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UROPEAN COOPERATION
IN SCIENCE AND TECHNOLOGY

Overview

A The European Spallation Source
A The neutrino beam using the ESS facility

A The needed ESI#ac modifications
A Ongoing activities

A Physics performance

A EU support
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EUROPEAN = . c ED 5 t
e EUropean Spallation ‘Source ™ ..

Target station
where neutrons
are emitted and led
to neutron beam
guides.

Clystrons and
modulators
provide the power
to accelerate the
protons.

Superconducting . \

linear accelerator N ) '\ V4 Laboratory for
where protons . N - i sample preparation.
are accelerated. < ¢ : 4

ESS Data Management and
Software Centre, Niels Bohr
Institute at the University of
Copenhagen.

Instrument hall
with instruments
for different
measurements.

Instrument, where

the neutrons scatter

off the sample, hitting
detectors and generating
experimental data.

Data management
centre, where
experimental data is
gathered, analysed
and disseminated.

under construction since 2014
(~1.85 Bua f
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EUROPEAN COOPERATION

STR.RSBOURG

s 352.2 1 MHz mossssssssmniie- —allsmssn 70442 MHz sl
«“2m—=> €5m> «Im—> «|fm> «—7Sm— «—Ill7Tm— «20m—> <« 163 m >

75 keV 3 MeV 50 MeV 191 MeV 653 MeV 2000 MeV

The ESS will be a copious source of
spallationneutrons.

5 MW average beam power.
125 MW peak power.

14 Hz repetition rate (2.8@spulse
duration, 1@ protons).

Duty cycle 4%.
2.0GeV protons

0 upto 3.5GeV withlinac upgrades
A >2.7x103p.o.tyear. Linac ready by 2023 (full power)

o To o Po Do Ix
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What kind of meutrine beam can
we extract usingthislinac?

by doubling thdinac pulsing
rat eée

proton beam ‘Z S physics

P g i
e =00 O (4
target e raB_\‘ %

hadronic collector p' /77"'/7

(focusing)

conventional neutrino (super) beam

Detector

production of a powerful neutrino beam
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IN SCIENCE AND TECHNOLOGY

IPHC ESS\S B selergy distribution 55255

- (without optimisation)

m1n12§ m1uu§

g t neutrinos | § [ anti-neutrinos
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m‘*;— 10° %
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"]Tim%...l...l.. Il' H | . mrf_%.l IWH—H”'Iﬂﬂll
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6
GeV GeV
A almost pures,
beam positive negative at 100 km from
A smalls, Ny (X;;JG )/m g{f’g Ny (:"113 )/m 1%5 the target and pel

contamination | Z¥ — — 206 o] year (in absence
which could be | *# : : > | of oscillations)
used to measurs | Ve 1.9 0.5 0.04 0.01
crosssections in al_Ze 0.02 0.005 1.1 0.5

near detector
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A B 2 2 2 ) CP violating
2

~ Am: .
J =c,,sin26,,5in20,,5in26,,, A, =—2L, B_= 4, A=2G,N,

matter effect

P —P. e
V,—™V, V,—V, . .
— K £ r m CP Violation :naascscﬁisesr'gg%'yto
PVH_WQ + PVu—% be careful, matter effects + very long baseline
also create asymmetry (small in our case)
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IPHC Neutrino Oscillations with "large™ d,, ~ ..
13

ubert CURIEN
STRASBOURG

solar
. ﬂ 005 atmospheric for "large"d
13
for smalld. At
15t oscill '['13 /\atmospherlc @ 15'oscillation
osciiiation . - AN m maximum is
maximum is L/E L/E dominated by
better CP interferen atmospheric
~0.005} ] 005
(arXiv:1110.4583 | ¢ —10 CP interference 4 ~8.8° term
0.20

~ | d.=90 2" oscillation maximum

D 0y

> cr-0

()
A 15t oscillat . A=0.3sil T
oscillation max.: A=0.3sillp o o =8 80
13~O.
A 2ndoscillationmax.: A=0.75siM-p ooy (12707 dig
(see arXiv1310.5992 and arXiv:0710.0554)
100 200 500 1000 2000
L/E

more sensitivity at® oscillationmax.
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IPHC Can we gottotthe2? osgillation

Institut Pluridisciplinaire
Hubert CURIEN

“““““““““ maximum using our proton beam?

Yes, if we place our far detector at around 500 km from the neutrino source.

MEMPHYS like Cherenkov detector (arXiv: hep-ex/0607026)
(MEgatonMassPHY Sicsstudied by LAGUNA)

ANeutrino Oscillations (Super Beam, Beta Beam)
AProton decay

AAstroparticles

AUnderstand the gravit -
ASupernovae "relics"

ASolar Neutrinos

AAtmospheric Neutrinos

A500 kt fiducial volume (~20xSuperK)
AReadout~240k8 ®MTs
A30% optical coverage :

100 m

65 M
NuPhys2017, Dec. 2017 M. Dracos IPHGIN2P3/CNRS/UNISTRA 10
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Institut Plundlscnpllnalre
bert CURIEN

SToASBOURG 540 km (2 GeV) 10 years belowsuproductlon almost only QE events
:" Bﬂ '_'.‘;- 80 T T
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0.20

EEEEE= Y

2nd oscillation max.

- well covered by the ESS
neutrino spectrum

A 0.108H] i

| 1st oscillation max.
_/

0.6 0.8 1.0
E (GeV)
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EUROPEAN COOPERATION
IN SCIENCE AND TECHNOLOGY

RRRRRRRRR

A The neutron program must not be affected and if % B
possible synergetic modifications. —

¥ T 1 | 55
Linac modifications: double the rate (B#4z Y \\ \ I \

28 Hz), from 4% duty cycle to 8%.

Accumulator (C~400 m) needed to compress to\\ \
few es the 2.86nsproton pulses, affordable by ‘
the magnetic horr860kA, power consumption,

Joule effect)

A H-source (instead of protons),

A space charge problems to be solved.
~300 MeVneutrinos.
Target station (studied in EURD
Underground detector (studied in LAGUNA).

Short pulses (&s) will also allow DAR
experiments (as those proposed for SNS) using
the neutron target.

NuPhys2017, Dec. 2017 M. Dracos IPHGIN2P3/CNRS/UNISTRA 14



|P"C Required modifications of the ESS acceleratt@ EASE.
architecture for ES£5B

IN SCIENCE AND TECHNOLOGY
RIEN

STRASBOURG

k. Gerigk and E. Montesinos  CERN-ACC-NOTE-2016-0050 8 July 2016
CERN, Geneva, Switzerland

Quotation from “Executive Summary:

nten . .
Contents . ‘ “No show stoppers have been 1dentified for
| The charee for the assessment : . .

) Scenarios for ESSnuSB a possible future addition of the capability
: of a 5 MW H- beam to the 5 MW H+ beam
3 Executive Summary . .
: _ . of the ESS linac built as presently foreseen.
4 Detailed upgrade measures

Its additional cost i1s roughly estimated at

4.1 Civil engineeringe & integration
250 MEuros.”

4.2 Electrical network
4.3 RF sources. RF distribution & modulators

4.4 Cryogenics (plant + distribution)

4.5 Water cooling

4.6  Superconducting cavities, couplers & cryomodules
4.7 Beam physics

5. Appendix 1: Visit time table

6. Appendix 2: Indicative costing of the upgrade

«<2m—=> €im> <« Im— «I9m> «—7Sm— «I|I7Tm— «20m—> <« 163 m >

Source

i 75 keV 3 MeV 50 MeV 191 MeV 653 MeV 2000 MeV 15



IN SCIENCE AND TECHNOLOGY

IP"C Preparing the EShacfor operation a0 MW VI:EI5|:
with a 8% duty cycle and 28 Hz pulsing

IEN
SSSSSSSSS

s 352,21 MHz sl il 704.42 MHz sl

«<2m—=> «5Sm> <« Im— «I9m> «—75m— <«—I|ITm—> «—20m—> <«——I63m——>

653 MeV 2000 MeV

50 MeV

191 MeV

For the mediunbeta ellipticalcavity part
ESSis planning to use tetrodes. Thales
developed a new screen grid wiffaded
wire thickness making operati@i 10 %
duty cyclepossible.

The picture shows the cryostat and test bunker at
the FREIA Lab in Uppsala where a first prototype of
the ESS 352 MHz spoke accelerating cavity is
currently under test at 14 Hz and later on will be
tested at 28 Hz

IAab Uppsala

NuPhys2017, Dec. 2017 M. Dracos IPHGIN2P3/CNRS/UNISTRA 16
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Institut Plundlscnpllnalre
Hubert CURIEN
STRASBOURG

The accumulator is needealcompresso less than fewsthe2.86msproton pulses, affordable
by the magnetic horrB60kA, power consumption, Joule effgdbut also keeping a reasonable
size of the ring.

A Baseline single-ring accumulator

\,&Jc*‘*}‘_"" —H 44.,.._“

Injection «%l A fg;esntstudies give a 376 m circumference accumulatay

4
Extraction ’% A 1ringleads to avery large spad&hargetunei shift of about0.75
Collimation : A Option: 4 superposed ringdocated in the sam@nnel,
z g
%%% RF § A Eachring receivesl/4 of the bunches during the mittirn
. ﬁ§ injection,
e A Thiswill lead to a reduction of thiine shift to the level of around
0.2 (acceptabldor the 2.86ms storageime),
Lattice , A Therehas to be enough space between the bunches in the bun

g train from the linac to permit the beam distribution system to in|
from one ring to the nexine,

A ™ AR , A Experiencalready exists from the CERN B®osterof using 4
e e superimposed rings with the aim to avoid high space charge ef

NuPhys2017, Dec. 2017 M. Dracos IPHGIN2P3/CNRS/UNISTRA 17
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|p|.|c Mitigation of high power effects” mez=s..

Mt (4-Target/Horn:system for EURCSuper Beam)

STRASBOURG

Packed bed canister in symmetrical transverse flow

configuration (titanium alloy spheres) A-target/horn system to

mitigate the high proton
beam power (4 MW) and

—¥ Cold flow in
<4— Hot flow out

Helium Flow | = .
: g /4 proton beam switchyard

0.03

NuPhys2017, Dec. 2017 M. Dracos IPHGIN2P3/CNRS/UNISTRA 18
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( IPHC Generall L.ayaud Oflthertargeh statferrs:-

ridisciplinaire
ubert CURIEN

sssssssss (copied ffromHEUREG DS) Shield

Module -l'lrs[d
/mi

8 m concrete

Split
Proton
Beam

Collimators

Targets Decay Volume Neutrino
(He, 4x4x25 m3)
Beam
Direction

19
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Institut PIur|d|sc pllnalre
URIEN
STRASBOURG

——ESS: L=360 km
—ESS: L=540 km

0o 02 04 0.6 08 1
Y fraction of Ucp

A little dependence on mass hierarchy (not so long baseline),

To

U.pcoverage at & C.L. up to 60%,

A U.paccuracy down to%at (® and 180 (absence of CPV for these two
values),

A not yet optimized facility.

NuPhys2017, Dec. 2017 M. DracosIPHC-IN2P3/CNRS/UNISTRA 20
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Institut Pluridisciplinaire
Hubert CURIEN
STRASBOURG

CPV (Nucl. Phys. B 885 (2014) 127

10
2GeV 25GeV 3GeV 35GeV ' Kristineberg
| N =“§95(())l::1 ;r
(]| i i —————
2 0.6p=""
] L
s
= | @) onggbax D=1050'm/g@ .
& — o .
& 04 = é 7/b=1000m . Zicgruvan ,:,\: )
L @© ) —360km ..":_;\' s
% Q { '“00*
= = \ S
. _\CCD 8 %
0.2 = -
L N
0 0 i L I . .v I . . v. I . \ . | . . )
' 200 400 600 800 1000
L [Km]

A ~60%li.,coverage at & C.L.
A >75%!l.,coverage aB Ui C.L.

A systematic errors: 5%/10% (signalbackg.)
NuPhys2017, Dec. 2017 M. Dracos IPHGIN2P3/CNRS/UNISTRA 21
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Institut PIur|d|smpI|na|re
Hubert CURIEN
STRASBOURG

Distance from ESS Luns40 —— e iy
Depth1232 m
Truckaccesdunnel

Hoist shaft free to use by
ESSnuSB
Rock-engineeringprospection
and studies in th&arpenberg
minegranitezones

Nyt schakt L

Lappberget

o oo Do o

Ore reserve: Dammsion ~ Kvamberget  Lappberget Kaspersbo ~ Norra
Tot. 23 608 kton_ 3360 kton 18 412 kton 1343kton 336 kton

Ore resource: 2 "
Tot. 41 028 kton 1792 kton 8843kton 6571 kton 16 819 kton 7003 kton

The ownernof theGarpenbergnine, Boliden
AB, hassigned an MoU with Uppsala
University, permitting agents of the University
to access and make investigation in the
Garpenbergnine.

NuPhys2017, Dec. 2017 M. Dracos IPHGIN2P3/CNRS/UNISTRA 22
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Institut Plundlscnpllnalre
Hubert CURIEN
STRASBOURG

Optimisations to be dlane ™

ccosE

EUROPEAN COOPERATION
IN SCIENCE AND TECHNOLOGY

0 —— 10 ——mm ———————————1————1————
25GeV. . 5%/10% syst.]
8 B T 540 km l, \\ _ 8 I ‘~‘--... -
| / \\ [ \\ I .."’N.. ]
L Il \\ l’ ‘\ “'s~ ]
\ ] Y S
F Y I 1 S b
6 \ ! v 6 o :
\“; | \ / \ @ N S 1
\ [) 1 ~

L \ I \ L s i
4 i F/ YA 4 i \\ ]

2:' —_— 2/8 yrs V/V ] 2_'

———= 5/5yrsv/v

.................................. 0 N N 1 N . 1 . a 1 . s 1
-150 -100 -50 0 50 100 150 0.0 0.2 04 0.6 0.8 1.0
0. (°) fraction of 6, (°)
.. : : 1 —
A optimizations are coming AR
25¢ ———— 5/5yrsv/v

A with the present configuration:
seems better than 2y8s,

A horn shape,

A detector efficiency (cheaper PMTs witt

higher QE),

A near detector.
NuPhys2017, Dec. 2017

5Y5s

A, (°)

-150 -100 -50 0

M. DracosIPHC-IN2P3/C Ocp (°)
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Projeat fforNNeutiines
(G RI PIm IL) Table of Contents

Summary Description of the GRIPnu project 3
1 1 1 Collaboration Parties 4
A Socio-economic and Industrial Study of the Collaboration Partes !
Consequences of constructing a World- GRIPnu vision when in operation. s
Industry Consortium 6
leading Neutrino Detector in Garpenberg in Background and business environment 6
Background 6
R . D I . . d b Business environment and interaction 8
egion Dalarna commissioned by Akt ,
H Connection to the regional economy 10
G a rpe n be rg CO u n CI I Description of the construction 11
Competences and resources 11
Translated from Swedish by Colin Carlile, Uppsala University March 2017 Conventional buildings, such as excavation, concrete work, etc. 12
Inventory of skills and resources in the local area 13
Design 14
. . . The bedrock 14
Summary Description of the GRIPnu project Blasting 15
Installation 15
Project Leader: Hedemora Enterprise AB Water 16
Water treatment 16
Geography: North Central Sweden, Skane-Blekinge and East Central Sweden Ventilation and heating 16
. . . . . Electrici d Aut ti 17
Type of project: National Regional funds programme, Investment Priority 1b O:Zrzlt::::;.;ha:eoma o i
The national strategy for ESS, the European Spallation Source, indicates that the Development of supplier systems and networks 18
T . s . . . . Purpose 18
very significant investment in international research infrastructures that is taking

place in southern Sweden will also be reflected more widely within Sweden. The ool oot -
GRIPnu project enables the ESS venture to add a second node which would have Project 20
significant positive effects in central Sweden, and enable contacts to be ‘;i"er mediate Targets 20
. . i ; arget group(s) 21
established between both academia and industry. The ESS accelerator will be the Expected results at project conclusion 21
world's most powerful accelerator with a beam power of 5 MW. A European Expected long-term effects 21
. Sl . Direct and indirect effects 21
research_ congortlum ESSnuSB, within th(_e _framework of the EU COST Actlgn, has Multiplier effects in scientific nvestments 53

been active since 2012, planning an ambitious world-leading research project on Oreanisati . .
) ) . _ T rganisation and implementation 24
neutrinos, which is based upon the use of the ESS accelerator in Lund, and within Project Organisation 24
; : ; : The Project 25
which the FREIA Laboratory in Uppsala, currently is strongly committed. Stoering Committee e
Project management and external resources 27
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IPHC ESS neutrino and muon facilltyess ..

Institut PIurldlschmalre
Hubert CURIEN
STRASBOURG

2.7x1CG%p.o.tlyear Neutrons to ESS

ESS proton

— Protons dump .
» or Long
— 5 N, n ESSwuSB
' B decar - m Test Facility A

T oym L " N . STORM
=—— channel or ring n, + h n, Detector,
Muons of average energy end -
~0.5 GeV at the level of the acceleration ring ™ _
S\ Neutrino

EY) _.-: Baseline

beam dump (per protoy Cooling g e T o S
Detectoy, Factory

=0.35 km

-

o RCS | Collider -
acceleration ’ ring ’ Muon Collider
Target-Horn Decay Beam > >
System Tunnel Dump i

e i

Collimating-

Absorbing
System

25
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|p|.|c Muoins at the leueldftihebloeam V':E'E':

Institut Pluridisciplinaire
Huber

Ga et dum
2. 7x1(¥3 p 0. t/year p

x10°®

0.7

oss Muonsat the | more than 4x18° >/year from ESSS
os |evel of the compared to 18 > used by all

oss beam dump | experiments up to now (18> for

°s (perproton) | COMET in the future).

Ll 5130 >/year
x (€M) (16.3x160for 4m?)

102 4. 1x1(¥0 >/year

B annshans naanananansi x (cm)

b ™ A inputbeam for future 60mcooling

os [ | experiments (for muon collider),

05 | Hﬁ muons/proton A good to measure neutrino-gections {3 ;) A
04 J T T<E>10.46 Gev : around 200300 MeV using a near detector,
03" | 3 <L:>~2.9 o A low energynuSTORM

"2 | iy | A Neutrino Factory,

"] L ; A Muon Collider

% 02040608 1 1214 16 1.8 2 22 24

cos IPHGIN2P3/CNRS/UNISTRA 26
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IN SCIENCE AND TECHNOLOGY
RIEN
STRRSBOURG

GROUND

LD | 2ND SEPTEMBER 2014

www.europeanspallationsourcese

Beam Line Gallery “target monolith

NuPhys2017, Dec. 2017 M. Dracos IPHGIN2P3/CNRS/UNISTRA
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EUROPEAN COOPERATION

*\} ESSSB ai the Iburepeanitevel

A COST application for networking has been succeede€A15139 (20162019)

A EuroNuNet : Combining forces for a novel European facility for neutfino
antineutrino symmetry violatiotiscovery
(http://www.cost.eu/COST Actions/ca/CA1513P

A Major goals of EuroNuNet:

A to aggregate the community of neutrino
physics in Europe to study the
concept in a spirit of inclusiveness,

A to impact the priority list of High Energy
Physics policy makers and of funding
agencies to this new approach to the
experimental discovery ¢éptonicCP
violation.

A 13 participating countries (network still
growing).

NuPhys2017, Dec. 2017 M. Dracos IPHGIN2P3/CNRS/UNISTRA | 29
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ESSSSB at the Iburopeanilevel

A A H2020EU Design Studyhas been submitted end of March (Call INFRAB&W2017)

A Title of Proposal: Discovery and measurement of leptonic CP violation using an intens
neutrino Super Beam generated with the exceptionally powerful ESS linear accelerat

A Duration: 4 years
ATotal cost: 4.7 MG .
ARequested budget: 3 MOl

2014)

' (20152019)

A 15 participating institutes from
11 European countries including CERN and E

A 6 Work Packages

A Decision: end of August

near

decay tunnel

linac 1  accumulator ita rget - U : :

'p ! - adrons 4 E : !

: —> & B : :

i — i i

: - : - + : : ,

E switchyar di hadr(?r;l é:uc;?rlllge)ct or m+n E Detectors i physics
WpP2 WP3 | WP4 | WP5 i WP6

NuPhys2017, Dec. 2017 M. Dracos IPHGIN2P3/CNRS/UNISTRA 30
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EUROPEAN COOPERATION
~<» IN SCIENCE AND TECHNOLOGY

EUROPEAN COMMISSION
__ DIRECTORATE-GENERAL RESEARCH & INNOVATION

Directorate B - Open Innovation and Open Science

Brussels.

Q- Marine MOGUEN-TOURSEL

Q CENTRE NATIONAL DE LA

<O RECHERCHE SCIENTIFIQUE CNRS
QQ RUE MICHEL ANGE 3

> 75794 PARIS

FRANCE

Subject: Horizon 2020 Framework Programme
Call for proposals: H2020-INFRADEV-2016-2017 (H2020-INFRADEV-2017-1)
Proposal: 777419 — ESSnuSB
Evaluation result letter — GAP invitation letter

Dear Madany/Sir,

I am writing in connection with your proposal for the above-mentioned call.

Having completed the evaluation, we are pleased to inform you that your proposal has passed this
phase and that the Commission would now like to start grant preparation.

Please find enclosed the evaluation summary report (ESR), based on the comments and opinion of
the experts that evaluated the proposal for the Commission.

NuPhys2017, Dec. 2017 M. Dracos IPHGIN2P3/CNRS/UNISTRA 31
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IN SEELEA ZE AND TECHNOLOGY

Call: H2020-INFRADEV-2017-1

Funding scheme: RIA

Proposal number: 777419 Maximum grant amount (proposed amount, after evaluation): 2,999,018.00 EUR
Proposal acronym: ESSnuSB

Duration (months): 48

Feasibility Study for employing the uniquely powerful ESS linear accelerator to generate an intense neutrino

Proposal title: beam for leptonic CP violation discovery and measurement.

Activity: INFRADEV-01-2017
N S — Country very supportive letter from ESS

CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE director

1 FR
CNRS

2 UPPSALA UNIVERSITET SE A

3 KUNGLIGA TEKNISKA HOEGSKOLAN SE Grant Agreement

4 EUROPEAN SPALLATION SOURCE ERIC SE -

5 UNIVERSITY OF CUKUROVA TR already signed,

6 UNIVERSIDAD AUTONOMA DE MADRID ES Pas

. NATIONAL CENTER FOR SCIENTIFIC RESEARCH - A Official start date ¥ of
'DEMOKRITOS' January 2018.

8 ISTITUTO NAZIONALE DI FISICA NUCLEARE IT

9 RUDER BOSKOVIC INSTITUTE HR

10 SOFIISKI UNIVERSITET SVETI KLIMENT OHRIDSKI BG

11 LUNDS UNIVERSITET SE

4o AKADEMIA GORNICZO-HUTNICZA IM. STANISLAWA -
STASZICA W KRAKOWIE E S S 3hadalready started

13 EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH CH :

14 UNIVERSITE DE GENEVE CH engaging postdocs.

15 UNIVERSITY OF DURHAM UK
Total:

partners:IHEP,BNLSCKACEN, SNS, PSI | RAL
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ESSnuSB kick-off meeting

15-16 January 2018
European Spallation Source ERI

urope/Stockholm timezone

it The kick-off meeting of the EU project ESSnuSB will take place at ESS in Lund (Sweden) the 15th and
Scientific Programme 16th of January 2018.
Timetable The first day (14:00-18:00) will be devoted to the Governing Board meeting where decisions have to

Gontribution List pe taken.mainly concerning the project organisation. The presence of one representative per institute
is essential.
Author List
During the second day (09:00:13:00), the Work Packages will have the occasion to present their
My Conference CS o LS
organisation and objectives.

Registration @

L Madity my: Registration Please, feel free to spread this information to all interested people in your institute or 1ns®|.

Participant List Please register to the meeting at your earliest convenience, but latest on December 19@ re is
e dcatian Christmas and New Year in between it would be good to know number of partm&(s} ore this.
How to get to Lund and NB that Accommodation needs to be confirmed by you, latest on January 1st, £y this date they will
ESS release the room booking. If you are late, you can still book the rooms for price, if they still

have availability. If so, please refer to Caroline Prabert to get the ESS pri

Support
There is a possibility that a visit to the Accelerator tunnel can be a& the second day when the
N\

I caroline.prabert@esss. .. meeting will be held at the construction site office. Do sign up if you are interested, but
nothing can be guaranteed today, due to what work will be ongoga®that date.

-—

Q +46-721-792024

Wishing you all welcome.

Marcos Dracos h s O

https://indico.esss.lu.gevent/965/overview

m Starts 15 Jan 2018 14:00 o European Spallation Source ERIC

L lomibmalone O LA 460 o=
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https://indico.esss.lu.se/event/965/overview

OOOOOOOOOOOOOOOOOOO
NNNNNNNNNNNNNNNNNNNNNN

A Significantly better CPV sensitivity at thaddscillation maximum.

A ESS will have enough protons to go to thédacillation maximum
and increase its CPV sensitivity.

A CPV: 50 could be reached over 60%ipf.range E S S 3) &ifh large
potentiality.

A Large associated detectors have a aistnoparticleohysics program.

A The European Spallation Sourda@ac will be ready in less than 8
years (5 MW, 2 GeV proton beam by 2023), upgrade decisions by
moment.

A Rich muon program.
A COST network project CA15139 supports this project.
A The EUH2020 Design Studg S S 3iSapproved and will start soo
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