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ANALYTIC	  FORM	  FOR	  TAPERED	  SOLENOID	  	  

Inverse-‐Cubic	  Taper	  
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Off-‐axis	  field	  	  approximaGon	  
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!	  First	  Order	  
BZ	  =	  B1	  /	  CUBIC**POW	  
BR	  =	  -‐R	  /	  2.	  *	  DBZ1	  
!	  Second	  Order	  
BZ	  =	  BZ	  -‐	  R**2	  /	  4.	  *	  DBZ2	  	  	  	  	  	  	  	  
BR	  =	  BR	  +	  R**3	  /	  16.	  *	  DBZ3	  
!	  Third	  Order	  
BZ	  =	  BZ	  +	  R**4	  /	  64.0	  *	  DBZ4	  
BR	  =	  BR	  -‐	  R**5	  /	  384.0	  *	  DBZ5	  
!	  Fourth	  Order	  
BZ	  =	  BZ	  -‐	  R**6	  /	  2304.0	  *	  DBZ6	  
BR	  =	  BR	  +	  R**7	  /	  18432.0	  *	  DBZ7	  



SOLENOID	  TAPERED	  FIELD	  
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INITIAL	  PARTICLE	  DISTRIBUTIONS	  
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GOOD	  MUONS	  PARTICLE	  DISTRIBUTIONS	  
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MESONS	  INITIAL	  DISTRIBIUTION	  
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FIXING	  TIME	  OF	  ARRIVAL	  
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MARS simulations performed with a "pancake" beam, launched at t = 0 from a specified z < 0.Gaussian beam time distribution with sigma_t = 3 ns later simulated by convolution of many"pancake" distributions with different time offsets.
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TRANSMISSION	  
9	  

 0.35

 0.36

 0.37

 0.38

 0.39

 0.4

 0.41

 0.42

 500  1000  1500  2000  2500  3000  3500  4000  4500

N
[m

uo
ns

]/N
[p

]

Zend [cm]

Bz=20 -> 1.5 T
15 -> 1.5 T

15 -> 1.66 T
15 -> 1.8 T

MARS	  simulaGon	  results:	  
CounGng	  muons	  at	  50	  m	  with	  K.E.	  80-‐140	  MeV	  



TRANSMISSION	  
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TAPER	  SCAN	  
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MORE	  COOLING	  
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TIME	  &	  TAPER	  LENGTH	  SCAN	  
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CONCLUSION	  &	  SUMMARY	  
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Ø  Varying	  the	  capture	  solenoid	  sekngs	  requires	  opGmizing	  the	  Gme	  of	  arrival.	  

Ø  Longer	  tapers	  have	  more	  meson	  yield	  at	  decay	  channel	  (z=50).	  

Ø  Shorter	  tapers	  produce	  more	  good	  muons	  which	  could	  be	  bunched	  &	  cooled.	  

Ø  The	  maximum	  yield	  requires	  tapers	  with	  z=4-‐6	  m.	  

Ø  ParGcle	  loss	  at	  z=150	  m	  needs	  more	  detailed	  study.	  

Ø  Adding	  longer	  cooling	  channel	  is	  required	  to	  reach	  maximum	  cooling.	  




