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M. Torti,73 M. Tórtola,68 F. Tortorici,28 M. Toups,54 C. Touramanis,99 J. Trevor,26 M. Tripathi,23 W. Tromeur,79

I. Tropin,54 W. H. Trzaska,86 Y.-T. Tsai,140 K. V. Tsang,140 A. Tsaris,54 S. Tufanli,175 C. Tull,98 J. Turner,46

M. Tzanov,102 E. Tziaferi,7 Y. Uchida,77 J. Urheim,78 T. Usher,140 G. A. Valdiviesso,50 E. Valencia,172 L. Valerio,54

Z. Vallari,151 J. W. F. Valle,68 R. Van Berg,132 R. Van de Water,101 F. Varanini,128 G. Varner,63 J. Vasel,78

G. Vasseur,19 K. Vaziri,54 G. Velev,54 S. Ventura,128 A. Verdugo,21 M. Vermeulen,119 E. Vernon,15 M. Verzocchi,54

T. Viant,47 C. Vignoli,58 S. Vihonen,86 C. Vilela,151 B. Viren,15 P. Vokac,39 T. Vrba,39 T. Wachala,118 D. Wahl,173

M. Wallbank,32 H. Wang,25 J. Wang,23 T.-C. Wang,46 B. Wang,150 Y. Wang,151 Z. Wang,159 K. Warburton,82

D. Warner,36 M. O. Wascko,77 D. Waters,100 A. Watson,12 A. Weber,125, 141 M. Weber,11 H. Wei,15 W. Wei,146

A. Weinstein,82 D. Wenman,173 M. Wetstein,82 M. While,147 A. White,157 L. H. Whitehead,20 D. Whittington,153

K. Wierman,126 M. Wilking,151 C. Wilkinson,11 J. Willhite,54 Z. Williams,157 R. J. Wilson,36 P. Wilson,54

P. Wittich,38 J. Wolcott,161 T. Wongjirad,161 K. Wood,151 L. Wood,126 E. Worcester,15 M. Worcester,15

S. Wu,47 W. Wu,54 W. Xu,146 C. Yanagisawa,151 S. Yang,32 T. Yang,54 G. Yang,151 J. Ye,150 M. Yeh,15

N. Yershov,80 K. Yonehara,54 L. Yoshimura,163 B. Yu,15 J. Yu,157 J. Zalesak,17 L. Zambelli,95 B. Zamorano,152

A. Zani,20 K. Zaremba,169 L. Zazueta,172 G. P. Zeller,54 J. Zennamo,54 C. Zhang,15 C. Zhang,146 M. Zhao,15

Y.-L. Zhou,46 G. Zhu,122 E. D. Zimmerman,35 M. Zito,19 S. Zucchelli,74 J. Zuklin,17 V. Zutshi,113 and R. Zwaska54

(The DUNE Collaboration)
1Aligarh Muslim University, Department of Physics, Aligarh-202002, India

2University of Antananarivo, BP 566, Antananarivo 101, Madagascar
3Universidad Antonio Nariño, Cra 3 Este No 47A-15, Bogota, Colombia

4APC, AstroParticule et Cosmologie, Universit Paris Diderot, CNRS/IN2P3, CEA/lrfu, Observatoire
de Paris, Sorbonne Paris Cit, 10, rue Alice Domon et Lonie Duquet, 75205 Paris Cedex 13, France

5Argonne National Laboratory, Argonne, IL 60439, USA
6University of Arizona, 1118 E. Fourth Street Tucson, AZ 85721, USA
7University of Athens, University Campus, Zografou GR 157 84, Greece

8Universidad del Atlantico, Carrera 30 Nmero 8- 49 Puerto Colombia - Atlntico, Colombia
9Banaras Hindu University, Department of Physics, Varanasi - 221 005, India

1 INTERESTED COMMUNITY 3

1

Addendum to Submission European Strategy for Particle Physics



4

10University of Basel, Klingelbergstrasse 82, CH-4056 Basel, Switzerland
11University of Bern, Sidlerstrasse 5, CH-3012 Bern, Switzerland

12University of Birmingham, Edgbaston, Birmingham B15 2TT, United Kingdom
13Boston University, Boston, MA 02215, USA

14University of Bristol, H. H. Wills Physics Laboratory, Tyndall Avenue Bristol BS8 1TL, United Kingdom
15Brookhaven National Laboratory, Upton, NY 11973, USA

16University of Bucharest, Faculty of Physics, Bucharest, Romania
17Institute of Physics, Czech Academy of Sciences, Na Slovance 2, 182 21 Praha 8, Czech Republic

18Centro Brasileiro de Pesquisas F́ısicas, Rio de Janeiro, RJ 22290-180, Brazil
19CEA/Saclay, IRFU (Institut de Recherche sur les Lois Fondamentales de l’Univers), F-91191 Gif-sur-Yvette CEDEX, France

20CERN, European Organization for Nuclear Research 1211 Geneve 23, Switzerland, CERN
21CIEMAT, Centro de Investigaciones Energéticas, Medioambientales
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2 Timeline1

ch:espp-timeline

LBNF and DUNE are working toward three international project milestones:2

• 2019 - Start main cavern excavation in South Dakota;3

• 2022 - Start installation of first FD module;4

• 2026 - Beam operation with two detector modules.5

It is expected that these dates will be adjusted when the project baseline is defined. The key6

milestones to reach baseline status are:7

• 2018/2019 - Collect data with both ProtoDUNE detectors.8

• April 2019 - Submit TDR for far detector modules.9

• July 2019 - Complete LBNC and NCG review of TDR.10

• September 2019 - Present TDR to Resources Review Board (RRB).11

• October 2019 - Conduct conceptual design (DOE CD-2/3b) review of LBNF and the USA12

scope of DUNE.13

The TDR for the near detector is expected to follow the FD TDR by approximately one year. The14

schedule for the design and construction work for LBNF and DUNE has two critical parallel paths:15

one for the far site (South Dakota) another for the near site (Illinois). The schedule for the initial16

work is driven by the Conventional Facilities (CF) design and construction at each site. During17

the initial phase of the project, the far site CF is advanced first. The Ross Shaft rehabilitation18

work at SURF was halted in early 2018 at the 4850-ft level due to safety concerns, which have19

led to delays of several months. Early site preparation is timed to be completed in time to start20

excavation when the Ross Shaft rehabilitation work finishes. As each detector cavern is excavated21

and sufficient utilities are installed, the cryostat and cryogenics system work proceeds, followed by22

detector installation, filling and commissioning.23

The first detector module is to be operational by 2024, with the second and third modules com-24

pleted one and two years later, respectively. The DOE project management process requires25

approvals at critical decision (CD) milestones that allow the LBNF/DUNE project to move to the26

next step. In spring 2018 LBNF near site CF will seek CD-3b construction approval for Advanced27

Site Preparation to build the embankment. In 2020 LBNF and DUNE will seek to baseline the28

LBNF/DUNE scope of work, cost and schedule, as well as construction approval for the balance29

of the project scope of work. The project concludes with CD-4 approval to start operation.30
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3 Computing Requirements1

ch:espp-compute

The DUNE science program is expected to produce raw data volumes similar in scale to the data2

volumes that current LHC Run-2 experiments have already recorded. Baseline predictions for3

these data, are 30-60 PB of raw data per year for the combined near and far detectors.4

DUNE data consists of simple but very large 2D and 3D data objects which share many char-5

acteristics with astrophysical images. Each “event” may be GB (beam interaction) or TB (full6

supernovae readout) in size. This presents opportunities to use current advances in machine learn-7

ing and pattern recognition as a frontier user of High Performance Computing (HPC) facilities8

capable of massively parallel processing.9

The DUNE collaboration has recently formed a formal Computing Consortium, with significant10

participation by European Institutions to work on common software and computing development11

and to formalize resource contributions. The consortium resource model benefits from existing Grid12

and WLCG infrastructure developed for the LHC. We expect this global computing consortium13

to grow and evolve as we move towards data from the full DUNE detectors in the middle of the14

next decade.15

DUNE sees the way forward as further harmonisation of computing across HEP worldwide. This16

may be along the lines of those being suggested by WLCG i.e. formation of a common HEP17

Scientific computing Infrastructure coordination body (SCI) working with autonomous resource18

provision for different sectors such as the LHC, the Neutrino Experiments and other medium scale19

efforts.20

DUNE also supports the aspirations of the High Energy Physics Software Foundation which seeks21

to harmonise software across HEPWe plan to utilize common computing layers for infrastructure22

access with common tools to ease integration of facilities with both the DUNE and LHC computing23

ecosystems. For example, we plan to utilize common data storage methodologies to establish large24

highly available data lakes to minimise storage requirements.25

Finally, DUNE underlines the need to support software engineering effort to engineer and adapt26

codes and infrastructure to be fit for the next decade.27
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