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BASELINE	
  OPTIMIZED	
  PARAMETERS	
  (X.	
  DING)	
  
Ø Hg	
  Target	
  

Ø  θTarget=0.137	
  rad	
  
Ø  RTarget=0.404	
  cm	
  

Ø Proton	
  Beam	
  
Ø  E=8	
  GeV	
  
Ø  θBeam=0.117	
  rad	
  
Ø  σx=σy=0.1212	
  cm	
  (Gaussian	
  Distribu,on)	
  
Ø  σt=σz=0	
  (Pancake	
  Distribu,on)	
  

Ø Solenoid	
  Field	
  
Ø  IDS120h	
  	
  à	
  20	
  T	
  peak	
  field	
  at	
  target	
  posi,on	
  (Z=-­‐37.5)	
  
Ø  Aperture	
  at	
  Target	
  R=7.5	
  cm	
  	
  -­‐	
  End	
  aperture	
  R	
  =	
  30	
  cm	
  
Ø  Fixed	
  Field	
  Z	
  =	
  15	
  m	
  	
  à	
  Bz=1.5	
  T	
  	
  	
  

Ø Produc,on:	
  Muons	
  within	
  energy	
  KE	
  cut	
  40-­‐180	
  MeV	
  
Ø  	
  3.27	
  X	
  104	
  	
  (Nini	
  protons=105)	
  
Ø  Nmesons/Nprotons=0.327	
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§  Beam	
  Pipe	
  with	
  constant	
  R=30	
  cm	
  (eliminate	
  par,cle	
  loss	
  due	
  to	
  
scrapping)	
  	
  

§  Beam	
  Pipe	
  material	
  changed	
  to	
  balckhole	
  to	
  speed	
  calcula,ons	
  
§  Added	
  subrou,ne	
  to	
  m1510.f	
  (FIELD)	
  to	
  calculate	
  the	
  field	
  using	
  inverse	
  

cubic	
  equa,ons	
  

Bz	
  [T]	
  

z	
  [cm]	
   r	
  [cm]	
  
y:z = 1:7.143e-01
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MARS	
  SIMULATION	
  SETUP	
  



ANALYTIC	
  FORM	
  FOR	
  TAPERED	
  SOLENOID	
  	
  

Inverse-­‐Cubic	
  Taper	
  
	
  

Bz (0, zi < z < z f ) =
B1

[1+ a1(z− z1)+ a2 (z− z1)
2 + a3(z− z1)

3]p

a1= − B1
'

pB1
a2 = 3

(B1 / B2 )
1/p −1

(z2 − z1)
2 −

2a1
z2 − z1

a3 = −2
(B1 / B2 )

1/p −1
(z2 − z1)

3 +
a1

(z2 − z1)
2

Field	
  at	
  R=0	
  

Bz (r, z) = (−1)n
n
∑ a0

(2n) (z)
(n!)2

( r
2
)2n

Br (r, z) = (−1)n+1
n
∑ a0

(2n+1)(z)
(n+1)(n!)2

( r
2
)2n+1

a0
(n) =

dna0
dzn

=
dnBz (0, z)

dzn

Off-­‐axis	
  field	
  	
  approxima,on	
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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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GOOD	
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  PARTICLE	
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FIXING	
  TIME	
  OF	
  ARRIVAL	
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  Protons	
  
at	
  z=-­‐200	
  cm	
  

TOA	
  Protons	
  
at	
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  cm	
  

MARS	
  simula,on	
  was	
  performed	
  with	
  a	
  “pancake”	
  	
  	
  shaped	
  proton	
  beam,	
  
lunched	
  at	
  t=0	
  from	
  a	
  specified	
  z<0.	
  
The	
  Gaussian	
  ,me	
  distribu,on	
  is	
  “usually”	
  produced	
  by	
  using	
  a	
  random	
  
Gaussian	
  generator	
  on	
  the	
  meson	
  distribu,on	
  at	
  z=0.	
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  SUMMARY	
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Ø  Varying	
  the	
  capture	
  solenoid	
  seungs	
  requires	
  op,mizing	
  the	
  ,me	
  of	
  arrival	
  (re-­‐

phasing)	
  .	
  

Ø  Longer	
  tapers	
  have	
  more	
  meson	
  yield	
  at	
  the	
  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  Par,cle	
  loss	
  at	
  z=150	
  m	
  needs	
  more	
  detailed	
  study.	
  

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


