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IMCC Cooling Cell Design

50 Events
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O
Recreation of IMCC Cooling Cell Design (without Dipole, Tilt Solenoid) (\@

50 Events, ' tilt 1 degree
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On Axis Field (Tilting Angle Scan)
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On Axis Field First 2 Cells (Tilting Angle Scan)
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Beam Properties Calculate by ECALCO (Tilting Angle Scan)

Transverse emittance evolution
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Beam Properties Calculate by ECALCO (Tilting Angle Scan)

Energy spread evolution
T T T | T T T | T T 1

Average longitudinal momentum evolution
———

=5 ] =7 & [ J ) 1 ' s
o) . Tilt angle _ S - Tilt angle
& 0.018 - \ _
= — IMCC  — 1.25° - (5 D220 ’; — IMCC  — 1.25° ]
o —— 0.25° - 15° ] -~ —— 0.25° - 1.5°
0.016}- — o5 f|— flrs° £0.2151- — — 1.75° ]
e 0.210F .
0.014}- i 1
0.205| .
0.012 - |
0.200|- .
0.010[ 0.195}- -
3 P17 ] S e | s S e S e ! e e
0 20 40 60 80 100
z [m]
1e-10 Time spread evolution Transmission evolution
IGI r | T T T I T T T I U T 1 ‘ T T T T T 1 I ZO ‘ T U T I T T T | T T T I T T T | T T T |
.%. Tilt angle > 1.0 Tilt angle N
5 550 — IMCC — 1.25° _ i — IMCC — 1.25° |
i —— 0.25° 1.5° : 0sl —— 0.25° 15°
301_ A -— 05° — 1.75¢ B L — 05° — 1.75° |
“t - — 0.75° 2° - - — 0.75° 20
- { — o - B — 10 ]
i ] 0.6 -
2.5 N i ]
20F - 0.4}~ ]
151 - I 7
5: K\ : : 0.2~ o —
i ' 3 W AN Z I ]
1.0 - i i
= | 1 1 1 I L L 1 I L L L ‘ L 1 1 | 1 1 L I = 00 ‘ 1 L L I 1 L 1 | L 1 L I 1 L 1 | 1 L 1 |
0 20 40 60 80 100 T 20 40 60 80 100
z [m] z [m]

Cheng-Hsu Nee (UW-Madison) 2026/4/7



Beam Properties Calculate by ECALCO (Tilting Angle Scan)
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Beam Properties Calculate by ECALCO (Tilt 1 Degree, RF Scan)

Transverse emittance evolution (log scale)
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Beam Properties Calculate by ECALCO (Tilt 1 Degree, RF Scan)

Average longitudinal momentum evolution
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Beam Properties Calculate by ECALCO (Tilt 1 Degree, RF Scan)

Horizontal dispersion evolution
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Next Step
* Current Issue
* Reduced dispersion - insufficient position— )
. a —0x
momen.tum separation Ap e
* Wedge is no longer properly matched L= 2w (1 = @D)tang w
* - Inefficient cooling and phase-space exchange : =‘ o ta’ng
° P 9.
Proposed Solution L= 2w (1+ ;V—p0> tan =
* Use measured dispersion D(z)from tilted solenoid
* Recalculate:
+ wedge angle e |
» wedge thickness / geometry ot
* Ensure wedge thickness matches: pIo
* particle displacement x(D’ 6p/p) Particle position © o o
. is distributed by F
* Restore optimal longitudinal-transverse emittance Top view of
exchange dipole magnet
* Fix mismatch in early cells This phenomenon is
* Improve overall cooling performance called dis%ersion
p

F=7 dp Katsuya
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Beam Properties Calculate by ECALCO (Tilting Angle Scan)
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Transverse emittance evolution (log scale)
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Beam Properties Calculate by ECALCO (Tilting Angle Scan)

Energy spread evolution
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Beam Properties Calculate by ECALCO (Tilting Angle Scan)

Horizontal dispersion evolution
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Beam Properties Calculate by ECALCO (Tilt 1 Degree, RF Scan)

Transverse emittance evolution
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Beam Properties Calculate by ECALCO (Tilt 1 Degree, RF Scan)

Energy spread evolution
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Beam Properties Calculate by ECALCO (Tilt 1 Degree, RF Scan)

j Holrizontal inspersioln evolution Radial dispersion evolution
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