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AMD design



Field map

e Optimised 2D Opera field map from Hugo was used

* Three different scenarios: Low, Medium and High field peak
e AMD parameters
* 14 turns; thickness: 8 mm; gap: 0.8 mm; outer radius: 60 mm

e total length: 127.7 mm
e innerradius: 6.5—55.45 mm (Low), 5—54 mm (Medium), 3.5—52.5 mm (High)

e Fringe field in target not considered
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Tracking results

: . Ne+ Ne+ at Ne+at | :
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I i 85100 e
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The Medium peak scenario has the largest e+ yield, even better than analytic results.



Comparison at AMD exit
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Comparison at TW structures exit
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Comparison at Injector Linac exit
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Field

—

e Medium peak scenario used in this test

e Optimized design | R,=60 mm, y=0.450, 0=5.67 10’ S/m,
N=14 turns, gap 0.8 mm, f=25kHz | Ri=3.5 mm, Re=52.5
mm | refined mesh 10000 points

~— Optimized design | R.=60 mm, y=0.450, 0=5.67 10’ S/m,
N=14 turns, gap 0.8 mm, f=25 kHz | Ri=5 mm, Re=54 mm |
refined mesh 10000 points
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e Optimized design | R,=60 mm, y=0.450, 0=5.67 10’ S/m,
N=14 turns, gap 0.8 mm, f=25kHz | Ri=6.5 mm, Re=55.45
mm | refined mesh 10000 points
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Comparison at target exit

Medium scenario e+ yield at target exit PEDD (given final yield = 2)

Without fringe field | 11.9

With fringe field 11.2
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Comparison at target exit
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Comparison at target exit

With fringe field

e+ yield at target exit

PEDD (given final yield = 2)
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High peak scenario

x10°
B — Low peak fringe
250/ — P g
- — High peak fringe
200|—
150[—
100[—
50—
0_ 1 1 I
R E— a 2 0 2 4 6 8 10

fa?
o

120 — Low peak fringe

— High peak fringe

100

80

60

40

20

| | | | | | | | | | | | | | | | | | | | | | | |
-1.5 -1 -0.5 0 0.5 1 1.5
px [MeV]

12



Comparison of final results

e+ yield at e+ yield at e+ yield at Effective

Medium scenario |, \1D exit . TWexit | ILexit e+ yield

Without fringe field| 851 = 258 239 217 - 31.9J/g

With fringe field | 719 = 241 | 229 217 42,9 J/g
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Comparison at AMD exit
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Comparison at TW exit
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Conclusion

Medium peak scenario for AMD design seems to be the best

Opera model seems to have better results than analytic model, where the peak field is
less affected with the increase of the entrance aperture compared to the analytic
formula

Fringe field has small effect on e+ yield, but has a big affect on PEDD and therefore
can not be neglected. Low peak scenario has larger effect than High scenario, as
expected from the field maps

Once the AMD field map is finalised and decided, need to re-do the global
optimisation, with the fringe field taken into account in target
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