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Presentation Plan 

1.  Longitudinal motion review  

2.  Phase space reconstruction. TARDIS 

3.  Program modification 

4.  Results  

5.  Future plans 
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Longitudinal motion 

η – phase  
slip factor 
 
h – mode  
number 

Particles perform synchrotron oscillations 



Dependence on time 
 
​𝐸↓𝑠↑2 (𝑡)= ​𝑝↓𝑠↑2 (𝑡)​𝑐↑2 +   ​𝑚↑2 ​𝑐↑4 = ​𝛾↓𝑠↑2 (𝑡) ​𝑚↑2 ​𝑐↑4  
𝜂(𝑡)= ​1/​𝛾(𝑡)↑2  − ​1/​𝛾↓𝑡↑2   
​𝜔↓𝑅𝐹 (𝑡)=ℎ𝜔(𝑡)=ℎ​𝛽(𝑡)𝑐/​𝑅↓𝐴𝑉   

Synchronous phase Φs and RF voltage amplitude V 
are changing with time too. 
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MI ramps 
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Phase space tomography 
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Mapping 
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Mapping 
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Block diagram 
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Tracking example 



Results 
Written program allows to track particles in 
longitudinal phase space using actual machine data 
at any point during the acceleration cycle.  
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Things to do 

Incorporation into reconstruction program should be 
finished. 
Reconstruction of simulated data. 



Thank you for attention 
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