—

A

«cee|P | Inter-stage coupling of plasma accelerators

BERKELEY LAB Office of Science

U.S. DEPARTMENT OF

Sarah Schroder, Carlo Benedetti, Eric Esarey, Chad Mitchell, Jens Osterhoff, Carl Schroeder

GLLL/
L 1 BELLA Center and AMP (ATAP Division)

5&’255&@;%% Lawrence Berkeley National Laboratory, Berkeley, CA 94720

Wake-driving Inter-stage
(laser or particle) beam coupling

PLASMA PLASMA PLASMA PLASMA PLASMA
ACCELERATOR ACCELERATOR ACCELERATOR ACCELERATOR ACCELERATOR

Motivation: Reaching collider-relevant beam energies The challenge
> Plasma wakefields exhibit GV/m electromagnetic fields promising: > Strong in-plasma focusing forces: 1201 h rers e N
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> Compact accelerator stage — Matching conditions requires strong focusing into plasma T ogol T kp
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> Inter-stage coupling must provide: — Non-negligible energy spread causing chromaticity 0 20 40Ener33 (Ge\?)o 100 120
> Incoupling of new wake-driving beam
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> Metric for a compact design of future linear accelerator facilities: > Achievable gradient of focusing optics : 2
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Effective acceleration gradient including beam delivery systems > Demand on chromatic focus correction amplitude: ¥ =\ 55 “33%) "\Be
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> Longer coupling stages implicate: - 10 P
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> Lower k-values for small beta values > Reduced demand in kL — . £ 104
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> Larger absolute chromatic amplitude > Enabeling 1:1 imaging in x and y % ~ 5 o ' a e .
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> Larger k-sensitivity of focus spot size > Reduced comatic amplitude = ° : o 15 2 1o —o5 oo o5 1o >
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> Smaller k-sensitivity of chromaticity 2 Laris () "el. energy deviation, o (%)
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Conclusion

> Exceptional focusing strength (kT/m) Two maxmimal integrated field strengths are > A systematic first-principle comparison of focusing systems
. . L . examined: . e
> Axisymmetric focusing in single device showcases the complexity of the optimisation.
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> Emittance degradation through wake excitation G-L=200T Lo ] ~ singlet | | o | o
Py ) — T triplet > ML is poised to take on the multi-dimensional optimisation.
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> Chromatic focus ~100- G- L =500 . focusing stages is key to achieve the tight focusing
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