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VD,

ESS neutrino Super Beam plus

Co-funded by
the European Union

ESS Linac Power

07/10/2026
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2025/09/

lll. ESSnuSB Target Station (5 MW)

. ESSnuSB+ Low Energy nuSTORM (1.25 MW)

1:1000

Accumulator not requested

Specific Target Station with instrumented decay tunnel
Rough integration to the the design at the moment
Proton LINAC, 2.0 GeV and 14 Hz (parasitic operation?)

Accumulator requested

Beam Switchyard (assembled but not fully used)

Hadronic collector based on one Horn Extraction System
Room for Power Supply Units o
Morgue and Hot cell + RacetriCk Ring

H- LINAC, 2.5 GeV and 28 Hz 50 m Decay Tunnel

Accumulator requested

Beam Switchyard fully operational
Hadronic collector based on Four Horn
Room for Power Supply Units

Morgue and Hot cell
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@sb WP3 Target Station Facility

ESS neutrino Super Beam plus
Target station to near detector — Integrated CAD (July 2026)

LEnuSTORM racetrack (beside the decay tunnel, projected):
inclined as a whole on the slope, = 3.2 m over the 81 m straight
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decay tunnel
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D, WP3 Target Station Facility

Co-funded by

ESS neutrino Super Beam plus the European Union

surf. (air) ESSnuSB Target Station

(FLUKA Model — T.Tolba)
Horn Gallery (HG) Decay Tunnel (DT) Beam Dump Area (BD)
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e, WP3 Target Station Facility

N Co-funded by
ESS neutrino Super Beam plus the European Union

Power-deposition distribution
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Limits of the color scale: m Y

min. value = 3.6x102° kW/cm?3 L

max. value= 2.1x10> kW/cm?3 e et

Integral (4-horns) = 4180 kW )

Tamer Tolba
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e, Status of Ta rget Station for ESSnuSB+

. Co-funded by
ESS neutrino Super Beam plus the European Union

1l ESSnuSB Target Station (5 MW)

Beam Dump
(T.Tolba)

Hot Cell

* Able to manipulate/repair
Hadron collector.

* Work under radioactive
environment.

Morgue
Store radioactive waste

Power Supply Unit

* 16 modules (350 kA pulse/14 Hz)

* Located above the beam
switchyard

* OQutside of the radioactive part
of the facility

* Good position to synchronize
with switchyard PSU

Proton Beam

4x1.25 MW
Hadronic Collector

Four Horn System
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e, Status of Ta rget Station for ESSnuSB+

ESS neutrino Super Beam plus

Co-funded by
the European Union

i Target Station

a)

k
b)

S
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Packed Bed Target

Support Structure

Estimated Cost : 3.750 000
i Horns

Estimated Cost : 2.000 000

e Conductor shaping
* Water jet System
e Horn cooling System

Estimated Cost: 3.750 000

Horn Model +Water jet system
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és@sb Status of Target Station for ESSnuSB+

N Co-funded by
ESS neutrino Super Beam plus the European Union

i Proton Beam Windows

i Water flow in a channel at the base of the
beam window

i Water temperature: 22°C
i Convection: 1000 W/m?Z32K

i Results are close to analytical solution under
the same conditions

° om Q.09 4wl
— — 3
0.008

i R&D Necessary to check the simulation

i PBW System
Instrumentation

i Four PBW insuring transition between i e S .
switchyard and Targets B |

i Shielding chamber

i Cooling circuits (Pumps, filters)

i Sealing System Vacuum System : .‘
Connector PBW Seal

i Secondary Instrumentations
] ESS Proton Beam Windows (5MW/14Hz)
Estimated Cost : 1.300 000 R. Vivanco et al 2018 J. Phys.: Conf. Ser. 1021 012065
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6@&) Status of Target Station for ESSnuSB+

ESS neutrino Super Beam plus the European Union

i Power Supply Unit

large strip-lines for capacitors

- 120uF capacitor
bank (12X10uF)

discharge big switch

recovery diode v

recovery coil

Component for one PSU module

e 1:+4+12kV - 24kW Charger

e 2 : Recovery Diode 8 dul

e 3 : Recovery Coil pa N ";0 :l_es

- 4 : Big Switch striplines

e 5 :Bench Capacitor L

Estimated Cost : 1.300 000 a9%
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e, Status of Target Station for ESSnuSB+

. Co-funded by
ESS neutrino Super Beam plus the European Union

Beam dump core thermo-mechanical simulations

parameter | e

Projectile Proton
E
— Ebeam 2.5 GeV
D
e, 1.25 MW (4-horns) / 1.66 MW (3-horns)
Beam-profile Gaussian (FWHM = 0.94 cm)
Horn current 350 kA

BD core materials Graphite core and Cu

Water, Cu plates (heat sink),
Cooling system Digrater tobe=10 €M/8 €M, Tiee warer = 288 K
flow rate, . = 30-50 I/min

OO O o o
00 'K'L""""’C'O\Dﬂor-.—n,-
N — gl et ™ | v

Estimated Cost : 3 200000
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é@é) ESSnuSB+ : Cost Status

ESS neutrino Super Beam plus

Target Station Facility

Horn Gallery

LADM Gallery

Co-funded by
the European Union

PBS Name Cost (Euros)

Target + Integration System

Hadronic Collector System
Horn Support Structure
Power Supply + Striplines

Proton beam window

Upstream shielding (ESSnuSB
Beam Dump)

Target and Horn Replacement
System

General Systems and Services
Facility Building Structure

Total

3750000
3750000
2000000
1 300 000
1300000

3 300000

40.400 000

21 800 000
20724000
98 324 000
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(?SSVS];) Status of Target Station for ESSnuSB+

ESS neutrino Super Beam plus

Large Aperture Dipole

Tungsten Material : 168 Euros/kg

Iron Material

: 0,0844 Euros/kg

Co-funded by
the European Union

PBS Name Cost (Euros)

Dipole Iron Yoke

Dipole Core soft iron

Dipole Copper Conductor

Dipole Electrical Insulation (PEEK)
Power Supply

Cooling system

Shielding Iron

Shielding Tungsten

Total

4 280
6 040
109174
607 878
tbd
tbd
4 915
1913 856
2646 143

First estimation based on Tungsten Shielding to be updated with last results
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G/SSVSb Status of Target Station for ESSnuSB+

ESS neutrino Super Beam plus

Next Steps:

* First estimation of the total cost of ESSnuSB+ (without T2R elements) looks compatible
with ESSnuSB total costs

e Estimation based old material prices to be updated

* News elements has to be implemented (T2R elements, ...) and services for the
downstream part of the horn (Cooling, Power Supply, ...)
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