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Overview )

1. Muon collider motivation
2.Physics behind a final cooling cell
3.First emittance reduction simulations




Motivation (&)
e

* Negligible synchrotron
radiation: ~m

 Full collision energy available

100 pp = 14 TeV muon
collider [1]

BUT: Lifetime 2.2us

[1] arXiv:1901.06150v1



Current MC design
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Emittance
HOT 5 COLD

Emittance:

€z = (z)(z')

LI. Emittance:
€z N — 57<$> <$/>



Target parameters s

Table 1.1: Parameter list defined by the international muon collider collaboration. £ (X
Parameter Symbol Units 3TeV 10TeV 14TeV C 6 L N 6 J_ N
Luminosity e 103 em=2%s~1 1.8 20 40 Y )
Muons/bunch N 102 2:2 1.8 1.8
Repetition rate fr Hz 5 5 5
Beam power Poeam MW 5.3 14.4 20 -
Collider circumference C km 4.5 10 14 E m Itta n ce
Average bending field (B) T d 10.5 10.5
Norm. long. emittance €LN MeV m 7.5 7.5 7.5
Energy spread og/E % 0.1 0.1 0.1 o I N the past Et —_ 55
Bunch length 0 mm 5 1.5 1.07 ! rans
Interaction point beta 153 mm 5 1.5 1.07 1 1 [ ]
Norm. trans. emittance €LN pm 25 25 25 m ICrO n S WaS aCh Ieved 3
Interaction point beam size oL pm 3.00 0.90 0.63

 Goal is to reach 25
microns




lonization cooling

Absorber

RF-cavities

o QQ'\(\Q

re-acceler

F—

tion

pCIZg

pxz < pazl




Final Coolmg cell structure N

ollaboration
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Beam direction- -."."*

—— Liquid hydrogen
"|—— Liquid deuterium |
Lithium

i i|=—— Aluminium

Cooling equation [4,5]:

dEJ_’N . _GJ_’N (‘3_E 4 5J_(13.6[M6V])2
dz EpB? 2B83Emc2Ly

= cooling + heating,

- p. ... Betatron-function

—dE/dz [MeV g~! cm? ]

No correlations included! * B,v...Lorentz-factors
] - Ly ... Radiation length N
<$SCI> - E ...Energy |Bethe-Bloch curve

Muon kinetic energy E, [MeV]

[4] A. N. Skrinsky, V. V. Parkhomchuk 1981

[5] D. V. Neuffer 1993



Parameter manipulation (&)

B, with fringe field, Solenoid length L=1.0 m
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Constant L:
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Fringe field optimization
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Cooling simulation
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Collaboration
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Initial beam parameters:
|+ P,=80MeVic
*  Emittance = 55 microns
»  Absorber: liquid Hydrogen
1 26 cm
» Cooling until 30 MeV/c
50 T solenoid
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Cooling below 55 microns by means of higher fields possible V




Bad fringe field optimization )
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Summary and Outlook )

Internat iona
UON Colli d

« Simulation of ionization cooling V SRS

« Cooling under 55 microns possible V

Next steps: an
« Reaccelerate the cooled beam ===
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Appendix

Industrial use of
high-resolution
NMR at 28.2 T [7]

&)

NS

32 T solenoid with low
temperature HTS [8]

LBC3 after 45.5-T test

45 T 11 [9]




