
Dortmund 2021 Collaborations (Coll)

Coll 1: ALPS-Collaboration
Marija Blinova1, Sandy Croatto1, Michael Hartman1,
Katharina-Sophie Isleif1, Axel Lindner1, Christoph
Reinhardt1, David Reuther1, Andreas Ringwald1, Joern
Schaffran1, Uwe Schneekloth1, Aaron Spector1, Richard
Stromhagen1, Li-wei Wei1, Freiderike Januschek1, Todd
Koszlowski2, Rikhav Shah3, Guido Mueller2, Benno Wilke4,
David Tanner2, Hartmut Grote5, Joseph Gleason2, Kan-
ioar Karan4, Matthias Schott3, Daniel Brotherton2, Ayman
Hallal2, Harold Hollis2, Ada Uminska2, Alasdair James5,
Karsten Gadow1, Detlef Sellmann1, Richard Smith1, Dieter
Trines1, and Jan Pold4 — 1DESY, Hamburg — 2University of
Florida — 3JGU Mainz — 4Albert-Einstein-Institute, Hannover —
5Cardiff University

Coll 2: ANTARES-KM3NeT-Erlangen-Collaboration
Gisela Anton, Matthias Bissinger, Thomas Eberl, Tamas Gal,
Nicole Geisselbrecht, Kay Graf, Julia Häfner, Lukas Hen-
nig, Jannik Hofestädt, Jürgen Hössl, Oleg Kalekin, Uli Katz,
Robert Lahmann, Nadja Lessing, Stefan Reck, Jutta Schn-
abel, Martin Schneider, and Johannes Schumann — ECAP /
Universität Erlangen-Nürnberg, Erwin-Rommel-Str. 1, 91058 Erlan-
gen, Germany

Coll 3: CALICE-D-Collaboration
Ole Bach1, Vladimir Bocharnikov1, Eldwan Brianne1,
Karsten Gadow1, Peter Göttlicher1, Daniel Heuchel1, Mer-
ijn van de Klundert1, Katja Krüger1, Olin Pinto1, Math-
ias Reinecke1, Sergej Schuwalow1, Felix Sefkow1, Ma-
linda de Silva1, Stan Lai2, Julian Utehs2, Erik Buhmann3,
Erika Garutti3, Gregor Kasieczka3, Michael Matysek3,
Stephan Martens3, Jack Rolph3, Konrad Briggl4, Yonathan
Munwes4, Hans Christian Schultz-Coulon4, Wei Shen4,
Rainer Stamen4, Erik Warttmann4, Andrea Brogna5, Volker
Büscher5, Phi Chau5, Asma Hadef5, Antoine Laudrain5, Lu-
cia Masetti5, Sebastian Ritter5, Marisol Robles-Manzano5,
Anna Rosmanitz5, Ulrich Schäfer5, Christian Schmitt5, Ste-
fan Tapprogge5, Quirin Weitzel5, Lorenz Emberger6, Chris-
tian Graf6, Fabian Hummer6, Ivan Popov6, Frank Simon6, Hen-
drik Windel6, Amine Elkhalii7, and Christian Zeitnitz7 —
1Deutsches Elektronen Synchrotron DESY — 2Universität Göttingen
— 3Universität Hamburg — 4Universität Heidelberg — 5Universität
Mainz — 6Max-Planck Institut für Physik, München — 7Universität
Wuppertal

Coll 4: CORSIKA 8-Collaboration
Jean-Marco Alameddine3, Johannes Albrecht3, Luisa
Arabito6, Antonio Augusto Alves Jr1, Dominik Baack3, Kon-
rad Bernlöhr14, Marcus Bleicher13, Johan Bregeon6, Math-
ieu Carrere6, Hans Dembinski3, Hannah Elfner5, Dominik
Elsässer3, Ralph Engel1, Anatoli Fedynitch11, Dieter Heck1,
Tim Huege1,2, Karl-Heinz Kampert4, Nikos Karastathis1,
Lukas Nellen7, Maximilian Nöthe3, David Parello6, Tan-
guy Pierog1, Maria Pokrandt1, Anton Poktarev1, Remy
Prechelt10, Max Reininghaus1,8, Wolfgang Rhode3, Fe-
lix Riehn9, Maximilian Sackel3, Alexander Sandrock3,
Michael Schmelling14, André Schmidt1, Günter Sigl12,
Jan Soedingrekso3, Bernhard Spaan3, and Ralf Ulrich1 —
1Institute for Astroparticle Physics, Karlsruhe Institute of Technol-
ogy — 2Astrophysical Institute, Vrije Universiteit Brussel, Pleinlaan
2, 1050 Brussels, Belgium — 3Experimentelle Physik 5, TU Dort-
mund — 4Lehrstuhl für Astroteilchenphysik, Bergische Universität
Wuppertal — 5Helmholtzzentrum für Schwerionenforschung (GSI),
Darmstadt — 6University of Montpellier, France — 7National Au-
tonomous University of Mexico (UNAM) — 8Instituto de Tecnologías
en Detección y Astropartículas (CNEA, CONICET, UNSAM), Buenos
Aires, Argentina — 9Laboratory of Instrumentation and Experimental
Particles (LIP), Portugal — 10Department of Physics & Astronomy,
University of Hawai’i at Manoa, Honolulu, USA — 11Institute for Cos-
mic Ray Research (ICRR), The University of Tokyo — 12II. Institut
für Theoretische Physik, Universität Hamburg — 13Johann-Wolfgang-
Goethe-Universitaet, Frankfurt am Main — 14Max Planck Institut für
Kernphysik (MPIfK), Heidelberg

Coll 5: FACT-Collaboration
Axel Arbet-Engels1, Dominik Baack2, Matteo Balbo3, Noah
Biederbeck2, Adrian Biland1, Thomas Bretz1,5, Jens Buss2,
Daniela Dorner Dorner4, Laura Eisenberger4, Dominik

Elsaesser2, Dorothee Hildebrand1, Roman Iotov4, Karl
Mannheim4, Dominik Neise1, Maximilian Noethe2, Aleksander
Paravac4, Wolfgang Rhode2, Bernd Schleicher4, Vitalii
Sliusar3, and Roland Walter3 — 1ETH Zurich, Institute for Parti-
cle Physics and Astrophysics — 2TU Dortmund, Experimental Physics
5 — 3University of Geneva, Department of Astronomy — 4University
of Würzburg, Institute for Theoretical Physics and Astrophysics —
5also at RWTH Aachen University

Coll 6: FLASHForward-Collaboration
Simon Bohlen1,4, Gregory Boyle1, Theresa Bruemmer1,
James Chappell1,5,6, Severin Diederichs1,4, Brian Foster6,
Mathew James Garland1, Pau Gonzalez Caminal1,4, Bern-
hard Hidding2,3, Alex Knetsch1, Vladyslav Libov1, Carl
Andreas Lindstrøm1, Alberto Martinez de la Ossa1, Mar-
tin Meisel1,4, Pardis Niknejadi1, Jens Osterhoff1, Tru-
pen Parikh1, Kristjan Poder1, Lucas Schaper1, Bernhard
Schmidt1, Sarah Schroeder1,4, Bridget Sheeran1,4, Gabriele
Tauscher1,4, Maxence Thevenet1, Stephan Wesch1, Paul
Winkler1, Ming Zeng1, and Richard D’Arcy1 — 1Deutsches
Elektronen-Synchrotron DESY, Hamburg, Germany — 2SUPA, De-
partment of Physics, University of Strathclyde, Glasgow, UK — 3The
Cockcroft Institute, Daresbury, UK — 4University of Hamburg, Ham-
burg, Germany — 5University College London, London, UK — 6John
Adams Institute for Accelerator Science at University of Oxford, Ox-
ford, UK

Coll 7: FLUTE-Collaboration
Axel Bernhard, Andreas Böhm, Erik Bründermann, Dima El
Khechen, Bastian Härer, Michael Hagelstein, Daniel Hoff-
mann, Igor Kriznar, Anton Malygin, Sebastian Marsching,
Wolfgang Mexner, Matthias Nabinger, Michael J. Nasse,
Yuancun Nie, Gudrun Niehues, Micha Reißig, Robert
Ruprecht, Andrea Santamaria Garcia, Carl Sax, Jens
Schäfer, Thiemo Schmelzer, Marcel Schuh, Markus Schwarz,
Nigel Smale, Pawel Wesolowski, Tonia Windbichler, Chenran
Xu, and Anke-Susanne Müller — KIT, Karlsruhe

Coll 8: GeDet-Collaboration
Iris Abt, Allen Caldwell, Felix Fischer, Chris Gooch, Felix
Hagemann, Lukas Hauertmann, Xiang Liu, Béla Majorovits,
Luis Manzanillas, Oliver Schulz, Martin Schuster, and Anna
Julia Zsigmond — Max-Planck-Institut für Physik, München

Coll 9: GERDA-Collaboration
Matteo Agostini9,17, Gabriela Araujo21, Alexander M
Bakalyarov15, Marco Balata1, Igor Barabanov13, Laura
Baudis21, Christian Bauer8, Enrico Bellotti10,11, Sergej
Belogurov14,13, Alessandro Bettini18,19, Leonid Bezrukov13,
Valentina Biancacci18,19, Elisabetta Bossio17, Vikas
Bothe8, Riccardo Brugnera18,19, Nina Burlac1, Allen
Caldwell16, Sofia Calgaro18,19, Carla Cattadori11, An-
drey Chernogorov14,15, Tommaso Comellato17, Valerio
D’Andrea2, Elena V Demidova14, Natalia Di Marco1,
Evgenyi Doroshkevich13, Felix Fischer16, Maria Fomina6,
Albert Gangapshev13,8, Alberto Garfagnini18,19, Chris
Gooch16, Peter Grabmayr20, Valery Gurentsov13, Konstantin
Gusev6,15,17, Janina Hakenmüller8, Sabine Hemmer19, Werner
Hofmann8, Junting Huang21, Mikael Hult7, Lev V Inzhechik13,
Mohamed E Ismaiel18,19, Jozsef Janicsko Csathy17, Josef
Jochum20, Matthias Junker1, Vladimir Kazalov13, Yoann
Kermaidic8, Habib Khushbakht20, Thomas Kihm8, Katharina
Kilgus20, Igor V Kirpichnikov14, Alexander Klimenko8,6,
Raphael Kneissl16, Karl T Knöpfle8, Oleg Kochetov6,
Vasily N Kornoukhov14,13, Michele Korosec17, Patrick
Krause17, Valery V Kuzminov13, Matthias Laubenstein1,
Manfred Lindner8, Ivano Lippi19, Alexey Lubashevskiy6,
Bayarto Lubsandorzhiev13, Guillaume Lutter7, Carla
Macolino1, Silas Maisenbacher20, Bela Majorovits16, Werner
Maneschg8, Luis Manzanillas16, Michael Miloradovic21, Riza-
lina Mingazheva21, Marcin Misiaszek4, Michele Morella18,19,
Pavel Moseev13, Yannick Müller21, Igor Nemchenok6, Lu-
ciano Pandola3, Krysztof Pelczar7, Luigi Pertoldi18,19,
Paolo Piseri12, Alberto Pullia12, Chloe Ransom21, Lukas
Rauscher20, Mariia Redchuck18,19, Stefano Riboldi12,
Nadezda Rumyantseva15,6, Cinzia Sada18,19, Francesco
Salamida2, Stefan Schönert17, Jochen Schreiner8, Mario
Schütt8, Ann-Katrin Schütz20, Oliver Schulz16, Mario

1



Dortmund 2021 Collaborations (Coll)

Schwarz17, Bernhard Schwingenheuer8, Oleg Selivanenko13,
Egor Shevchik6, Mark Shirchenko6, Lolian Shtembari16,
Hardy Simgen8, Anatoly Smolnikov8,6, Danila Stukov15, An-
drey A Vasenko14, Anna Veresnikova13, Chiara Vignoli1,
Katharina von Sturm18,19, Thomas Wester5, Christoph
Wiesinger17, Marcin Wojcik4, Vera Hiu Sze Wu21, Evgeny
Yanovich13, Birgit Zatschler5, Igor Zhitnikov6, Sergey V
Zhukov15, Daniya Zinatulina6, Andreas Zschocke20, Anna J
Zsigmond16, Kai Zuber5, and Grzegorz Zuzel4 — 1INFN Labo-
ratori Nazionali del Gran Sasso LNGS, Assergi, Italy — 2INFN Labo-
ratori Nazionali del Gran Sasso and Università degli Studi dell’Aquila,
L’Aquila, Italy — 3INFN Laboratori Nazionali del Sud, Catania, Italy
— 4Institute of Physics, Jagiellonian University, Cracow, Poland —
5Institut für Kern- und Teilchenphysik, Technische Universität Dres-
den, Dresden, Germany — 6Joint Institute for Nuclear Research,
Dubna, Russia — 7European Commission, JRC-Geel, Geel, Belgium
— 8Max-Planck-Institut für Kernphysik, Heidelberg, Germany —
9Department of Physics and Astronomy, University College Lon-
don, London, UK — 10Dipartimento di Fisica, Università Milano
Bicocca, Milan, Italy — 11INFN Milano Bicocca, Milan, Italy —
12Dipartimento di Fisica, Università degli Studi di Milano and INFN
Milano, Milan, Italy — 13Institute for Nuclear Research of the Russian
Academy of Sciences, Moscow, Russia — 14Institute for Theoretical
and Experimental Physics, Moscow, Russia — 15National Research
Centre “Kurchatov Institute”, Moscow, Russia — 16Max-Planck-
Institut für Physik, Munich, Germany — 17Physik Department, TU
München, Germany — 18Dipartimento di Fisica e Astronomia, Uni-
versità degli Studi di Padova, Padua, Italy — 19INFN Padova, Padua,
Italy — 20Physikalisches Institut, Eberhard Karls Universität Tübin-
gen, Tübingen, Germany — 21Physik-Institut, Universität Zürich,
Zurich, Switzerland

Coll 10: GRADLCI-Collaboration
Andreas Haungs1, Alexander Kryukov2, Igor Bychkov3,4,
Andrey Demichev2, Julia Dubenskaya2, Oleg Fedorov5, An-
dreas Heiss6, Donghwa Kang1, Yulia Kazarina5, Elena
Korosteleva2, Dmitriy Kostunin7, Andrey Mikhailov3, Minh-
Duc Nguyen2, Frank Polgart1, Stanislav Polyakov2, Evgeny
Postnikov2, Alexey Shigarov3,4, Achim Streit6, Victoria
Tokareva1, Doris Wochele1, Jürgen Wochele1, and Dmitry
Zhurov5 — 1Institute for Astroparticle Physics, Karlsruhe Institute
of Technology, Karlsruhe, Germany — 2Skobeltsyn Institute of Nu-
clear Physics, Lomonosov Moscow State University, Moscow, Rus-
sia — 3Matrosov Institute for System Dynamics and Control The-
ory, Irkutsk, Russia — 4Irkutsk State University, Irkutsk, Russia —
5Applied Physics Institute, Irkutsk State University, Irkutsk, Russia —
6Steinbuch Centre for Computing, Karlsruhe Institute of Technology,
Karlsruhe, Germany — 7Deutsches Elektronen-Synchrotron, Zeuthen,
Germany

Coll 11: HAWC’s Eye-Collaboration
Ruben Alfaro4, Thomas Bretz1, Oscar Chaparro Amaro6,
Giang Do1, Magdalena González3, Arturo Iriarte3, Frank
Maslowski1, Jesús Martínez Castro6, Miguel Martínez
Felipe6, Yunior Pérez3, Florian Rehbein1, Merlin Schaufel2,
José Serna3, Franziska Tischbein2, and Ibrahim Torres5 —
1Physics Institute III A, RWTH Aachen, Germany — 2Physics Insti-
tute III B, RWTH Aachen, Germany — 3Instituto de Física, UNAM,
Mexico — 4Instituto de Astronomía, UNAM, Mexico — 5Instituto
Nacional de Astrofísica, Óptica y Electrónica, Mexico — 6Centro de
Investigación en Computación. Instituto Politécnico Nacional, Mexico

Coll 12: Hybrid Collaboration-Collaboration
Moritz Foerster1, Stefan Karsch1, Andreas Döpp1, Ulrich
Schramm2, Arie Irman2, Sébastien Corde3, Alberto Martinez
de la Ossa4, and Bernhard Hidding5 — 1LMU München —
2HZDR Dresden — 3LOA Paris — 4DESY Hamburg — 5University
of Strathclyde

Coll 13: IceCube-Collaboration
R. Abbasi17, M. Ackermann57, J. Adams18, J. A. Aguilar12, M.
Ahlers22, M. Ahrens48, C. Alispach28, A. A. Alves Jr.31, N. M.
Amin41, R. An14, K. Andeen39, T. Anderson54, I. Ansseau12,
G. Anton26, C. Argüelles14, S. Axani15, X. Bai45, A. Bal-
agopal V.37, A. Barbano28, S. W. Barwick30, B. Bastian57, V.
Basu37, V. Baum38, S. Baur12, R. Bay8, J. J. Beatty20,21, K.-
H. Becker56, J. Becker Tjus11, C. Bellenghi27, S. BenZvi47, D.
Berley19, E. Bernardini58,57, D. Z. Besson59,32, G. Binder8,9,

D. Bindig56, E. Blaufuss19, S. Blot57, J. Borowka1, S. Böser38,
O. Botner55, J. Böttcher1, E. Bourbeau22, J. Bourbeau37, F.
Bradascio57, J. Braun37, S. Bron28, J. Brostean-Kaiser57, S.
Browne31, A. Burgman55, R. S. Busse40, M. A. Campana44, C.
Chen6, D. Chirkin37, S. Choi50, B. A. Clark24, K. Clark33,
L. Classen40, A. Coleman41, G. H. Collin15, J. M. Conrad15,
P. Coppin13, P. Correa13, D. F. Cowen53,54, R. Cross47, P.
Dave6, C. De Clercq13, J. J. DeLaunay54, H. Dembinski41, K.
Deoskar48, S. De Ridder29, A. Desai37, P. Desiati37, K. D. de
Vries13, G. de Wasseige13, M. de With10, T. DeYoung24, S.
Dharani1, A. Diaz15, J. C. Díaz-Vélez37, H. Dujmovic31, M.
Dunkman54, M. A. DuVernois37, E. Dvorak45, T. Ehrhardt38,
P. Eller27, R. Engel31, H. Erpenbeck1, J. Evans19, P. A.
Evenson41, S. Fahey37, A. R. Fazely7, S. Fiedlschuster26, A.T.
Fienberg54, K. Filimonov8, C. Finley48, L. Fischer57, D. Fox53,
A. Franckowiak11,57, E. Friedman19, A. Fritz38, P. Fürst1, T.
K. Gaisser41, J. Gallagher36, E. Ganster1, S. Garrappa57,
L. Gerhardt9, A. Ghadimi52, C. Glaser55, T. Glauch27,
T. Glüsenkamp26, A. Goldschmidt9, J. G. Gonzalez41, S.
Goswami52, D. Grant24, T. Grégoire54, Z. Griffith37, S.
Griswold47, M. Gündüz11, C. Günther1, C. Haack27, A.
Hallgren55, R. Halliday24, L. Halve1, F. Halzen37, M. Ha
Minh27, K. Hanson37, J. Hardin37, A. A. Harnisch24, A.
Haungs31, S. Hauser1, D. Hebecker10, K. Helbing56, F.
Henningsen27, E. C. Hettinger24, S. Hickford56, J. Hignight25,
C. Hill16, G. C. Hill2, K. D. Hoffman19, R. Hoffmann56, T.
Hoinka23, B. Hokanson-Fasig37, K. Hoshina60,37, F. Huang54,
M. Huber27, T. Huber31, K. Hultqvist48, M. Hünnefeld23, R.
Hussain37, S. In50, N. Iovine12, A. Ishihara16, M. Jansson48,
G. S. Japaridze5, M. Jeong50, B. J. P. Jones4, R. Joppe1, D.
Kang31, W. Kang50, X. Kang44, A. Kappes40, D. Kappesser38,
T. Karg57, M. Karl27, A. Karle37, U. Katz26, M. Kauer37,
M. Kellermann1, J. L. Kelley37, A. Kheirandish54, J. Kim50,
K. Kin16, T. Kintscher57, J. Kiryluk49, S. R. Klein8,9, R.
Koirala41, H. Kolanoski10, L. Köpke38, C. Kopper24, S.
Kopper52, D. J. Koskinen22, P. Koundal31, M. Kovacevich44,
M. Kowalski10,57, K. Krings27, G. Krückl38, N. Kurahashi44,
A. Kyriacou2, C. Lagunas Gualda57, J. L. Lanfranchi54, M.
J. Larson19, F. Lauber56, J. P. Lazar14,37, K. Leonard37,
A. Leszczyńska31, Y. Li54, Q. R. Liu37, E. Lohfink38, C. J.
Lozano Mariscal40, L. Lu16, F. Lucarelli28, A. Ludwig24,34,
W. Luszczak37, Y. Lyu8,9, W. Y. Ma57, J. Madsen37, K. B.
M. Mahn24, Y. Makino37, S. Mancina37, I. C. Mariş12, R.
Maruyama42, K. Mase16, F. McNally35, K. Meagher37, A.
Medina21, M. Meier16, S. Meighen-Berger27, J. Merz1, J.
Micallef24, D. Mockler12, G. Momenté38, T. Montaruli28,
R. W. Moore25, R. Morse37, M. Moulai15, R. Naab57, R.
Nagai16, U. Naumann56, J. Necker57, L. V. Nguyên24, H.
Niederhausen27, M. U. Nisa24, S. C. Nowicki24, D. R. Nygren9,
A. Obertacke Pollmann56, M. Oehler31, A. Olivas19, E.
O’Sullivan55, H. Pandya41, D. V. Pankova54, N. Park37, G.
K. Parker4, E. N. Paudel41, P. Peiffer38, C. Pérez de
los Heros55, S. Philippen1, D. Pieloth23, S. Pieper56, A.
Pizzuto37, M. Plum39, Y. Popovych1, A. Porcelli29, M. Prado
Rodriguez37, P. B. Price8, B. Pries24, G. T. Przybylski9,
C. Raab12, A. Raissi18, M. Rameez22, K. Rawlins3, I. C.
Rea27, A. Rehman41, R. Reimann1, G. Renzi12, E. Resconi27,
S. Reusch57, W. Rhode23, M. Richman44, B. Riedel37, S.
Robertson8,9, G. Roellinghoff50, M. Rongen1, C. Rott50, T.
Ruhe23, D. Ryckbosch29, D. Rysewyk Cantu24, I. Safa14,37,
S. E. Sanchez Herrera24, A. Sandrock23, J. Sandroos38, M.
Santander52, S. Sarkar43, S. Sarkar25, K. Satalecka57, M.
Scharf1, M. Schaufel1, H. Schieler31, P. Schlunder23, T.
Schmidt19, A. Schneider37, J. Schneider26, F. G. Schröder31,41,
L. Schumacher1, S. Sclafani44, D. Seckel41, S. Seunarine46,
A. Sharma55, S. Shefali31, M. Silva37, B. Skrzypek14, B.
Smithers4, R. Snihur37, J. Soedingrekso23, D. Soldin41, G. M.
Spiczak46, C. Spiering59,57, J. Stachurska57, M. Stamatikos21,
T. Stanev41, R. Stein57, J. Stettner1, A. Steuer38, T.
Stezelberger9, R. G. Stokstad9, T. Stuttard22, G. W.
Sullivan19, I. Taboada6, F. Tenholt11, S. Ter-Antonyan7,
S. Tilav41, F. Tischbein1, K. Tollefson24, L. Tomankova11,
C. Tönnis51, S. Toscano12, D. Tosi37, A. Trettin57, M.
Tselengidou26, C. F. Tung6, A. Turcati27, R. Turcotte31, C.
F. Turley54, J. P. Twagirayezu24, B. Ty37, M. A. Unland
Elorrieta40, N. Valtonen-Mattila55, J. Vandenbroucke37, D.
van Eijk37, N. van Eijndhoven13, D. Vannerom15, J. van
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Santen57, S. Verpoest29, M. Vraeghe29, C. Walck48, A.
Wallace2, T. B. Watson4, C. Weaver24, A. Weindl31, M.
J. Weiss54, J. Weldert38, C. Wendt37, J. Werthebach23,
M. Weyrauch31, B. J. Whelan2, N. Whitehorn24,34, K.
Wiebe38, C. H. Wiebusch1, D. R. Williams52, M. Wolf27, K.
Woschnagg8, G. Wrede26, J. Wulff11, X. W. Xu7, Y. Xu49,
J. P. Yanez25, S. Yoshida16, T. Yuan37, and Z. Zhang49 — 1III.
Physikalisches Institut, RWTH Aachen University, D-52056 Aachen,
Germany — 2Department of Physics, University of Adelaide, Ade-
laide, 5005, Australia — 3Dept. of Physics and Astronomy, Uni-
versity of Alaska Anchorage, 3211 Providence Dr., Anchorage, AK
99508, USA — 4Dept. of Physics, University of Texas at Arling-
ton, 502 Yates St., Science Hall Rm 108, Box 19059, Arlington, TX
76019, USA — 5CTSPS, Clark-Atlanta University, Atlanta, GA 30314,
USA — 6School of Physics and Center for Relativistic Astrophysics,
Georgia Institute of Technology, Atlanta, GA 30332, USA — 7Dept.
of Physics, Southern University, Baton Rouge, LA 70813, USA —
8Dept. of Physics, University of California, Berkeley, CA 94720,
USA — 9Lawrence Berkeley National Laboratory, Berkeley, CA 94720,
USA — 10Institut für Physik, Humboldt-Universität zu Berlin, D-
12489 Berlin, Germany — 11Fakultät für Physik & Astronomie, Ruhr-
Universität Bochum, D-44780 Bochum, Germany — 12Université Li-
bre de Bruxelles, Science Faculty CP230, B-1050 Brussels, Belgium
— 13Vrije Universiteit Brussel (VUB), Dienst ELEM, B-1050 Brus-
sels, Belgium — 14Department of Physics and Laboratory for Particle
Physics and Cosmology, Harvard University, Cambridge, MA 02138,
USA — 15Dept. of Physics, Massachusetts Institute of Technology,
Cambridge, MA 02139, USA — 16Dept. of Physics and Institute for
Global Prominent Research, Chiba University, Chiba 263-8522, Japan
— 17Department of Physics, Loyola University Chicago, Chicago, IL
60660, USA — 18Dept. of Physics and Astronomy, University of Can-
terbury, Private Bag 4800, Christchurch, New Zealand — 19Dept. of
Physics, University of Maryland, College Park, MD 20742, USA —
20Dept. of Astronomy, Ohio State University, Columbus, OH 43210,
USA — 21Dept. of Physics and Center for Cosmology and Astro-
Particle Physics, Ohio State University, Columbus, OH 43210, USA
— 22Niels Bohr Institute, University of Copenhagen, DK-2100 Copen-
hagen, Denmark — 23Dept. of Physics, TU Dortmund University,
D-44221 Dortmund, Germany — 24Dept. of Physics and Astron-
omy, Michigan State University, East Lansing, MI 48824, USA —
25Dept. of Physics, University of Alberta, Edmonton, Alberta, Canada
T6G 2E1 — 26Erlangen Centre for Astroparticle Physics, Friedrich-
Alexander-Universität Erlangen-Nürnberg, D-91058 Erlangen, Ger-
many — 27Physik-department, Technische Universität München, D-
85748 Garching, Germany — 28Département de physique nucléaire et
corpusculaire, Université de Genève, CH-1211 Genève, Switzerland —
29Dept. of Physics and Astronomy, University of Gent, B-9000 Gent,
Belgium — 30Dept. of Physics and Astronomy, University of Califor-
nia, Irvine, CA 92697, USA — 31Karlsruhe Institute of Technology,
Institute for Astroparticle Physics, D-76021 Karlsruhe, Germany —
32Dept. of Physics and Astronomy, University of Kansas, Lawrence,
KS 66045, USA — 33SNOLAB, 1039 Regional Road 24, Creighton
Mine 9, Lively, ON, Canada P3Y 1N2 — 34Department of Physics and
Astronomy, UCLA, Los Angeles, CA 90095, USA — 35Department of
Physics, Mercer University, Macon, GA 31207-0001, USA — 36Dept.
of Astronomy, University of Wisconsin-Madison, Madison, WI 53706,
USA — 37Dept. of Physics and Wisconsin IceCube Particle Astro-
physics Center, University of Wisconsin-Madison, Madison, WI 53706,
USA — 38Institute of Physics, University of Mainz, Staudinger Weg
7, D-55099 Mainz, Germany — 39Department of Physics, Marquette
University, Milwaukee, WI, 53201, USA — 40Institut für Kernphysik,
Westfälische Wilhelms-Universität Münster, D-48149 Münster, Ger-
many — 41Bartol Research Institute and Dept. of Physics and As-
tronomy, University of Delaware, Newark, DE 19716, USA — 42Dept.
of Physics, Yale University, New Haven, CT 06520, USA — 43Dept. of
Physics, University of Oxford, Parks Road, Oxford OX1 3PU, UK —
44Dept. of Physics, Drexel University, 3141 Chestnut Street, Philadel-
phia, PA 19104, USA — 45Physics Department, South Dakota School
of Mines and Technology, Rapid City, SD 57701, USA — 46Dept.
of Physics, University of Wisconsin, River Falls, WI 54022, USA —
47Dept. of Physics and Astronomy, University of Rochester, Rochester,
NY 14627, USA — 48Oskar Klein Centre and Dept. of Physics, Stock-
holm University, SE-10691 Stockholm, Sweden — 49Dept. of Physics
and Astronomy, Stony Brook University, Stony Brook, NY 11794-3800,
USA — 50Dept. of Physics, Sungkyunkwan University, Suwon 16419,
Korea — 51Institute of Basic Science, Sungkyunkwan University, Su-
won 16419, Korea — 52Dept. of Physics and Astronomy, University

of Alabama, Tuscaloosa, AL 35487, USA — 53Dept. of Astronomy
and Astrophysics, Pennsylvania State University, University Park, PA
16802, USA — 54Dept. of Physics, Pennsylvania State University, Uni-
versity Park, PA 16802, USA — 55Dept. of Physics and Astronomy,
Uppsala University, Box 516, S-75120 Uppsala, Sweden — 56Dept.
of Physics, University of Wuppertal, D-42119 Wuppertal, Germany
— 57DESY, D-15738 Zeuthen, Germany — 58also at Università di
Padova, I-35131 Padova, Italy — 59also at National Research Nuclear
University, Moscow Engineering Physics Institute (MEPhI), Moscow
115409, Russia — 60also at Earthquake Research Institute, University
of Tokyo, Bunkyo, Tokyo 113-0032, Japan

Coll 14: JEDI-Collaboration
Swathi Karanth — Marian Smoluchowski Institute of Physics,
Jagiellonian University,Cracow, Poland

Coll 15: LEGEND-Collaboration
N. Abgrall1, I. Abt6, M. Agostini7,36, A. Alexander36, C.
Andreoiu2, G.R. Araujo15, F.T. Avignone III8,9, W. Bae43, A.
Bakalyarov4, M. Balata10, M. Bantel12, I. Barabanov13, A.S.
Barabash4, P.S. Barbeau23,24, C.J. Barton14, P.J. Barton1,
L. Baudis15, C. Bauer12, E. Bernieri50,51, L. Bezrukov13,
K.H. Bhimani26,24, V. Biancacci21,22, E. Blalock39,24,9, A.
Bolozdynya16, S. Borden25, B. Bos26, E. Bossio7, A.
Boston18, V. Bothe12, S. Boyd19, V. Brudanin17, R.
Brugnera21,22, N. Burlac50,51, M. Busch23,24, A. Caldwell6,
T.S. Caldwell26,24, R. Carney1, C. Cattadori27, Y.-D. Chan1,
A. Chernogorov4, C.D. Christofferson29, P.-H. Chu34, M.
Clark26,24, T. Cohen26,24, T. Comellato7, R.J. Cooper1, V.
D’Andrea30,10, Z. Deng28, J.A. Detwiler25, N. Di Marco10,11,
J. Dobson36, A. Drobizhev1, M.R. Durand25, F. Edzards7, Yu.
Efremenko33, S.R. Elliott34, A. Engelhardt26,24, L. Fajt40,
M.T. Febbraro9, F. Ferella30, D.E. Fields19, F. Fischer6, M.
Fomina17, H. Fox35, R. Gala39,24,9, A. Galindo-Uribarri9, A.
Gangapshev13, A. Garfagnini22, A. Geraci49, C. Gilbert9, G.K.
Giovanetti37, M. Gold19, C. Gooch6, K.P. Gradwohl5, M.P.
Green39,24,9, J. Gruszko26,24, I. Guinn26,24, V.E. Guiseppe9,
V. Gurentsov13, Y. Gurov17, K. Gusev17,7, B. Hacket9,33,
F. Hagemann6, J. Hakenmüeller12, M. Haranczyk46, Z.
Harvey1, L. Hauertmann6, C.R. Haufe26,24, C. Hayward35,6,
B. Heffron9,33, F. Henkes7,6, R. Henning26,24, D. Her-
vas Aguilar26,24, J. Hinton12, R. Hodak40, H. Hoffmann31,
W. Hofmann12, A. Hostiuc25, J. Huang15, M. Hult41, M.
Ješkovský20, H.T. Jia32, J. Jochum38, R. Jones35, D. Judson18,
M. Junker10, J. Kaizer20, K. Kang28, V. Kazalov13, Y.
Kermaïdic12, H. Khushbakht38, M. Kidd42, T. Kihm12, K.
Kilgus38, I. Kim34, A. Klimenko17, K.T. Knöpfle12, O.
Kochetov17, S.I. Konovalov4, I. Kontul20, L.L. Kormos35,
V.N. Kornoukhov16, P. Krause7, V.V. Kuzminov13, J.M.
López-Castaño9, K. Lang43, M. Laubenstein10, E. León26,24, B.
Lehnert1, Y. Li28, H.B. Li44, A. Li26, S.T. Lin32, M. Lindner12,
I. Lippi21,22, S.K. Liu32, X. Liu6, J. Liu14, D. Loomba19,
A. Lopez33, A. Lubashevskiy17, B. Lubsandorzhiev13, N.
Lusardi49, G. Lutter41, Y. Müller15, H. Ma28, M. Macko40, C.
Macolino10, B. Majorovits6, F. Mamedov40, W. Maneschg12,
L. Manzanillas6, G. Marshall36, R.D. Martin45, E.L.
Martin26,24, R. Massarczyk34, N. McFadden15, D. Mei14,
H. Mei14, S.J. Meijer34, S. Mertens7,6, M. Misiaszek46, M.
Morella10,11, B. Morgan47, T. Mroz46, D. Muenstermann35,
J. Myslik1, C.J. Nave25, I. Nemchenok17, T. Oli14, G. Orebi
Gann1,48, G. Othman26,24, V. Palušova20, R. Panth14, L.
Papp7, L. Pertoldi21,22, W. Pettus3, P. Piseri49, A.W.P.
Poon1, P. Povinec20, A. Pullia49, D.C. Radford9, Y.A.
Ramachers47, C. Ransom15, L. Rauscher38, M. Redchuk21,22,
A.L. Reine26,24, S. Riboldi49, K. Rielage34, S. Rozov17, E.
Rukhadze40, N. Rumyantseva17, J. Runge23, N.W. Ruof25,
R. Saakyan36, G. Salamanna50,51, F. Salamida30,10, D.J.
Salvat3, V. Sandukovsky17, S. Schönert7, M. Schütt12,
J. Schreiner12, A. Schuetz38, O. Schulz6, M. Schuster6,
M. Schwarz7, B. Schwingenheuer12, O. Selivanenko13, M.
Shaflee45, V. Sharma44, E. Shevchik17, M. Shirchenko17, Y.
Shitov17, H. Simgen12, F. Simkovic40, M. Skorokhvatov4, M.
Slavickova40, K. Smolek40, A. Smolnikov17, J.A. Solomon26,24,
G. Song25, K. Starosta2, I. Stekl40, D. Stukov50,51, D.
Stukov4, R.R. Sumathi5, D.A. Sweigart25, K. Szczepaniec46,
L. Taffarello21,22, D. Tagnani50,51, R. Tayloe3, D. Tedeschi8,
J. Thompson29, Y. Tian28, M. Turqueti1, R.L. Varner9, S.
Vasilyev17, A. Veresnikova13, K. Vetter1,52, C. Vignoli10, C.
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Vogl7, K. von Sturm21,22, D. Waters36, J.C. Waters26,24, W.
Wei14, T. Wester31, C. Wiesinger7, J.F. Wilkerson26,24,9, M.
Willers7,6, C. Wiseman25, M. Wojcik46, H.T. Wong44, V.H.S.
Wu15, W. Xu14, E. Yakushev17, L. Yang28, C.-H. Yu9, Q.
Yue28, V. Yumatov4, I. Zhitnikov17, D. Zinatulina17, A.-K.
Zschocke38, A.J. Zsigmond6, K. Zuber31, and G. Zuzel46 —
1Institute for Nuclear and Particle Astrophysics and Nuclear Science
Division, Lawrence Berkeley National Laboratory, Berkeley, California
94720 — 2Department of Chemistry, Simon Fraser University, Burn-
aby, British Columbia — 3Department of Physics, Indiana University,
Bloomington, Indiana 47405 — 4National Research Centre “Kurcha-
tov Institute”, Moscow — 5Leibniz Institute for Crystal Growth, Berlin
— 6Max-Planck-Institut für Physik, München — 7Physik-Department
E15, Technische Universität, München — 8Department of Physics
and Astronomy, University of South Carolina, Columbia, South Car-
olina 29208 — 9Oak Ridge National Laboratory, Oak Ridge, Ten-
nessee 37830 — 10Istituto Nazionale di Fisica Nucleare, Laboratori
Nazionali del Gran Sasso, Assergi (AQ) — 11Gran Sasso Science Insti-
tute, L’Aquila — 12Max-Planck-Institut für Kernphysik, Heidelberg —
13Institute for Nuclear Research of the Russian Academy of Sciences,
Moscow — 14Department of Physics, University of South Dakota, Ver-
million, South Dakota 57069 — 15Physik-Institut, University of Zürich,
Zürich — 16National Research Nuclear University MEPhI (Moscow
Engineering Physics Institute), 115409 Moscow — 17Joint Institute for
Nuclear Research, Dubna — 18University of Liverpool, Liverpool —
19Department of Physics and Astronomy, University of New Mexico,
Albuquerque, New Mexico 87131 — 20Department of Nuclear Physics
and Biophysics, Comenius University, Bratislava — 21Dipartimento
di Fisica e Astronomia dell’Universita’ di Padova — 22Padova Isti-
tuto Nazionale di Fisica Nucleare, Padova — 23Department of Physics,
Duke University, Durham, North Carolina 27708 — 24Triangle Univer-
sities Nuclear Laboratory, Durham, North Carolina 27708 — 25Center
for Experimental Nuclear Physics and Astrophysics, and Department
of Physics, University of Washington, Seattle, Washington 98195 —
26Department of Physics and Astronomy, University of North Car-
olina, Chapel Hill, North Carolina 27514 — 27Istituto Nazionale di
Fisica Nucleare, Milano Biocca, Milano — 28Key Laboratory of Par-
ticle and Radiation Imaging (Ministry of Education) and Depart-
ment of Engineering Physics, Tsinghua University, Beijing — 29South
Dakota School of Mines and Technology, Rapid City, South Dakota,
57701 — 30Department of Physical and Chemical Sciences Univer-
sity of L’Aquila, L’Aquila — 31Technische Universität Dresden, Dres-
den — 32College of Physical Science and Technology, Sichuan Univer-
sity, Chengdu — 33Department of Physics and Astronomy, Univer-
sity of Tennessee, Knoxville, Tennessee 37916 — 34Los Alamos Na-
tional Laboratory, Los Alamos, New Mexico 87545 — 35Department
of Physics, Lancaster University, Lancaster — 36University Col-
lege London, London — 37Department of Physics, Williams Col-
lege, Williamstown, Massachusetts 01267 — 38University Tübingen,
Tübingen — 39Department of Physics, North Carolina State Uni-
versity, Raleigh, North Carolina 27607 — 40Czech Technical Uni-
versity, Institute of Experimental and Applied Physics, CZ-12800
Prague — 41European Commission, Joint Research Centre, Direc-
torate for Nuclear Safety & Security, Geel — 42Tennessee Tech Uni-
versity, Cookeville, TN 38505 — 43Department of Physics, University
of Texas at Austin, Austin, Texas 78712 — 44Institute of Physics,
Academia Sinica, Taipei — 45Department of Physics, Engineering
Physics & Astronomy, Queen’s University, Kingston — 46Institute of
Physics, Jagiellonian University, Cracow — 47Department of Physics,
University of Warwick, Coventry — 48Department of Physics, Univer-
sity of California, Berkeley, California, 94720 — 49Milano Univ. and
Milano Istituto Nazionale di Fisica Nucleare, Milano — 50Roma Tre
University and INFN Roma Tre, Rome — 51Roma Tre University Isti-
tuto Nazionale di Fisica Nucleare, Rome — 52Department of Nuclear
Engineering, University of California, Berkeley, California, 94720

Coll 16: MADMAX-Collaboration
Stéphan Beurthey1, Dominik Breitmoser2, Allen Caldwell3,
Cristinel Diaconu1, Jacob Egge2, Martina Esposito4, Anto-
nios Gardikiotis2, Erika Garutti2, Stefan Heyminck5, Fab-
rice Hubaut1, Josef Jochum6, Pierre Karst1, Stefan Knirck3,
Michael Kramer5, Christoph Krieger2, Daniel Labat1, Chang
Lee3, Xiaoyue Li3, Axel Lindner7, Béla Majorovits3, Stephan
Martens2, Michael Matysek2, Erdem Öz8, Luca Planat4,
Pascal Pralavorio1, Georg Raffelt3, Arpit Ranadive4,
Javier Redondo9, Olaf Reimann3, Andreas Ringwald7, Nico-
las Roch4, Jörn Schaffran7, Alexander Schmidt8, Jan
Schütte-Engel2, Lolian Shtembari3, Frank Steffen3, Chris-
tian Strandhagen6, Derek Strom3, Igor Usherov6, and Gun-

dolf Wieching5 — 1CPPM, Marseille, Frankreich — 2Universität
Hamburg — 3MPI für Physik, München — 4Institut NEEL,
CNRF, Grenoble, Frankreich — 5MPI für Radioastronomie, Bonn
— 6Eberhard-Karls-Universität Tübingen — 7DESY Hamburg —
8RWTH Aachen — 9Universidad de Zaragoza, Spanien

Coll 17: Non-perturbative Pair Production-Collaboration
Matt Zepf1, Stefan Karsch2, Andreas Döpp2, Felipe
Salgado1, and Katinka von Grafenstein2 — 1Friedrich-Schiller-
Universität Jena, Jena 07743, Germany — 2Ludwig-Maximilians-
Universität München, Am Coulombwall 1, D-85748 Garching, Ger-
many

Coll 18: PEN-Collaboration
Iris Abt1, Felix Fischer1, Maria Guitart1, Béla Majorovits1,
Luis Manzanillas1, Oliver Schulz1, Yuri Efremenko2, Bren-
nan Hackett2, Michael Febbraro3, David Radford3, Kon-
stantin Gusev4, Patrick Krause4, Nadja Rumyantseva4, Ste-
fan Schoenert4, Mario Schwarz4, Connor Hayward5, Daniel
Muenstermann5, Rastislav Hodak6, Ekaterina Rukhadze6,
Radek Pjatkan7, Markus Pohl8, Rami Rouhana8, and Markus
Stommel9 — 1Max-Planck-Institut für Physik, 80805 Munich, Ger-
many — 2Department of Physics and Astronomy, University of Ten-
nessee, Knoxville, Tennessee — 3Oak Ridge National Laboratory,
Oak Ridge, Tennessee — 4Physik Department, Technische Universität,
München — 5Department of Physics, Lancaster University, Lancaster
— 6Czech Technical University, Institute of Experimental and Applied
Physics, CZ-12800 Prague — 7Nuvia a.s., 67401 Třebíč, Czech Re-
public — 8Technische Universität Dortmund, Dortmund — 9Leibniz-
Institut für Polymerforschung Dresden e.V., 01069 Dresden, Germany

Coll 19: RADES-Collaboration
Jessica Golm1,2, Alejandro Alvarez Melcon3, Sergio Ar-
guedas Cuendis1, Cristian Cogollos4, Alejandro Diaz-
Morcillo3, Babette Döbrich1, Juan Daniel Gallego5, Jose
Maria Garcia Barcelo3, Benito Gimeno6, Igor Irastorza7,
Antonio Lozano-Guerrero3, Chloe Malbrunot1, Pablo
Navarro3, Javier Redondo7,8, Walter Wuensch1, C. Pena
Garay6,9, and Sergio Calatroni1 — 1European Organization for
Nuclear Research (CERN), Geneva , Switzerland — 2Friedrich Schiller
University Jena, Jena, Germany — 3Technical University of Carta-
gena, Murcia, Spain — 4University of Barcelona, Barcelona, Spain —
5National Centre for Radioastronomy Technology and Geospace Ap-
plications, Guadalajara, Spain — 6CSIC-University of Valencia, Va-
lencia, Spain — 7University de Zaragoza, Zaragoza, Spain — 8Max-
Planck-Institut für Physik (Werner-Heisenberg-Institut), München,
Germany — 9Laboratorio Subterraneo de Canfranc, Estacion de Can-
franc, Huesca, Spain

Coll 20: SHiP-SBT-Collaboration
David Arutinov4, Oleg Bezshyyko5, Thomas Bretz1, Andrew
Picot Conaboy2, Patrick Deucher6, Horst Fischer3, Christian
Grewing4, Joscha Hanel2, Annika Hollnagel6, Heiko Lacker2,
Vladyslav Orlov5, Anupama Reghunath2, Florian Rehbein1,
Christian Scharf2, Marc Schumann3, Alexander Vagts2, Ste-
fan van Waasen4, Michael Wurm6, Max Zacharias2, and Jan
Zimmermann2 — 1RWTH Aachen, DE — 2HU Berlin, DE — 3ALU
Freiburg, DE — 4ZEA-2 Jülich, DE — 5NTSU Kyiv, UA — 6JGU
Mainz, DE

Coll 21: Tunka-Rex-Collaboration
Pavel Bezyazeekov1, Nicolai Budnev1, Oleg Fedorov1,
Oleg Gress1, Oleg Grishin1, Andreas Haungs2, Tim
Huege2,3, Yulia Kazarina1, Matthias Kleifges4, Dmitriy
Kostunin5, Elena Korosteleva6, Leonid Kuzmichev6, Vladimir
Lenok2, Nima Lubsandorzhiev6, Stanislav Malakhov1, Tatiana
Marshalkina1, Roman Monkhoev1, Elena Osipova6, Alexander
Pakhorukov1, Leonid Pankov1, Vasily Prosin6, Frank Gerhard
Schröder2,7, Dmitriy Shipilov8, and Alexey Zagorodnikov1 —
1Institute of Applied Physics ISU, Irkutsk, 664020 Russia — 2Institut
für Astroteilchenphysik, Karlsruhe Institute of Technology (KIT),
Karlsruhe, 76021 Germany — 3Astrophysical Institute, Vrije Univer-
siteit Brussel, Pleinlaan 2, 1050 Brussels, Belgium — 4Institut für
Prozessdatenverarbeitung und Elektronik, Karlsruhe Institute of Tech-
nology (KIT), Karlsruhe, 76021 Germany — 5DESY, Zeuthen, 15738
Germany — 6Skobeltsyn Institute of Nuclear Physics MSU, Moscow,
119991 Russia — 7Bartol Reserach Institute, Department of Physics
and Astronomy, University of Delaware, Newark, DE, 19716, USA —
8X5 Retail Group, Moscow, 119049 Russia
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