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Why this Infrastructure?

» After the Big bang Equal amount of Matter and Antimatter created.
» The observed universe is dominated by matter only!
» For this to happen, fundamental physics principles and symmetries

10,000,000,001
must be broken in the early universe.

This is not fully understood!

» At the international level, in contrast to 20 years ago, neutrino long
baseline projects exit only in the USA and Japan.
» Crucial Information appeared in 2012 that gave an advantage to an EU-

based infrastructure.

16/02/2023 T. Tolba, 11th European Networking Event 2024, Dusseldorf

—————

10,000,000,000




The European Spallation Source (ESS) layout ég@sb

DER FORSCHUNG | DER LEHRE | DER BILDUNG ESS neutrino Super Beam plus

: : ; | e 1 ‘ T = Q;_ﬁ:\\\_ EUROPEAN
»The ESS facility is under construction in Lund, tund T — o= o ‘ = i '-\lﬁ '

eﬁ'lj | SPALLATION

")/ SOURCE

Sweden

» The most powerful proton linear accelerator ever

Target ,
Monolith Exp. Hall

of 5 MW B = S E01

built, with beam kinetic energy of 2 GeV and power

e : - : Central Utility
» The world’s most powerful neutron source e T e e Eel

(ca. 40x10%> n-cm™2-s1)

\ e
RO G
weOUSOH

16/02/2023 T. Tolba, 11th European Networking Event 2024, Dusseldorf




| [E—— ESSVSB at the European level

A H2020 EU Design Study (Call INFRADEV-01-2017)
» Title of Proposal: Discovery and measurement of leptonic CP violation using an intensive neutrino

Super Beam generated with the exceptionally powerful ESS linear accelerator

» Duration: 4 years

Funding period 2018 - 2021 .
» Total cost: 4.7 M€
» Requested budget: 3 M€

» 15 participating institutes from

11 European countries including CERN and ESS
2008)

» 6 Work Packages

LAGUNA-
LBNO (2010-

2014)

COST Action
CA15139
(2015-2019)
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» Approved end of August 2017



ESSVSB at the European level
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A H2020 EU Design Study (Call INFRADEV-01-2017)
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https://epjst.epj.org/articles/epjst/abs/first/11734_2022_Article_729/11734_2022_Article_729.html
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ESS neutrino Super Beam plus

Research and Innovation actions

And the EU decision arrived on... Innovation actions
26/07/2022 Design Study

HORIZON-INFRA-2022-DEV-01

Funding period 2023 - 2026

Study of the use of the ESS facility to accurately measure the neutrino cross-sections for ESSvSB
leptonic CP violation measurements and to perform sterile neutrino searches and astroparticle physics.

Acronym of Proposal: ESSvSB+
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Material Science

Target materials, cooling system and
technology to withstand Mega Watt
power beams.

large strip-lines for capacitors
and other connections

120uF capacitor

sirip-tines norns 1-0(4 o bank (12X10uF)

discharge big switch
y M

recovery diode

Technologies impeded in the Infrastructure

Granular T: Coi it

*  Target made of 3 mm titanium
spheres cooled by transverse helium
gas cooling

ESS
Accelerator

Geological Science
Mining, Large cavern
Excavation, Diamond
drilling, Underground
safety and handling
systems

recovery coil Transfer Line

hight: 3,2m

| Accumulator Ring

High voltage

technologies
Deliver kA currents
in few Hz rates,
electric insulators,
strip lines, etc.

Low Energy Monitored Neutrino
Beam (LEMNB)

LEnuSTORM
Far Detector

Facility Buildings
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— nuSTORM near Detector

LEnuSTORM Racetrack

ESSnuSB+ Target (1.25 MW) (1 horn)
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Depth 1500 m
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Detection technologies &
Analysis tools
Photo-sensors (e.g., PMTs), read-ou
electronics, control electronics,
Machine learning, Al, etc.

BinDA-Hke r-emulsion Super-FGD like detector (1 t fiduclal)




UH
i
(23 Universitit Hamburg

DER FORSCHUNG | DER LEHRE | DER BILDUNG

ESSVSB Project Time Evolution
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ESSvVSB Infrastructure in Glance

physics
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https://www.youtube.com/watch?v=PwzNzLQh-Dw https://www.youtube.com/watch?v=gAnvftOnAlg
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Key members

o\
Tord Ekelof

Science Leader

Marcos Dracos
Project Leader

Tamer Tolba
Dissemination and
Exploitation Board Chair

Aysel Kayis Topaksu
Governing Board Chair

How to contact us

& www.essnusb.eu
< carole.mabrouk@iphc.cnrs.fr

y @essnusb
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