LABORATORIUM FUR HOCHENERGIEPHYSIK

FFFFFFFFFFFFFFFFFFFFF

ArgonCube

Status of the ArgonCube R&D project

A. Ereditato - University of Bern



ArgonCube

CERN-SPSC-2017-025 / SPSC-1-246

13/06/2017

&

Letter of Intent

ArgonCube: a Modular Approach for Liquid Argon TPC
Neutrino Detectors for Near Detector Environments

C. Azevedo, A. L. Silva, J. Veleso
I3N, Physics Department, University of Aveiro, 3810-193 Aveiro, Portugal

T. Gamble, N. McConke: . J. C. Spooner, M. Thiesse, M. H t
Universlty of Shefﬂelg Western Bank, Sheffield §10 2TN K

J. Bremer, U, Kose, D. Mladenov, M. Nessi, F, Noto
European Organlution for Particle Physics (CERN) Geneva, Switzerland

M. Auger, Y. Chen, A. Ereditato®, D Géldi, R. Hiinni, I. Kreslo®, D. Lorca, M. Liithi, P. Lutz,

J. R. Sinclair® = M Weber
Albert Einstein Center for Fundamental Physics AEC) - Laboratory for High Energy Physics

(LHEP), University of Bern. Bern, Switzerland
D. Bleiner, A. Borgschultc
Swiss Federal Laboratories for Materials and Technology (EMPA), CH-8600 Diibendorf, Switzerland
M. rek
Middle East Technical University (N",IETU), TR-06800, Ankara, Turkey

F. Ba
TUBITAK Space Technologies Research Institute (yl‘UBlTAK UZAY), METU Campus, TR-06800,
Ankara, Turkey

N. Anfimov, A. Olshevskiy, yunin, S. Sokolov, A. Sotnikov
Joint Institute for Nuclear Research (JINR), Jollot-Curle 6, 141980 Dubna, Moscow region, Russia

D. A. Dwyer, D. Gnani, C. Grace, S. Kohn, M. Kramer, A. Krieger, K. B. Luk, P. Madigan, C. Marshall
University of California and Lawrence ﬁerkelety Natlonalefnboratory, erkeley, CA 94720, USA

M. Convery, Y-T. Tsai, T. Usher
SLAC National Accelerator Laboratory, 2575 Sand Hill Rd. Menlo Park, CA 94025, USA
1. Mooney
Colorado State University, Fort Collins, CO 80523, USA

J. Asaadi, H. Sullivan
University of Texas at Arllngton, 701 S Nedderman Dr, Arlington, TX 76019, USA

K. Cankocak, J. Nachtman, Y. Onel, A. Penzo
University of lowa ngh Energy Physics Group, Towa City, IA 52242, USA

A. Marchionni, O. Palamara, J. L. Raaf, G. P. Zeller
Fermi National Accelerator Laboratory (FNAL), Batavia, IL 60510 USA

M. Soderberg
Syracuse University, Syracuse, NY 13210, USA
M. Bishai, H. Chen, M. Diwan, F. Lanni, Y Lissauer, X Cq B Yu
Brookhaven National Laboratory (BN’L), Upton, 'NY 1973—5000

B. Fleming, S. Tufanli
Yale University, Wright Laboraiory. New Haven, CT 06520 USA

R. Guenette
Harvard University, Cambrldge, MA 02138, USA

C. Kuruppu, S. R. Mishra, R. Petti
University of South Carolina, 712 Main Street, Columbia, SC 29208 USA



ArgonCube

\
49
W
i
o
=9 =
B Jr—
M =
e T a
i 3
|
\

i

Bern, 16-17 October 2017




Prototype: proof of
principle of pixel readout

(Swiss funded R&D program)
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Pixel R/O plane just installed
in the LArIAT chamber




ArgonCube

The 2x2 detector
@Bern
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CERN neutrino platform

FNAL neutrino beam




The final goal: ArgonCube @ DUNE ND
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ArgonCube groups’ resources & interest

Resources

Management of PixLAr, and in-house cryogenic facilities
Computing farm and technical support

Local infrastructure for 2x2 prototype, and engineering support
Readout electronics and analysis/simulation support
Mechanical engineering expertise (CENF)

Mechanical and cryogenic engineering support

Technical support

Support for local test beam studies

Computing support

Scintillator production facilities and engineering support
Engineering support and funding for ASIC development

DAQ expertise

Engineering and technical support

Engineering support for ASIC, LZ cryogenics, DAQ and reconstruction
Computational support
Computing support
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ArgonCube groups’ resources & interest

Current interests

Prototype testing
2x2 development

Engineering support

Calibration simulation

Light readout prototype studies

PixLAr support and cryogenic engineering advice

Wavelength shifter R&D

ASIC design and production, detector simulations
DAQ advice

Wire TPC construction and PixLAr operation support
Guidance on reconstruction

Sensitivity simulations and analysis

Geometry development



g ArgonCube groups’ resources & interest

ArgonCube
Institute Planned activities
Arlington Module construction
Aveiro Light collection
Bern 2x2 deployment at CERN/FNAL test beam
BNL ASIC demonstration in wire module, simulation/analysis of 2x2
CERN Logistics for potential beam test at CENF
Colorado state 2x2 module construction
Dubna Light readout production
Fermilab Host 2x2 prototype
Harvard Test beam pixel studies support and analysis
lowa Light readout production and characterization
LBNL Full production and characterization
PNNL DAQ development support for 2x2
Sheffield Local module tests
SLAC 2x2 readout plane/module prod., DEEP learning, R/O ASICS and DAQ
South Carolina Combined 2x2 and proto-FGD beam studies
Stony Brook Operational support of 2x2 beam studies
Syracuse Data analysis of PixLAr and 2x2

Yale HV feedthrough production, Wright Lab test facility for R&D



g Forthcoming actions

ArgonCube

Complete the full ArgonCube R&D program

Work within the ND WG to fully characterize the DUNE ND
detector and answer to the still open questions in view of the
collaboration milestones

Exploit potential synergies with technologies for the magnetized
detector

Try to motivate new interested groups: the planned R&D
program include several novel applications and could lead to
very interesting detector technology and physics results

All this work represents a big investment if ArgonCube will be
eventually chosen as the DUNE ND LAr TPC



