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BROOKHRAEN. The Plan

- General layout: linac, RLA, two FFAG rings.
« Start with cost-optimized FFAG parameter set (Berg)
0 5-10 GeV and 10-20 GeV
« Obtain approximate FFAG magnet design to get end fields (Kahn
« Track FFAG in ICOOL (Palmer)
0 5-10 GeV first: trickiest
« Examine longitudinal transmission (Berg)
- Validate ICOOL tracking (Berg)
« Design linac and RLA for low energy (Bogacz)
« Produce kicker specifications (Palmer)

« Produce FFAG magnet design for costing purposes (Gupta?)
0 10-20 GeV first: drives cost



[BROOKHRVEN Acceler ation L ayout Wy

10-20 GeV FFAG

Linac to 1.5 GeV



[BROOKHRUEN Cost-Optimized FFAG Design iy

« Assuming a triplet non-scaling FFAG

0 Doublets look slightly better for cost, but triplets may Bdetter stability properties

« Specify low-energy tunes, voltage per cell, drift lengthR¥- cavity (Lg), drift
between adjacent magnefs{), V/wATAE (V' is total voltage AT is height of
time-of-flight parabolalAE is energy rangey is angular RF frequency: characterizes
longitudinal phase space transmission)

« Normalized transverse acceptante,,
- Time-of-flight parabola has equal values at low and highgiaer
« Assume 8 cells have no RF (injection/extraction)
« Minimize cost
0 Palmer’s cost model, with my continuity modification

0 Magnet aperture 1.3 times that required for beam
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Time Deviation (ps)

Time-of-Flight vs. Energy
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Parameters. Table

Enin (GeV) 5 10
Emax (GeV) 10 20
V/WwATAE 1/8 1/12
A, (mm) 30
Lo (m) 2
LQ (m) 0.5
V per cell (MV) 7.5
frRE (MHZ) 201.25
Empty cells 8
Vi Vy at Emin 0.35
n 90 105
C (m) 606.918 767.953
V total (MV) 675.0 787.5

QD QF QD QF
L (m) 1.612338 1.065600 1.762347 1.275747
p (M) 15.2740 -59.6174 18.4002 -70.9958
xo (mm) -1.573 7.667 1.148 8.745
r (cm) 14.0916 15.2628 10.3756 12.6256
Bo (T) 1.63774 -0.41959 2.71917 -0.70474
By (T/m) -0.1883] 8.1768| -15.4948 12.5874
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BRODKHRUEN Par ameter s (cont.) My

Muon Collaboration

QD
B,>0

« Reference orbit in magnet: is length,p is radius of curvature’' is total length
« Magnet: center i from reference orbit, aperture radius-is

- Fields on reference orbif3y, horizontal gradient i$34



[BRODKHAVEN Magnet Design 50

Muon Collaboration

- Two parallel magnet design efforts

0 One with emphasis on end fields for tracking.

0 Get 5—-10 GeV magnets first: expect worst dynamic behavior.
0 May not be realistic construction.
0 Field accuracy Is important.

0 One with emphasis on cost.

0 Get 10-20 GeV first: if don’t get a good cost for this, problem.
0 Want a good cost estimate, so correct construction is impart
0 Complete field accuracy not so important.

0 J-PARC magnets similar



BROOKHEVEN Magnet Design for Fields e

Muon Collaboration

 Preliminary work by Kahn

UNITS 06~ UNITS
Length tcm Length m
Flux density : gauss | Flux density : T
Field strength : oersted 0.4 Field strength : Am*
Potential : gauss-cm Potential :Wbm*
Conductivity : S cm* Conductivity :Sm®*
Source density: Acm” 0.2 Source density: A m*
Power cergs’ Power :
Force : dyne Force :N
Energy :erg 0.0 Energy :J
Mass ig ' Mass tkg
-0.2 [~
-04 [~
-0.6 [~
-0.8 [~
PROBLEM DATA PROBLEM DATA
dffagC1.0p2 1.0 fffagC.st
Linear elements ’ Linear elements
XY symmetry XY symmetry
Vector potential | Vector potential
Magpnetic fields -1.2 Magpnetic fields
7554 elements Static solution
3884 nodes Scale factor = 1.0
38 regions 14 — 7554 elements
3884 nodes
38 regions
-1.6 [~
I | | I | I | | | |
X coord -0.14 -0.1 -0.06 -0.02 0.02 0.06 0.1 0.12
Y coord 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Values of BY
X [cm]
V- OPERA-2d V- OPERA-2d
Pre and Post-Processor 9.000 Pre and Post-Processor 9.000
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BROOKHRUEN J-PARC Magnets 50

Muon Collaboration

- KEK designed combined-function magnets for J-PARC (Ogt<al., with BNL
consultation)

« Apertures slightly smaller (8.7 cm radius), magnets lor{gamn). Not drastically
different.
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[BROOKHAVEN Tracking 50

Muon Collaboration

« ICOOL tracking
0 Start with no acceleration, verify constant-energy bebravi

0 May accelerate with very low-frequency RF: verify tran®gebehavior with
acceleration

0 Accelerate to verify longitudinal acceptance: 150 mm dekir

0 This is one big unknown: study by itself
0 With and without third harmonic

« ICOOL validation
0 Probably tough to validate on end fields, etc.
0 May be able to test simpler lattices against COSY, PTC, mgcod

0 Test both closed orbit calculation, and tracking aboutediosrbit
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BROGKHAVEN Low Energy Acceleration

« Starting point is Palmer’s plan presented at collaborameeting
0 Linac to 1.5 GeV, then dogbone to 5 GeV.

« Bogacz may make modifications if they seem best

0 Racetrack instead of dogbone

0 More passes

0 Different injection energy

« Design should provide sufficient information for rough cogt

« Will do some tracking
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