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RFQ 4.5 — | | | 600 CEA Saclay
MEBT 40 Il Quads 3 | |5 ESS-Bilbao
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Parameter Baseline -mm

Average

Power

Final Energy 0.8 2.0 GeV
Peak Current 62.5 62.5 mA
Pulse Length 2.86 2.86 ms
Repetition 14 14 Hz
Rate

Duty Cycle 4% 4% -




Status of the Project @

NCL and beyond

= NCL installation in ongoing at the moment. Next steps is the DTLs installations.
= Cryo distribution line for MB and HB is done. Spokes underway.
= TS2 and Freya as measuring the Elliptical cavities cavities and Spokes

= Cryo plant, LWU and PRL all installed and tested. RF distribution line is also

comp leted. SRR2A SRR2B SRR3
Sep7'21 Feb 16 '22 Oct 14 '22
2021 Today 202

2021 g 2023

RFQ Conditioning (N Jun 9 '21-Jul 3021
Beam Commiissioning (1Src to MEBT FC) IS sep 20 '21 - Nov 19 21
MEBT Bunchers Conditioning Bl Feb 2 '22 - Mar 1 '22
DTL1 Conditioning I Feb 2 '22 - Mar 1 '22

Beam Commiissioning (ISrc to DTL1 FC) (N Mar 2 '22 - Apr 12 '22
DTL2 Conditioning I Aug 19 '22 - Oct 6 '22

DTL3 Conditioning NN Aug 26 '22 - Oct 13 '22
DTL4 Conditioning (N Aug 22 '22 - Oct 7 '22

Beam Commissioning (ISrc to DTL4) [N Oct 28 '22 - Feb 6 '23




Normal Conducting Linac @

lon Source and LEBT Commissioning (2018-2019)

.. . ~85 mA extracted ~60 mA extracted
= Source and LEBT were commissioning
between 2018 and 2019 8 /\f | 80
= Source proved to be very flexible. E "
=
@ 40 40
= We suspect the beam is coming out witha & — o
o — LEBT (FC) 2l

larger divergence than expected from
simulations (still to be verified)
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= Emittance is a bit higher than the design as
well.
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= Still some equipment left to be tested a
commissioning at this next round (2021):
iris and new chopper.
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Normal Conducting Linac
RFQ Conditioning 2021
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Normal Conducting Linac @

MEBT and DTL plans

Next commissioning round will include just the RFQ and partially the MEBT.

DTL tanks installation will start this year (2021).

= MEBT is installed. RF power for the buncher cavities is the one piece still missing.
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Infra and Support

RF Distribution Line
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Infra and Support @

Cryo Distribution System, Phase Reference Lina and Linac Warm Units
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Infra and Support

Cryo Plant
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Courtesy: Philipp Arnold
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Super Conducting Linac @

Spokes, Medium and High Beta Cavities

= Cavity parameters:
— Spokes: 2 cavities per cryostat, 13 cryostats in total, max. gradient 9MV/m. Built by IPNO Orsay

— Medium Beta Ellipticals: 6-cells cavities, 4 per cryostat and 9 cryostats in total. Max gradient is
16 MV/m. Built by CEA.

— High Beta Ellipticals: 5-cells cavities, 4 per cryostat and 21 cryostats in total. Max gradient is 20
MV/m. Built by CEA.
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Super Conducting Linac

Test Stands

= Spokes cryomodules are to be tested in
Uppsala at Freia Lab (right)

= Elliptical (medium and high beta)
cryomodules are being tested at ESS (below)

15



ESS Upgrade: ESSnuSB

Neutrino facility for observation of CP violation
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ESS Upgrade: ESSnuSB o

H- Source and Stripping issues 1 —
10 "' - *
Table - o = 1071
able 1: Beam parameters for ESS linac in standard mode and for the upgrade |E
Parameter ESS Upgrade Upgrade E 10~ IR i a
Ion +H" +H" in
P 4 p E 10-5
Average beam power 5 MW 10 MW 10 MW .
w
Kinetic energy 2 GeV 2 GeV 2.5 GeV =107
o Lorentz
Macro pulse current 62.5 mA 62.5 mA 30-60 mA 10-¢ BS
Macro pulse length 2.86 ms >2.9 ms >2.9 ms Blackbody, 125 K
Subpulse length N/A ~0.72 ms ~0.72 ms | T T T [ [ I
. 0.0 2.5 5.0 7.5 10,0 125 15.0
Pulse repetition rate 14 Hz 28 Hz 28 Hz o, [mm]
Beam Duty cycle 4% 8% 8 %
. FIG. 8. Dependence of blackbody, IBSt and Lorentz strip-
Linac length 352.5m 352.5m 352.5+ca70m ping {quadrupoles only) on aversge transverse beam size o1
for & 2.5 GeV beam traversing a FODO lattice (6m = 20
cells) of one quadrupole pair and one bunching gap per cell.
Beam parameters are determined by setting phase advance
2.86 ms 2.9 ms (0.65ms) _ 36ms (1/28Hz) Baseli and solving for optimum inputs. A range of 1-90° phase ad-
p— h .':se ine vance runs gives the resulting range of beam sizes. Blackbody
8 % duty cycle stripping = simulated separately, assuming & constant o) for
28 Hz p* H each point
60 mA point.
RE\_/ \_/ Accepted for publication in PRAB

https://arxiv.org/abs/2103.16195

Courtesy: B.T. Folsom, M. Eshraqgi and N. Blaskovic Kraljevic
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https://arxiv.org/abs/2103.16195

Thank you!



