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From a farmerõs fieldê
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To a building site (2017)ê
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To a facility (2022)ê
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Spokes Medium ̡ High ̡DTLMEBTRFQLEBTSource HEBT & Contingency Target

2.4 m 4.6 m 3.8 m 39 m 56 m 77 m 179 m

75 keV 3.6 MeV 90 MeV 216 MeV 571 MeV 2000 MeV

352.21 MHz 704.42 MHz

Concept, 
courtesy of 
GRE (UK)
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(Updated from Neutron Scattering, K. Skold and D. L. Price, eds., Academic Press, 1986) 
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Reactor Sources Spallation Sources
ESS

High Power Linear 
Accelerator :

Å Energy: 2 GeV

Å Rep. Rate: 14 Hz

Å Current : 62.5 mA

16 Inst ruments in Const ruct ion 
budget

Peak f lux ~30-100 brighter 

than the ILL

Target  Stat ion:
Å He-gas cooled rotat ing

W-target ( 5 MW average

power)

Å 42 beam ports
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A Multi -MW Neutron Source
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Mult i-Purpose Imaging

ODIN

General-Purpose SANS
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Surface Scattering
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Á3 instruments + Test Beam Line (TBL) ready for first neutrons

Á15 instruments in baseline budget and in development

Á22 instruments in baseline design

ÁA total of 42 beam ports -> ~ 35 instruments possible
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A Multi -MW Neutron Source
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ESS BOT
March 2026

FS SOUP

NSS RBOT
Dec 2025

Start HC

ÁTG5 milestone (IK 

partner) is followed by 

Instrument SRR (NSS 

resp.), which 

triggers Hot 
Commissioning 

(Science).

ÁReady for BOT are

Test Beam Line & 3 

Instruments:

īBIFROST

īLOKI

īODIN

ÁDREAM shortly after.

Courtesy of Sofie Ossowski
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ESS Target

Á5 tonnes rotating tungsten target (~3T 

tungsten), He cooled

ÁSuspended by a 5m long shaft

1000h spin test in 2023

Rotating tungsten wheel

Á36 sectors, rotates @23.3 rpm, synchronized 

with 14 Hz proton beam

ÁExpected 5 year lifetime (at 5 MW)
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Key Features
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3
7
 m

High bay

Transport hall

Beam expander hall
Target 

monolithUtilities blockActive cells

ÁTarget Systems

ÁModerators

ÁMonolith Systems

ÁTarget Safety Systems

ÁNeutron Beam Extraction Systems

ÁRemote Handling Systems

ÁUtilities and Cooling Plant
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Status Today
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ÁThe majority of systems and components for the Neutron Factory have been delivered to site.

ÁThe installation works critical for achieving Beam on Target are generally completed.

ÁTesting of individual systems and commissioning of systems groups is completed.

ÁIntegrated tests and commissioning of system groups are largely completed.

ÁFull integral commissioning of the Neutron Factory to be completed by the end of 2025.
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Overview
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Parameter Value

Avg. power (design/today) [MW] 5/2

Max. energy (design/today) [MeV] 2000/870

Peak current [mA] 62.5

Pulse length [ms] 2.86

Rep. rate [Hz] 14

Duty Factor [%] 4

RF Freq. [MHz] 352.21/704.42

FC

SRR1 SRR2A

SRR2B

SRR3

SRR4

SRR5
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Overview
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FC Insertable stop

Mode Current 

[mA]

Length

[µs]

Rep

[Hz]

Probe Ó 6 Ó 5 Ó 1

Fast tuning Ó 62.5 Ó 5 Ó 14

Slow tuning Ó 62.5 Ó 50 Ó 1

Long pulse 

verification

Ó 62.5Ó 2860Ó 1/30

Production Ó 62.5 2860 14

Possible only for

the dump and target

Beam modes for tuning

Possible only for 

intermediate stops

Beam footprint on Target
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Road to Beam on Dump (BOD)

ISrc LEBT RFQ MEBT HEBT
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75 keV 3.6 MeV 90 MeV 216 MeV 571 MeV 2000 MeV
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Target

870 MeV

ESS Accelerator Baseline Scope (2MW) -> 5MW
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First Beam at ESS
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19 September 2018
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Beam to DTL1
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Timeline
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3.5 mA, 5 us, 1 Hz

62.5 mA, 5 us, 1 Hz

2021 2022Jun Aug Oct Dec Feb Apr Jun

Start RFQ Conditioning
09 June 2021

Re-establish beam to the LEBT
10 November 2021

First beam through the RFQ

26 November 2021

First nominal current 
beam through the RFQ

12 March 2022

Start DTL1 Conditioning
07 March 2022

First beam through DTL1
01 June 2022

First nominal current beam through DTL1

01 July 2022

Start DTL1 Installation 

18 August 2021



Beam to DTL4
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Timeline 
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2023Jun Jul Aug Sep Oct Nov Dec 2023 Feb Mar Apr May

DTL1 Beam

DTL4 Installation

DTL3 Installation

DTL2 Installation

DTL RF Conditioning

DTL4 Beam

3.5 mA, 5 us, 1 Hz
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CM Delivery Chain
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Delivering the SCL
CM Delivery Chain
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Delivering the SCL

CM Testing @TS2
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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

C. Plos t in ar ESS PROJECT UPDATE

VIP Visit
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CMs
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Tracking Systems Readiness
RF Systems
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SPK: Tetrodes@400 kW

MB: Klystron@1.5 MW

HB: Klystron@1.5 MW
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LWUs and Magnets
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