass of the Atom 
Rotation Rate  

Area of the Ring 

Planck’s Constant  

Array of Ring Interferometers  

• This is the structure we will be modeling 
the transmission of atom waves through. 

 
• The structure is rotating at some angular 

speed Ω 
 

• We will be considering arrays of various 
size i.e. number of rings and consider the 
effects of increasing the length of the 
straight sections on both the transmission 
of atoms and the rotational sensitivity of 
these arrays.  

  

  

Fit Max Slope Vs Kd to quantify behavior  
 
Extend current analysis to 50 rings  
 
Generalize model to transfer matrices so that inter-ring sizes can be individually 
modified and combined with non-uniform array geometries  
 
Include effects of velocity broadening of incident atomic waves  
 

    

We find that the sensitivity of the interferometer 
varies nonlinearly with respect to the distance 
between the rings. Additionally, we see that this 
trend remains as the number of rings is 
increased. 

The 3D Figure below allows the maximum slope as the distance, kd ,varies from 0  
to pi/2 to be directly compared for arrays ranging in size from two rings to thirteen 
rings with a circumference, kL , of .4. 
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