
                          Graduate Accelerator Physics Fall 2015 

 

Accelerator Physics 

Multipoles and Closed Orbits 

G. A. Krafft 

Old Dominion University 

Jefferson Lab 

Lecture 13 



                          Graduate Accelerator Physics Fall 2015 

Oscillators Similtaneously Excited 
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Resonance Effect 

 
 

 
 

 
 

 

2 2

2 2

. .

. .

For our analytic Lorentzian

Energy goes in!

Where does it go?
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Physical interpretation of 
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Linearity and superposition 
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Multipole fields 



Operated by JSA for the U.S. Department of Energy 

 Thomas Jefferson National Accelerator Facility 

7 Lecture 5  Magnetic Multipoles USPAS, Fort Collins, CO, June 10-21, 2013 

Multipole fields 
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Multipole fields 
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Generating multipole fields from a current 

distribution 
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Multipole fields from a current distribution 
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Multipole fields from a current distribution 
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Superconducting quadrupole - collider final focus 
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Dipole Error 
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Kick at every turn. Solve a toy model:
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Closed Orbit Distortion 
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Beta Measurement 
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Dipole Error Distribution 
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Closed Orbit Correction 
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all BPMs. What do you do? (At CEBAF just

steer to BPM centers!)
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Correction Algorithm 
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Fourier Analyzing closed orbit equation
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