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European Spallation Source
A Multi-MW Facility
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To a building site (2017) €
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To a facility (2022) e
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European Spallation Source

A Multi-MW Facillity

High Power Linear
Accelerator:

A Energy: 2 GeV
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ESS Instruments
A Multi-MW Neutron Source
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A 15 instruments in baseline budget and in development

A 22 instruments in baseline design

A A total of 42 beam ports -> ~ 35 instruments possible

Large-Scale Sructures

Diffraction

Multi-Purpose Imaging
ODIN

General-Purpose SANS
SKADI

Broadband SANS
LOKI

Surface Scattering

Horizontal Reflectometer
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Vertical Reflectometer
ESTIA

Thermal Powder
Diffractometer HEEM DAL

Bispectral Powder
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Cold Direct Geometry
Spectrometer C-SPEC

Wide Bandwidth Direct
Geom. Spectrometer
VOR

Bispectral Direct
Geometry Spectrometer
TREX

Cold Crystal-Analyser
Spectrometer CAMEA

Foectroscopy

Vibrational
Spectrometer VESPA

Backscattering
Spectrometer
MIRACLES

High-Resolution Spin-
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ESS Instrument8 High Level Plan

ESS BOT
March 2026 @%)
I NSS RBOT
A Multi-MW Neutron Source bec2025 | aoine s Soup
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ESS Target

Rotating tungsten wheel

A 5 tonnes rotating tungsten target (~3T
tungsten), He cooled

A Suspended by a 5m long shaft

Moderator and
reflector

proton beam
instrumentation monolith
vessel

neutron
beam
extraction
port

target
monitoring
plug

-

A 36 sectors, rotates @23.3 rpm, synchronized
with 14 Hz proton beam

A Expected5 year lifetime (at 5 MW)

1000h spin test in 2023



ESS Target

Key Features

Transport hall
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Utilities block ~ monolith Beam expander hall

A Target Systems A Neutron Beam Extraction Systems
A Moderators A Remote Handling Systems
A Monolith Systems A Utilities and Cooling Plant

A Target Safety Systems




ESS Target @

Status Today

A The majority of systems and components for the Neutron Factory have been delivered to site.
A The installation works critical for achieving Beam on Target are generally completed.

A Testing of individual systems and commissioning of systems groups is completed.

A Integrated tests and commissioning of system groups are largely completed.

A Full integral commissioning of the Neutron Factory to be completed by the end of 2025.




ESS Accelerator

Overview
< 1352.21 MHzl T = 170442 MHzC—_—

<25m—=> «46m=> <«40m—> <389m-> &59m> «—767Tm— <« 1789 m —

I Medium 8 High B
75 keV T 36 MeV1 1 190 MeVI 216 MeV 1 571 MeV 2000 MeV

Dump Line >

Length No. Magnet #Cav x Bg/(Opt)| No. Sections Power (kW) IK partner
LEBT (from Plasma) 2.7 2 Solenoids | INFN-LNS
. MEBT 4.0 Il Quads 3 | [5 ESS-Bilbao
20001870 : T
625 LEDP + Spoke 559 26 Quads 26 x (0.50) 13 330 IPNO
Medium Beta 76.7 I8 Quads 36 x0.67 9 870 LASA / CEA
2.86 High Beta | (~1:3 Gev 93.7 22 Quads 44 x 0.86 § 1100 STFC / CEA
14 High Beta Il 85.2 20 Quads 40 x 0.86 10 1100 STFC / CEA
Contingency + HEDP 1323 32 Quads I5 Elettra
4 Dogleg 64.4 12 Quads + 2 I Elettra
A2T 44.7 6 Quads + 8 Raster | Aarhus Uni




ESS Accelerator @

Overview

= 135221 MHz! L = 170442 MHzC—_— Dogle

<25m—=> <«46m—> <«40m—> <389m-> &559mMm> «—767Tm— <« 1789 m —
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Road to Beam on
Dump (BOD)




Road to Beam on Dump (BOD) @

ESS Accelerator Baseline Scope (2ZMW)» 5MW
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First Beam at ESS

19 September 2018




Beam to DTL1 -

Timeline
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Beam to DTL4 o

Timeline
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Delivering the SCL

CM Delivery Chain
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Delivering the SCL

CM Delivery Chain
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the SCL
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Del

CM Delivery Chain




the SCL
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Delivering the SCL @

CM Installation
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Delivering the SCL

CM Installation Progress
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Delivering the SCL

VIP Visit
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Tracking Systems Readiness
RF Systems
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# Installation on -going CELL 100/110 CELL 120 CELL 130 CELL 140 CELL 150A
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Tracking Systems Readiness
LWUs and Magnets



