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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	
  	
  	
  

	
  

Hg jet 

Proton beam 

θBeam 
θTarget Solenoid axis 
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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	
  

3	
  

!	
  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	
  13/12/12	
  



TRANSMISSION	
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Good	
  par(cles	
  are	
  those	
  who	
  sa(sfy	
  the	
  following	
  condi(ons/cuts	
  
Ø  Survived	
  the	
  phase	
  rotator	
  and	
  cooling	
  sec(ons	
  
Ø  Accelera(on	
  acceptance	
  cuts	
  

Ø  0.1	
  <Pz<	
  0.3	
  GeV	
  	
  	
  
Ø  Transverse	
  cut	
  R	
  <	
  0.3	
  m	
  	
  	
  
Ø  Longitudinal	
  cut	
  <	
  0.15	
  m	
  



MORE	
  COOLING	
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  LENGTH	
  SCAN	
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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  Longer	
  cooling	
  channel	
  is	
  required	
  to	
  reach	
  maximum	
  cooling.	
  

Ø  Pz-­‐T	
  correla(on	
  influence	
  the	
  efficiency	
  of	
  front	
  end	
  performance.	
  

Ø  Shorter	
  taper	
  produces	
  “dense-­‐slim”	
  Pz-­‐T	
  distribu(on	
  that	
  fits	
  more	
  muons	
  

within	
  the	
  “Good	
  par(cle”	
  windows	
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