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Power: 5 MW
Energy: 2.5 GeV
Current: 50 mA
Repetition rate: 14 Hz
Pulse length: 2.86 ms
Duty cycle: 4%

High reliability (>95%)
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THE ESS LINAC

~ s 352 2 | MHz s - el 704,42 MHz s

2.1 m=> €<«40m> &35m> €325 m> <585m> <«—Il139m—> <2279 mMm—> €——I1592 m——>

Source | : | HEBT & Upgrade
75 keV 3 MeV 78 MeV 200 MeV 628 MeV 2500 MeV
—m
Source 0.075 o0 %
LEBT 0.075 - 0 = . S
RFQ 3 | R . =
MEBT 3 - 3 B 3 2
DTL 77.5 4 4 = ~300 k.
Spoke 200 14 2% 14 | 058w | ~2 2.896
Low B 628 5 4x15 | 067 | ~2 5,64 Z
High B 2500 5 % 2 4 x 30 092 ~2 6.705 :
HEBT 2500 - 0 - ~300 it s
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Synchronous phase (deg)
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Phase advance (deg/m)
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FREQUENCY JUMP
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RULES OF THUMB

* Phase advance In each plane < 90°

(\/\/hen space—charge forces are not negllglble) [J. Struckmeier, M. Reiser, Particle Accelerators, 14, p227 (1984)]

» Continuity of average phase advance

(00/L)? « Focusing force; Avoid space-charge redistribution.

llEEcepession = 0.4

(To avoid mismatch resonances) U™ Lagniel, EPACS6]
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RULES OF THUMB |I
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RULES OF THUMB |I
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ENVELOPE / DENSITY  (
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M. Eshrag; HB2012,, Beijing, China |8 September 2012
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cRROR STRATEGY

o Sty
* Apply error to one variable (e.g. Ax, or A, ...)
* Find individual tolerances
> Sits ek
* Apply weighted errors to all variables
* Find sensitivity

Ax, Ay A, AG A, A, AP
(mm) (mrad) (76) (mrad) ()

QUAD s | s O* N/A
CAVITY 5 0 N/A 3 1.5

A Eacc
(%)

N/A
[is
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Frequency (# linacs)
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BREAKING THE RULES
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SUMMARY

* A linac respecting known rules of thumb Is designed and
simulations do not show any sign of beam quality degradation.

- Statistical runs are performed to check the sensitivity of the
IR e tierical life errors

* How important Is the emittance!
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