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This work was triggered by Shane's longitudinal studies
of the non-scaling FFAG lattices suggested by
Carol Johnstone
- lattices with some surprising properties.

* How can such a wide range of momentum be
compacted into such a narrow radial band?

¢ Why does the path length vary
parabolically with momentum p?

@ How can triplet lattices apparently achieve
smaller path length spreads AC than the more
symmetric FODO?

For such basic questions, perhaps a very elementary
approach would be sufficient - thin lenses?
- especially if we keep the scope limited
to orbit geometry,
and ignore Py, Vx, Bmax......!
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Doublet & triplet lattices a la Carol




Doublet & triplet lattices a la Dejan
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Dejan Scott Carol
FDF Triplets FDF Doublet FODO-1 FODO-2 FODOPAQ FODO
Circumference (m) C 323 328 348| 481.74 436.53 612.18 470.00 1200 2041
Number of cells N 66 72 80 93 101 113 82 200 314
Cell length (m) C/N =L, 489 456 435 518 432 542 573 6.00 6.5
D-bend length (m) l4=BL 150 100 o0.80f 128 101 081 099 1.00, 0.35
F-quad length (m) li/2 =QLF 050 058 058 045 041 030 0.37 0.50( 0.075
F-D spacing (m) D3P =dI3 0.17 020 0.20f 050 050 200 2.00 200 3.00
Effective F-D spacing / L L'5o/ Lo 024 025 0.24 033 026 083 080 0.78] 0.95
F gradient (T/m) B'; = GF1 67.42 62.43 66.74 50.1 43.09 39.42 30.64 20.38| 75.90
D gradient (T/m) B'y =-GDD2 35.57 56.65 75.30f 30.4 35.68 29.97 23.70 20.42| 32.45
Quad strength factor (mean) B 9.05 9.67 10.32] 6.30 5.32 3.61 346 3.06| 1.70
Time-of-flight range/cavity (ps) [DeltaC/(c*n.a,) 11.9 9.0 6.9 8.3 7.9 6.6 6.7 2.8 5.5
Path length variation (cm) DeltaC 235 195 16,5 233 240 225 329 17.0| 51.6
(tracked) 14.2 11.7 9.9 17.1 21.4 24.0 35.0 18 51
D-bend field (T) @ 15 GeV/c By = byO 508 6.69 7.49| 453 489 485 561 234
F-quad field (T) @ 15 GeV/c B; = byq -2.85 -2.00 -1.78| -2.68 -223 -1.93 -230 -0.77
Momentum (GeV/c) for B;=0 P 19.1 19.0/ 198 204 185 185 18.9| 16.6
Momentum @ X4 = X, Beta*L',y/2 5.3 5.5 5.4 5.4 4.3 8.1 7.9 7.1 5.3
Momentum @ minimum path P(Chin) 145 145 12.8
(tracked) 14.5 14.5 15 15 15 15 15 12.7
6 GeV/c
x offset (cm)in F @ 10 GeV/c X_fi0-Xx_fi5 2.1 -1.8 -2.2 -2.6 -3.0 -4.4 2.1 -7.0
v (tracked) XCOf -2.9 -2.5 -2.1 -2.5 -2.8 -3.3 -4.8 -2.5 -7.0
x offset (cm)in F @ 20 GeV/c X_fog-X_fi5 6.4 5.4 7.2 7.7 7.8 113 5.7 7.8
(tracked) XCOf 4.6 3.9 3.3 5.3 7.4 8.4 123 6.1 7.7

N.B. Data computed with thick bend correction factor 1/3 (in place of 1/2).
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