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Absorber plate

Concept

Peoot = Pou +AURF‘

| Absorber plates

Parametric resonance lenses

Poincaré
section

orbit
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g™ Phase Space Example
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Perturbation Only Perturbation with Absorber
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Muons= Simplified 2-‘Cell’ Layout

Inc. with Perturbation
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T

Quads Base Cell Plane :
i‘A’ o / /D|poles
40 0 ' +0 o '  Bend
+Q +Q +Q +Q Quad
paQ aQ -oQ -paQ Pert

e Basecellfrom 1.6 mto 0.7 m
* Absorbers every alternate base cell (v,=2n, v,=n)
* From matrix analysis p =-0.175
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[)nuens. PIC Lattice Mark-1V
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Absorber and energy

recovery \

5

/
g

0=746° =B=217T
Q ~-56 T/m (1 cm long)
Base Cell =0.7 m
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e Phase Space
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No Perturbation

. Px [MeV/c]
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Acceptance limited by physical apertures
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l‘ﬁ'.ﬂf’"s’ Add Perturbation
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No Absorber
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X Phase Space

PIC Cooled Phase Space

Y Phase Space

30 T T T T T 15 T T T T T
04 —— 0 —
s — 9 —
20t . - 10} _
— == e ——
10} B o | 5L e |
g - - - - = o =5% 5 — = = - - -
% 0 — - - _ - = 3 o0 - - - _ - - =
='r - - B - = — ] ='r - - - - = = = ]
= - - - _ —— 3.5mmBe = - - - .
o _ - = - _ - a — - - - _ -
10} o e 1 51 o T e - 1
T e
e e — T e =
20k T d 10 | 4
.30 1 1 1 1 1 15 1 1 1 1 1
-5 -0 5 0 5 10 15 -5 -0 5 0 5 10 15
X[mm] Y [mm]
X Phase Space Y Phase Space
30 T T T T T 15 T T T T T
04— 04—
4y 4y ——
201 I ] 10} 1
[ — T/ —_—
- [ — —_—
—_— T - —— = T
w0l e . St — . - ]
T e - T - - - ==
S - — = " .- = — - S - — = - S = —
3 ol S - T - | a=10% 2 of _—— = - oo — 1
= - — S = e = - — - - =
a _—— = = - — a _ = = - .
el 7 mm Be - =
10} - 7, T o — - 5} - - -
v e T o T T ———
e — _
20 | k—%‘—%___—i—i____i _ -0 | e ]
-30 L L L L L .15 L 1 1 1 1
-15 10 5 0 5 10 15 -15 10 5 0 5 10 15
X [mm] Y [mm]

19 March 2008

NMFC CM -- FNAL



l‘ﬂﬂf’“s’ Emittance
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B
Transverse Emittance
250 1 1 1 1 1 1 1
Mo Absorber —a—
AGg=5% —a—
. L AGg=10% —&— |
200 | .

"I e No Stochastics |

* Monochromatic (P, = 100 MeV/c)
0r e o, = 6, =6 mm
* op, =5 MeV/c
0r ¢ op, =3 MeVic 1
* Measured between absorbers

|:| 1 1 1 1 1 1
0 1 2 3 4 5 6 7 8 9

"s" Position [Base-Cell]

Transverse Emittance [ jum]

19 March 2008 NMFC CM -- FNAL 9



Muons,
Inc.

Innovation in Research

<

P

Linear Transfer Matrix

X :(X’P ’y’P -1,

AP) X =y™ =6mm
" PI™ = PI™ = 20 MeV/c
t™ = 0.055 ns
AP™ =2MeV/c
0 0 0 -7.4x107°)
0 0 0 0.10057
1.0006 -0.027 O 0
0.00014 1.00078 O 0
0 0 1 -459
0 0 0 1.00012

X = X, - M. :a—)ii
Cox™ "X

(1.0007 -0.0188

0.00021  1.0004
|0 0
|0 0

0.00030 -0.00667

. 0 -3.1x10°
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l‘ﬂﬂf’““" Ty Aberration Matrix
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”~
_I':ijk _ 1 ? XL
2 OX;0X,
Te,, = 3.429 Tey, = 0.079
Teyy = 2.912 T, = 0.016
Tyaa = -1.027 Tegs = 0.013
T34 =-1.025 T4, =-0.011
Ta46 = -0.655 T,q = -0.011
T;,6 = -0.590 T, = 0.011
Ts =-0.313 T,55 =-0.005
Tgee = 0.197 T,4, =-0.005
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X -- X Position Emor
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P, -- X Position Error

Vary Px/Po

P, - X Momentum Error
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Y -- X Position Error

Vary y

Y - X Mementum Error

Y -- Y Paosition Error
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P -- X Position Error

Vary P

P -- X Momentum Error

P - ¥ Paosition Error

0.02

09 . . . ; . - 0.0005 T y ; . y . . 8e-16 . . ' . v ' -
- Fefla ay
¥ / Be-16 7
7 46-18 R
F ;7." B
o
| g 1 _ze16 a
~ E
IR £
P e o ks - AT
L A~ . 4 = 0 i T ]
0T \\\
03k L yd J : ._\\
5 -2e-16 | S / 4
" ~. S/
0zt i ] i
01 \:\ 4e-16 | . "
L . i
\u\‘ﬁ,\_s "_,/
% L L 4 = A L 1 _0_0001) ' L L . L L L .33_130 s L L L s L L
-0.02 0.015 0.0 -0.005 0 0.003 0.0 0015 0.02 -0.02 0.015 0.0 -0.005 1] 0.005 0.0 0.015 0.02 -0.02 0.015 0.0 -0.005 0 0.005 LR | 0.015
Intial 6PPo Iritiad 6P/Fo Intial 5P/Po
P - ¥ Momentum Error P -- Time Error P -- Momentum Error
fe-19 - - : . r : - 03 v - . - r - — 1e-07 - - : . r : -
e . - g
e, 9e-08 | -
)
4e-18 | - 02k ~ =
L 8e-08 |
-,
\\ Te-08 ¢
219 | 1 o} i
) P — s \\ Ge-08
v // o \‘\ E ) ESB-OB
T i 189 L S {e
B s iz e Zhe-08
. i 3e.08
Ze-19 | 4 ot P J =
B 26.08
\\\
4e-19 | 4 02t \ i 1e-08
B 0 'L_—--""F"_ N R i 4
.&3.]% I i L 1 1 L L .0_30 L i L L 1 L i 13_0% i L L 1 i L L
-0.02 0.015 0.01 0.005 1] 0.005 0.0 0.013 0.02 02 0.015 0.01 -0.005 0 0.003 0.0 0.015 0.02 -0.02 0.015 0.01 0.005 1] 0.005 0.0 0.013
Intial 5P/Po Initial 6P/Po Imtial 5P/FPo

19 March 2008

NMFC CM -- FNAL

16

0.02



[jMuons,
Inc.

Innovation in Research

t -- X Position Error

Vary time
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t — Y Position Error
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