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Polyethylene wedge

e 45° UHMW PE wedge that
fits inside LiH holder

* Drop-in replacement

* On-axis length 52 mm
(equiv. of 65 mm LiH)

 Demonstrate emittance
exchange

 Demonstrate reverse
emittance exchange (Dave
Neuffer)

e Simultaneous reduction of
transverse/longitudinal
emittance
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G4beamline deck geometry

* Feb 2015 simulation showed the concept is viable
e This time the channel is asymmetric, M1D/M2D are off
* Flip mode, currents follow Ao Liu, summarized on next slide




Coil parameters

Coil Length M2D off M2D on
Current/curr. dens. Current/curr. dens.

-mmmmm-m-

E2U -3200.28 110.642 325.783 208.5 110.33 210.2  111.22
CU -2450.28 1314.30 258  280.125 208.5 110.26 230.7  122.01
E1U -1700.29 110.642 258 318.905 208.5 110.94 204.3  108.73
M2U -1300.29 199.492 258 288.925 170.0 88.03 142.6  73.82
M1U -860.65 201.268 258 304.165 142.8 74.16 1256 65.20
FCU -202.2 213.30 267.6 361.9 160.0 89.12 180.8  100.72
FCD 202.2 213.30 267 361.8 -160.0 -89.14 -180.8  -100.75
M1D 860.65 201.268 258 304.483 O 0 0 0

M2D 1300.29 199.492 258  288.608 O 0 -191.3  -99.08
E1ID 1700.29 110.642 258 319.638 -208.5 -110.94 -179.7  -95.63
CD 2450.28 1314.30 258 280.416 -208.5 -110.26 -202.9 -107.31
E2D 3200.28 110.642 258 326.22 -208.5 -110.33 -184.9 -97.82
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Simulation procedure

e Start with a prescribed distribution at the
center plane of the absorber, initially without
the absorber:

— P, =140 MeV/c;
— Dy =400 mm;

— €perp = 6MM, B, =420 mm;

— €1gng = 90 Mm; B, = 2320 mm.



Procedure (contd.)

Backtrack distribution up to the center of the
upstream Center coil (z=-2451 mm in my
geometry) or any other point of interest.

Perform transformation:

t =-t, px =>-pXx, py =>-py,

thus obtaining upstream distribution with no
wedge.

Run these particles through MICE with PE wedge
absorber in place:

— absorber opening angle = 45°

— absorber thickness on axis 52 mm.
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Results: M2D off

4 Magnetic field on axis 145 Average longitudinal momentum
3
ol o) 140+
>
i 2 135¢
E ol =)
@ _4| 2130}
ml
=2 & 125
_3,
—4 i i i i H i 120 i i i i i H H
-20 -15 -10 -05 00 05 1.0 15 2.0 -20 -15 -10 -05 00 05 10 15 20
z[m] z[m]
Transverse emittance E 80 Longitudinal emittance 12 6D emittance
| s 75} <11l
2 70t £
] £ 65} o
| Eeo g
T 55} =
1 €
C
55 3
1 £ 45} ©
()]

z[m]

* No M1D/M2D
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Wedge angle 45°, on-axis length 52 mm
Transmission: 85% (before momentum cut)
Momentum cut: P, in [100,400] MeV/c
Transverse emittance: 5.54 = 4.80 mm (13%)
Longitudinal emittance: 76.7 = 41.1 mm
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Results: M2D on

6D emittance

4 Magnetic field on axis 145 Average longitudinal momentum
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M2D on

z[m]

Wedge angle 45°, on-axis length 52 mm

Transmission: 92% (before momentum cut)

Momentum cut: P, in [100,400] MeV/c
Transverse emittance: 6.26 = 5.77 mm (7.8%)
Longitudinal emittance: 75.9 = 42.5 mm
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Summary

Observing simultaneous 6D/longitudinal/transverse emittance reduction is
possible in MICE Step IV using a polyethylene wedge,
— even without M1D/M2D.

Dispersion in the beam needs to be generated by particle selection.

45° wedge works best:
— more transverse cooling compared to 60°;
— longitudinal cooling is not jeopardized;
— lighter/small wedge;
— covers more aperture:

* apex offset wrt beam centerline is 63 mm;
* for a 60° wedge it would be 45 mm.

30° wedge is not necessarily bad, but requires larger D,.
Fabrication is straightforward:
— two sheets of UHMW PE 24”x24”x5",

— can be done at UMiss, Fermilab, IIT,
— short lead time, material readily available.

Run in September!



Thank you!



Backup (30°), M2D off

4 Magnetic field on axis 145 Average longitudinal momentum
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* No M1D/M2D

 Wedge angle 30°, on-axis length 52 mm

e Transmission: 83% (before momentum cut)
* Momentum cut: P, in [100,400] MeV/c

* Transverse emittance: 5.54 = 5.21 mm (6%)
* Longitudinal emittance: 76.6 => 50.1 mm
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Backup (30°), M2D on

4 Magnetic field on axis 145 Average longitudinal momentum
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M2D on

Wedge angle 30°, on-axis length 52 mm
Transmission: 91% (before momentum cut)
Momentum cut: P, in [100,400] MeV/c
Transverse emittance: 6.26 = 5.85 mm (7%)
Longitudinal emittance: 75.9 = 51.6 mm
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