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  fit	
  

20	
  term	
  fit	
  

hBps://gm2-­‐docdb.fnal.gov:441/cgi-­‐bin/ShowDocument?docid=4671	
  

Radial	
  field	
  
	
  
In	
  tracking	
  study	
  to	
  follow	
  average	
  radial	
  
B-­‐field	
  is	
  assumed	
  to	
  be	
  zero	
  

|B|	
  

Measured	
  fields	
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EXPANSION OF MAGNETIC FIELD IN CYLINDRICAL COORDINATES. 3

be consistent with the boundary conditions. Then

am = Jm(km1⇢0)km1Am1

bm = Jm(km1⇢0)km1Bm1

cm =

@Jm
@⇢

(km1⇢0)km1Cm1

dm =

@Jm
@⇢

(km1⇢0)km1Dm1

Let’s drop the subscript n

Assume that |B| = Bz. am, bm and cm, dm are the coe�cients of the fits to the measured

Bz and Br respectively. Define

Am = am/(Jm(km1⇢0)km1)

Bm = bm/(Jm(km1⇢0)km1)

Cm = cm/(
@Jm
@⇢

(km1⇢0)km1)

Dm = dm/(
@Jm
@⇢

(km1⇢0)km1)

Then the fields

Bz =

1X

m=0

Jm(km⇢)km (cosh(kmz)(Am sinm�+Bm cosm�)

� sinh(kmz)(Cm sinm�+Dm cosm�))

B⇢ =

1X

m=0

@Jm
@⇢

(km⇢) (sinh(kmz)(Am sinm�+Bm cosm�)

+ cosh(kmz)(Cm sinm�+Dm cosm�))

B� =

1X

m=0

Jm(km⇢)

⇢
m (sinh(kmz)(Am cosm��Bm sinm�)

+ cosh(kmz)(Cm cosm��Dm sinm�))

•  Write	
  soluXon	
  to	
  Laplace	
  in	
  cylindrical	
  coordinates	
  
•  Compute	
  Bz(φ)	
  and	
  Br(φ)	
  on	
  the	
  design	
  orbit	
  and	
  fit	
  to	
  measurements	
  
•  Apply	
  boundary	
  condiXon	
  Bz(ρbackleg)	
  =	
  0
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Field	
  measurements	
  are	
  assumed	
  along	
  magic	
  radius.	
  
Tracking	
  requires	
  fields	
  defined	
  everywhere.	
  
	
  
	
  In	
  order	
  that	
  fields	
  displaced	
  from	
  magic	
  radius	
  are	
  consistent	
  with	
  Maxwell	
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Average	
  radial	
  field	
  is	
  assumed	
  to	
  be	
  zero	
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Average	
  radial	
  field	
  is	
  assumed	
  to	
  be	
  zero	
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Kicker	
  scan	
  	
  
	
  	
  	
  Measured	
  –	
  includes	
  measured	
  field	
  errors	
  
	
  	
  	
  Uniform	
  –	
  no	
  field	
  errors	
  
	
  	
  	
  Quads	
  at	
  18	
  kV	
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