
Melville, New York, 2014
AIP Proceedings 

To learn more about AIP Proceedings visit http://proceedings.aip.org

Conference collection

Volume 1630

Editors
Chad Finley
Stockholm University, Stockholm, Sweden

Markus Ahlers
University of Wisconsin-Madison, Wisconsin, USA

Anastasios Belias
National Center for Scienti� c Research, Athens, Greece

Kay Graf
Friedrich-Alexander-Universität Erlangen-Nürnberg, Erlangen, Germany

Per Olof Hulth
Stockholm University, Stockholm, Sweden

Klas Hultqvist
Stockholm University, Stockholm, Sweden

Oleg Kalekin
University of Erlangen-Nuremberg, Erlangen, Germany

John Kelley
University of Wisconsin-Madison, Wisconsin, USA

Diego Real
Instituto de Física Corpuscular, Paterna, Spain

Perry Sandstrom
University of Wisconsin-Madison, Wisconsin, USA

Christian Walck
Stockholm University, Stockholm, Sweden

Dawn Williams
University of Alabama, Alabama, USA

Juan de Dios Zornoza
University of Valencia, Valencia, Spain

Stockholm, Sweden
5–7 August 2013

6th International Workshop on Very Large 
Volume Neutrino Telescopes
VLVνT 13

Sponsoring Organizations
Hamamatsu
SEACON
Fysikum - Stockholm University
Oskar Klein Centre for Cosmoparticle Physics
Stockholm City Hall
All papers have been peer reviewed.



Authorization to photocopy items for internal or personal use, beyond the free copying permitted under the 1978 U.S. Copyright Law (see 
statement below), is granted by the AIP Publishing LLC for users registered with the Copyright Clearance Center (CCC) Transactional Reporting 
Service, provided that the base fee of $30.00 per copy is paid directly to CCC, 222 Rosewood Drive, Danvers, MA 01923, USA: http://www.
copyright.com. For those organizations that have been granted a photocopy license by CCC, a separate system of payment has been arranged. 
The fee code for users of the Transactional Reporting Services is: 978-0-7354-1269-9/14/$30.00

© 2014 AIP Publishing LLC

No claim is made to original U.S. Government works.

Permission is granted to quote from the AIP Conference Proceedings with the customary acknowledgment of the source. Republication of 
an article or portions thereof (e.g., extensive excerpts, figures, tables, etc.) in original form or in translation, as well as other types of reuse (e.g., 
in course packs) require formal permission from AIP Publishing and may be subject to fees. As a courtesy, the author of the original proceedings 
article should be informed of any request for republication/reuse. Permission may be obtained online using RightsLink. Locate the article online 
at http://proceedings.aip.org, then simply click on the RightsLink icon/“Permissions/Reprints” link found in the article abstract. You may also 
address requests to: AIP Publishing Office of Rights and Permissions, Suite 300, 1305 Walt Whitman Road, Melville, NY 11747-4300, USA;
Fax: 516-576-2450; Tel.: 516-576-2268; E-mail: rights@aip.org.

Chad Finley
Stockholm University
Oskar Klein Centre and Department of Physics
AlbaNova University Centrum
106 91 Stockholm
Sweden

E-mail:   c� nley@fysik.su.se

Markus Ahlers
University of Wisconsin-Madison
Wisconsin IceCube Particle Astrophysics Center
222 W. Washington Avenue, Suite 500
Madison, WI 53703
USA

E-mail:   markus.ahlers@icecube.wisc.edu

Anastasios Belias
National Center for Scienti� c Research DEMOKRI-
TOS
Institute of Nuclear and Particle Physics
Patriarxou Grigoriou & Neapoleos
15310 Athens
Greece

E-mail:  belias@inp.demokritos.gr

Kay Graf
Friedrich-Alexander-Universität Erlangen-Nürnberg
Erlangen Centre for Astroparticle Physics 
 and Department of Physics
Erwin-Rommel-Str. 1
91058 Erlangen
Germany

E-mail:  kay.graf@fau.de

Per Olof Hulth
Stockholm University
Oskar Klein Centre and Department of Physics
AlbaNova University Centrum
106 91 Stockholm
Sweden

E-mail:  hulth@fysik.su.se

Klas Hultqvist
Stockholm University
Oskar Klein Centre and Department of Physics
AlbaNova University Centrum
106 91 Stockholm
Sweden

E-mail:  klas.hultqvist@fysik.su.se

Oleg Kalekin
University of Erlangen-Nuremberg
Erlangen Centre for Astroparticle Physics
Erwin-Rommel-Str. 1
91058 Erlangen
Germany

E-mail:  kalekin@physik.uni-erlangen.de

John Kelley
University of Wisconsin-Madison
Wisconsin IceCube Particle 
Astrophysics Center
222 W. Washington Avenue, Suite 500
Madison, WI 53703
USA

E-mail:  jkelley@icecube.wisc.edu

Diego Real
Instituto de Física Corpuscular
Experimental Division
Parque Cientí� co
C/Catedrático José Beltrán, 2
E-46980 Paterna
Spain

E-mail:  real@i� c.uv.es

Perry Sandstrom
University of Wisconsin-Madison
Wisconsin IceCube Particle Astrophysics Center
222 W. Washington Avenue, Suite 500
Madison, WI 53703
USA

E-mail:  sandstrom@icecube.wisc.edu

Christian Walck
Stockholm University
Oskar Klein Centre and Department of Physics
AlbaNova University Centrum
106 91 Stockholm
Sweden

E-mail:  christian.walck@fysik.su.se

Dawn Williams
University of Alabama
Department of Physics and Astronomy
Box 870324
Tuscaloosa, AL 35487-0324
USA

E-mail: drwilliams3@ua.edu

Juan de Dios Zornoza
Instituto de Física Corpuscular 
(University of Valencia – CSIC)
Experimental Division
c/ Catedratico Jose Beltran, 2
Paterna 46980 Valencia
Spain

E-mail: zornoza@i� c.uv.es

ISBN 978-0-7354-1269-9 (Original Print)
ISSN 0094-243X
Printed in the United States of America

Editors



 

iii 
 

  
AIP Conference Proceedings, Volume 1630 

6th International Workshop on Very Large Volume Neutrino Telescopes 
VLV T 13 

    
Table of Contents 

 
   

 
Preface: 6th International Workshop on Very Large Volume Neutrino Telescopes  
  Chad Finley 
 

  1 
   

 
Committees    3 

   
 
List of Participants    4 

   
 
Industrial Partners    6 

   
 

PLENARY SESSIONS 
Recent highlights from IceCube  
  A. Kappes and IceCube Collaboration 
 

  7 
   

 
Recent results from the ANTARES neutrino telescope  
  Thomas Eberl and ANTARES Collaboration 
 

  13 
   

 
Multi-messenger tests of the IceCube excess  
  Markus Ahlers 
 

  19 
   

 
The neutrino mass hierarchy measurement with a neutrino telescope in the Mediterranean Sea:  
A feasibility study  
  A. G. Tsirigotis and KM3NeT Collaboration 
 

  
25 

   
 
Neutrino oscillations with IceCube DeepCore and PINGU  
  T. DeYoung and IceCube-PINGU Collaboration 
 

  32 
   

 
News from KM3NeT  
  Ulrich F. Katz and KM3NeT Collaboration 
 

  38 
   

 
    



 

iv 
 

Neutrinos from charm production in the atmosphere  
  Rikard Enberg 
 

 
44 

   
 

PARALLEL SESSIONS: PHYSICS, RECONSTRUCTION AND SOFTWARE -  
CONVENERS: M. AHLERS, J. ZORNOZA 

IceVeto: Extended PeV neutrino astronomy in the Southern Hemisphere with IceCube  
  Jan Auffenberg and IceCube collaboration 
 

  50 
   

 
Detection of extended galactic sources with an underwater neutrino telescope  
  A. Leisos, A. G. Tsirigotis, D. Lenis, and S. E. Tzamarias 
 

  54 
   

 
Sensitivity of the KM3NeT detector to a neutrino flux from the Fermi bubbles  
  R. Coniglione, P. Piattelli, P. Sapienza, A. Trovato, and KM3NeT Collaboration 
 

  58 
   

 
Sensitivity of the KM3NeT detector to neutrino fluxes from Galactic point-like sources  
  A. Trovato, P. Kooijman, R. Coniglione, P. Sapienza, and KM3NeT Collaboration 
 

  62 
   

 
Search for neutrinos from gamma-ray bursts with ANTARES  
  Julia Schmid and ANTARES Collaboration 
 

  66 
   

 
Search for a small-scale neutrino anisotropy with three years of IceCube data  
  Anna Bernhard and IceCube Collaboration 
 

  70 
   

 
Search for neutrino point sources with ANTARES 2007-2012 data  
  J. D. Zornoza 
 

  74 
   

 
UHE neutrino and cosmic ray emission from GRBs: Revising the models and clarifying the cosmic 
ray-neutrino connection  
  Mauricio Bustamante, Philipp Baerwald, and Walter Winter 
 

  
78 

   
 
PINGU sensitivity to neutrino mass hierarchy  
  Andreas Groß and IceCube-PINGU collaboration 
 

  82 
   

 
GeV neutrinos from collisional heating in GRBs: Detection prospects with IceCube-DeepCore  
  Imre Bartos 
 

  86 
   

 
Low-energy neutrino search for dark matter in the Galactic Center with IceCube-DeepCore  
  Samuel Flis and IceCube Collaboration 
 

  89 
   



 

v 
 

 
PARALLEL SESSIONS: PHOTODETECTION AND READOUT -  

CONVENERS: A. BELIAS, O. KALEKIN 
Long-term optical background measurements in the Capo Passero deep-sea site  

  

M. G. Pellegriti, S. Aiello, F. Ameli, M. Anghinolfi, G. Barbarino, E. Barbarito, F. Barbato,  
N. Beverini, S. Biagi, B. Bouhadef, C. Bozza, G. Cacopardo, M. Calamai, C. Calì, A. Capone,  
F. Caruso, A. Ceres, T. Chiarusi, M. Circella, R. Cocimano, R. Coniglione, M. Costa, G. Cuttone,  
C. D'Amato, V. D'Amato, A. D'Amico, G. DeBonis, V. De Luca, N. Deniskina, G. De Rosa,  
C. Distefano, P. Fermani, V. Flaminio, L. A. Fusco, F. Garufi, V. Giordano, G. Giovanetti, A. Gmerk, 
R. Grasso, G. Grella, C. Hugon, M. Imbesi, V. Kulikovsky, G. Larosa, D. Lattuada, E. Leonora,  
P. Litrico, A. Lonardo, F. Longhitano, D. Lo Presti, E. Maccioni, A. Margiotta, A. Martini,  
R. Masullo, P. Migliozzi, E. Migneco, A. Miraglia, C. Mollo, M. Mongelli, M. Morganti, P. Musico, 
M. Musumeci, C. A. Nicolau, A. Orlando, R. Papaleo, C. Pellegrino, C. Perrina, P. Piattelli,  
C. Pugliatti, S. Pulvirenti, F. Raffaelli, N. Randazzo, G. Riccobene, A. Rovelli, M. Sanguineti,  
P. Sapienza, I. Sgura, F. Simeone, V. Sipala, M. Spurio, F. Speziale, A. Spitaleri, M. Taiuti,  
G. Terreni, L. Trasatti, A. Trovato, C. Ventura, P. Vicini, S. Viola, and D. Vivolo 

 

  

94 
   

 
1 ns time to digital converters for the KM3NeT data readout system  
  David Calvo and KM3NeT Collaboration 
 

  98 
   

 
The electronics readout and data acquisition system of the KM3NeT neutrino telescope node  
  Diego Real and KM3NeT Collaboration 
 

  102 
   

 
Characterization of the KM3NeT photomultipliers in the Hellenic Open University  
  G. Bourlis, T. Avgitas, A. Tsirigotis, S. Tzamarias, and KM3NeT Collaboration 
 

  106 
   

 
Noise pulses on photomultipliers optically coupled to glass vessels  
  E. Leonora, S. Aiello, V. Giordano, and KM3NeT collaboration 
 

  110 
   

 
Characterization of the ETEL and HZC 3-inch PMTs for the KM3NeT project  
  R. Bormuth, L. Classen, O Kalekin, H. Peek, J. Reubelt, D. Samtleben, E. Visser,  

and KM3NeT collaboration 
 

  
114 

   
 
Characterization of the 80-mm diameter Hamamatsu PMTs for the KM3NeT project  
  S. Aiello, L. Classen, V. Giordano, O. Kalekin, E. Leonora, H. Peek, J. Reubelt, D. Samtleben,  

E. Visser, and KM3NeT collaboration 
 

  
118 

   
 
Noise and spurious pulses for Cherenkov light detection with 10-inch and 3-inch photomultipliers  
  V. Giordano, S. Aiello, E. Leonora, and KM3NeT collaboration 
 

  122 
   

 
 

 



 

vi 
 

PARALLEL SESSIONS: CALIBRATION  
- CONVENERS: D. REAL, D. WILLIAMS 

A technique for measuring the sea water optical parameters with a dedicated laser beam  
and a multi-PMT optical module  
  A. Papaikonomou, A. Leisos, I. Manthos, A. Tsirigotis, S. Tzamarias, and KM3NeT Collaboration 
 

  
126 

   
 
Proposal of a new generation of Laser Beacon for time calibration in the KM3NeT  
neutrino telescope  
  Diego Real and KM3NeT Collaboration 
 

  
130 

   
 
Underwater acoustic positioning system for the SMO and KM3NeT - Italia projects  

  

S. Viola, S. Aiello, F. Ameli, M. Anghinolfi, G. Barbagallo, G. Barbarino, E. Barbarito, F. Barbato,  
G. Bellotti, N. Beverini, S. Biagi, B. Bouhadef, C. Bozza, G. Cacopardo, M. Calamai, C. Calí,  
A. Capone, F. Caruso, C. Cecioni, A. Ceres, T. Chiarusi, F. Chierici, M. Circella, R. Cocimano,  
R. Coniglione, M. Costa, G. Cuttone, C. D'Amato, V. D'Amato, A. D'Amico, G. De Bonis,  
V. De Luca, F. Del Tevere, N. Deniskina, G. De Rosa, C. Distefano, P. Favali, P. Fermani, F. Ferrera, 
V. Flaminio, L. Franco, L. A. Fusco, F. Garufi, V. Giordano, G. Giovanetti, A. Gmerk, R. Grasso,  
G. Grella, C. Hugon, M. Imbesi, V. Kulikovsky, G. Larosa, D. Lattuada, E. Leonora, P. Litrico,  
A. Lonardo, F. Longhitano, D. Lo Presti, E. Maccioni, A. Margiotta, A. Martini, R. Masullo,  
P. Migliozzi, E. Migneco, A. Miraglia, C. Mollo, M. Mongelli, M. Morganti, P. Musico,  
M. Musumeci, C. A. Nicolau, A. Orlando, R. Papaleo, G. Pavan, C. Pellegrino, M. G. Pellegriti,  
C. Perrina, P. Piattelli, C. Pugliatti, S. Pulvirenti, F. Raffaelli, N. Randazzo, G. Riccobene, A. Rovelli, 
M. Sanguineti, P. Sapienza, V. Sciacca, I. Sgura, F. Simeone, V. Sipala, M. Spurio, F. Speziale,  
M. Spina, A. Spitaleri, M. Taiuti, G. Terreni, L. Trasatti, A. Trovato, C. Ventura, P. Vicini,  
and D. Vivolo 

 

  

134 
   

 
Nanobeacon: A low cost time calibration instrument for the KM3NeT neutrino telescope  
  David Calvo and KM3NeT Collaboration 
 

  138 
   

 
A first calibration study for PINGU at DESY  
  R. Shanidze and IceCube-PINGU Collaboration 
 

  142 
   

 
Light propagation in the South Pole ice  
  Dawn Williams and IceCube Collaboration 
 

  146 
   

 
PARALLEL SESSIONS: COMPUTING AND DATA -  

CONVENERS: K. GRAF, J. KELLEY 
The IceCube data acquisition system for galactic core collapse supernova searches  
  Volker Baum and IceCube Collaboration 
 

  150 
   

 
Event triggering in the IceCube data acquisition system  
  J. L. Kelley and IceCube Collaboration 
 

  154 
   

 
    



 

vii 
 

The trigger and data acquisition for the NEMO-Phase 2 tower  

  

C. Pellegrino, F. Simeone, T. Chiarusi, S. Aiello, F. Ameli, M. Anghinolfi, G. Barbarino, E. Barbarito, 
F. Barbato, N. Beverini, S. Biagi, B. Bouhadef, C. Bozza, G. Cacopardo, M. Calamai, C. Calì,  
A. Capone, F. Caruso, A. Ceres, M. Circella, R. Cocimano, R. Coniglione, M. Costa, G. Cuttone,  
C. D'Amato, V. D'Amato, A. D'Amico, G. DeBonis, V. DeLuca, N. Deniskina, G. DeRosa,  
C. Distefano, P. Fermani, V. Flaminio, L. A. Fusco, F. Garufi, V. Giordano, G. Giovanetti, A. Gmerk, 
R. Grasso, G. Grella, C. Hugon, M. Imbesi, V. Kulikovskiy, G. Larosa, D. Lattuada, E. Leonora,  
P. Litrico, A. Lonardo, F. Longhitano, D. LoPresti, E. Maccioni, A. Margiotta, A. Martini, R. Masullo, 
P. Migliozzi, E. Migneco, A. Miraglia, C. Mollo, M. Mongelli, M. Morganti, P. Musico,  
M. Musumeci, C. A. Nicolau, A. Orlando, R. Papaleo, M. G. Pellegriti, C. Perrina, P. Piattelli,  
C. Pugliatti, S. Pulvirenti, F. Raffaelli, N. Randazzo, G. Riccobene, A. Rovelli, M. Sanguineti,  
P. Sapienza, I. Sgura, V. Sipala, M. Spurio, F. Speziale, A. Spitaleri, M. Taiuti, G. Terreni, L. Trasatti, 
A. Trovato, C. Ventura, P. Vicini, S. Viola, and D. Vivolo 

 

 
 
 
 
 
 
 
 
 
 
 
 

158 
   

 
Trigger study for NEMO Phase 2  
  B. Bouhadef and NEMO collaboration 
 

  163 
   

 
The relational database system of KM3NeT  
  Arnauld Albert, Cristiano Bozza, and KM3NeT Collaboration 
 

  167 
   

 
PARALLEL SESSIONS: DEEP-SEA AND DEEP-ICE TECHNOLOGIES;  

MECHANICS, DEPLOYMENT, AND INFRASTRUCTURE -  
CONVENER: P. SANDSTROM 

First results of the KM3NeT multi-PMT DOM  
  Tino Michael and KM3NeT Collaboration 
 

  171 
   

 
Development of a multi-PMT optical module prototype for PINGU  
  Lew Classen and IceCube-PINGU collaboration 
 

  176 
   

 
Digital optical module design for PINGU  
  Perry Sandstrom and IceCube-PINGU Collaboration 
 

  180 
   

 
PORFIDO on the NEMO Phase 2 tower  
  Orlando Ciaffoni, Marco Cordelli, Roberto Habel, Agnese Martini, and Luciano Trasatti 
 

  184 
   

 
Integration of acoustical sensors into the KM3NeT optical modules  
  A. Enzenhöfer and KM3NeT Collaboration 
 

  189 
   

 
Power network in large area detectors  
  E. Heine and KM3NeT Collaboration 
 

  193 
   

 




