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e ESS
e ESS Linac status

— Overview, schedule

— Cavities

— RF systems

— Power Converters

— Beam instrumentation
— Cryo system

— ICS/MPS/PSS

— Installation

- Q/A
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A European collaboration project
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Top-level Schedule ' S

> Beam on Dump (BOD)

Accelerator Ready for Beam on Target

> ISrc to DTL1 > (RBOT)

End of
> Construction

> ISrc to LEBT > ISrc to DTL4

|

2021

’ Beam on Target (BOT)

2019 2020 2022 2023 2024

> Start Of User Program (SOUP)
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Parameter m Value

Energy GeV 2.0
Current mA 62.5
Pulse length ms 2.86
Pulse repetition rate Hz 14
Average beam power MW 5
Power during pulse MW 125
Beam emittance at target, €, nmmmrad  0.34

Beam emittance at target, € 7T mm mrad 0.36
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— 3802 MHzC————————— = = 70442 MHzC——

Dogl.
€25m> €46m-> €«40m> €BIM> €5Im> «—767m— < 1789m —> Lt

i
75 keV 3.6 MeV 90MeV  206MeV 571 MeV 2000 MeV g
Energy  Frequency No. of RF power RF power
(MeV) | IMHz Cavities | '°™P/K | equired kw | RFSOUrce | o ecified /kw
Source | 0.075 - 0 ~300 —
LEBT | 0.075 - 0 ~300 —
RFQ 3.6 352.21 1 ~300 1600 Klystron 3000
MEBT 3.6 352.21 3 ~300 20 SSPA 35
90 352.21 5 ~300 2200 Klystron 3000
Spoke 220 352.21 | 26 (2/CM) ~2 330 Tetrode 450
Me‘:,f”m 570 | 704.42 | 36 (4ICM) |  ~2 870 Klystron 1500
High B | 2000 | 704.42 | 84 (4/CM) ~2 1100 Klystron/IOT | 1500/1200
HEBT | 2000 — 0 ~300 — 7
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 RFQ under machining

e DTL parts under fabrication

* DTLs will be assembled on-site

* Spoke cavities testing to start

* Elliptical test cryomodule under assembly
* Medium beta, high beta prototypes tested



@ —
Cavities N

 RFQ under machining

e DTL parts under fabrication

* DTLs will be assembled on-site
* Spoke cavities testing to start

* Elliptical test cryomodule under asse
* Medium beta, high beta prototypes tested



@ —
Cavities N

 RFQ under machining

e DTL parts under fabrication
 DTLs will be assembled on-site
Spoke cavities testing to start

ESS Double-Spoke prototype cavities
ZA-01 Romea, ZA-02 Giulietta & SD-01 Germaine

] 9 10
Eacc (MV/m)
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 RFQ under machining
e DTL parts under fabrication
 DTLs will be assembled on-site

* Spoke cavities testing to start

1.0E+11

ESS Double-Spoke prototype cavities
ZA-01 Romea, ZA-02 Giulietta & SD-01 Germaine
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Klystrons for RFQ/DTL
e Tetrode stations Spoke
e Klystrons medium beta

* Development project
MB-10T

e LLRF based on MTCA-4
 |nterlock PLC + FPGA |
* Waveguide systems

THALES
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Klystrons for RFQ/DTL
e Tetrode stations Spoke
e Klystrons medium beta
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e LLRF based on MTCA-4
 |nterlock PLC + FPGA |
* Waveguide systems
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0.00 10.00 20.00 30.00 40.00
Drive power (W)
Beam Beam | 5olencid current| RF .
No. | voltage current power Iris
(kV) (A) 1 2 (MW)
1 1115.0 23.6 10.0 10.0 1.51
2 1064 21.2 10.0 10.0 1.52
3 [98.0 18.7 9.0 85 1.23
4 |75.0 12.7 7.0 8.0 0.625 Iris 1
“““ 5 94 7.0 0.350 Iris 2
A
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 New concept for HV
modulators, Stacked
Multi Level, SML

e Cost and size reductions

* Prototype demonstrator

* First serial items under
construction

* Magnet power
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* New Concept for HV S N
modulators, Stacked

MUIt| LeVEI, SML s g: T FUE SN S S !I—Pm'sevouag;ﬁ[
* Cost and size reductic gj\ Ciaops S - / '
T 1 R
* Prototype demonstra \4/ s s e c S L
. . . - Time [z]
* First serial items UNC = o s N
= U\ — Primary Currernt [P.]_
construction
* Magnet power e
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Beam instrumentation ' souRcE

e Extensive collaboration
e Several categories of systems

Beam Accounting Doppler System

Beam Current Monitors
Faraday Cups

Beam Loss Monitros (ionization, neutron)

Aperture monitors
Centroid Beam Position Monitors
Distribution Emittance Measurements

Bunch Shape Monitors

Wire Scanners

Beam Induced Fluorescence

Imaging

13
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* Three cryoplants

 Two under commissioning (test stand and
accelerator)

* Liquid helium production started

14
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accelerator)
e Liquid helium




EUROPEAN
r SPALLATION

Cryogenics

 Three cryopla
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Installation RF components in gallery K e
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Test stand — HV supplies, Amplifier tubes sounc
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Summary N

e ESSis a joint European research facility

* ESS is being constructed and installed in Lund

e ESS has the world’s largest linear proton accelerator
* Neutrons are generated in a Tungsten target

e ESS neutron flux will be the largest in any facility

* The neutrons can be used for world-leading
materials science

 The construction and installation are in a very
intensive phase

e Start of user program 2023

20
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Questions?
Thank you

Help from my co-authors is gratefully acknowledged:
R. Garoby, M. Lindroos, M. Jensen, C. Martins, T. Shea
J. Weisend, P. Arnold, A. Nordt, S. Birch
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