Achieving the low emittances required for a muon collider INTRODUCTION

requires ionization cooling. Much of that cooling occurs

In compact cooling cells where superconducting coils and
conventional RF cavities are closely interleaved. The

real challenges for these cooling cells reside in their engineering
challenges: high field solenoids, RF cavities, and

absorbers, often designed near technological limits, placed

In close proximity to each other. We thus propose to build a
prototype ionization cooling cell to demonstrate the capability
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Proposed 6D Cooling Channel: Rectilinear
channel with tilted alternating solenoids and
wedge absorbers

lonization Cooling: By alternating
absorbers with acceleration, the p_L

of constructing an ionization cooling channel reaching

of each particle can be reduced.
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- Multi-stage tapered channel; Each stage has a lower equilibrium emittance @ W ... mm | 2cells of magnets, one cell of RF

* This Is achieved by decreasing the beta function for each stage by scaling
the cell dimensions and increasing the on-axis field

6D COOLING CHANNEL OVERVIEW

1.5 CELL PROTOTYPE PLAN
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* Magnets will see similar forces to full system
* RF in magnetic field of full system
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|+ Not just solenoids: dipole component
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COOLING PROTOTYPING AND DEMONSTRATION
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* 6 solenoids per cell

*» High solenoid fields:

== ¢« SC coils close to RF cavities (28 MV/m RF gradient) T
.« Some evidence that RF cavities have problems in B-

fields
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< TasiCooing Sage > MAGNET PROGRAM

e Conceptual design studies and modeling of SC V4
&L magnets:: -

15 T at colls, including a dipole

°* magnetic and mechanical design and analysis, ,

e p _ _ _ Distributed coupling model for a 4-cell
* magnet powering powering and quench protection cavity module
 Cryostat design and thermal analysis
e System integration jjjj
Construct a prototype for the first solenoid for

that cell and proceed
Rf test stand

A cooling cell prototype:

* Design, build, and power the most challenging cooling cell
« Should face all the challenging engineering issues

RF CAVITY PROGRAM:

Cooling prototype 1.5 cell * Design and prototype a cavity for a gradient test facility

% Study rf cavity materials and achievable gradients (Cu/Au
. ;e . alloy, cryogenic Cu, aluminum)

W ey § | *Design the cavity for the 1.5 prototype and its power source
0.0 o . . . . _ _
= e B 1 *Optimize the integration between RF and SRF system

rse Position (m)

» Convince the community that a cooling channel is buildable m g -

« Engineering design process will provide input to physics . B B :
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A muon cooling demonstrator:

e Demonstrate significant 6D ionization cooling Cooling demonstrator conceptual design OUTLOOK

 Requires multiple cells, each cell should have reasonable e S posrer

cost ) BEC L LD Phase 1: (1) Design components for cavity material/limitation testing, (2)
-Use less challenging parameters to drive down the cost and &?III‘IIF test cavity materials and determine gradient limits: choose technology

10 avDig s sHos Wi LIS Cihialliic SRCH e e i ‘Phase 2: (1) Design and test remaining solenoids, (2) full cavities design,

« Address issues related to delivering and measuring the

beam

Conceptual design studies and modeling of all components needs to
start now If we like to envision these facilities in the next decade

phase rotation

(3) integration of all components for the 1.5 cell (4) begin testing...

Phase 3. Proceed to a full demonstrator program with a beam using
multiple cells but with less demanding parameters
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