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The successes of the ANTARES detector have demonstrated the feasibility and value of deep sea neutrino telescopes, as well as their versatility through Earth and Sea sciences. KM3NeT is a distributed undersea research infrastructure in the Mediterranean Sea that will host a network of next-generation neutrino telescopes. With the ORCA telescope at the KM3NeT-Fr site, the main objective is to determine the neutrinos mass hierarchy by studying atmospheric neutrino oscillations. The ARCA telescope at the KM3NeT-It site will allow for high energy neutrino astronomy. The telescopes consist of a regular 3D array of Digital Optical Modules, each composed of 31 photomultipliers, equally spaced along flexible lines anchored on the seabed. This multi-photomultipliers concept yields a factor three increase in photocathode area, compared to a design with a single 10 inch photomultiplier, leading to a significant cost reduction. Moreover, this concept allows for an accurate measurement of the light intensity and offers directional information with an almost isotropic field of view. A detailed overview of the detectors, their construction status and their physics program will be presented. The calibration techniques will be discussed, with an emphasis on time calibration, water properties and positioning measurements.

Introduction

The ANTARES neutrino telescope [START_REF] Ageron | ANTARES: the first undersea 255 neutrino telescope[END_REF] has demonstrated the Gb.s -1 ) of a line are multiplexed with a dedicated wavelenght.
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The PMTs have a photo-cathode diameter of at least 72 mm 90 have a minimum gain of 10 6 (ten stages dynode structure). The height of the IL will be adapted to the detector configura- 
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 3123 photo-multiplier tubes (PMT) and their associated readout elec-67
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  The two ARCA building blocks will be implanted at a depth 94 of 3500m. The horizontal spacing between the lines is 90m and 95 the vertical spacing between the DOMs is 36m (full height of ∼ 96 700m). One full block corresponds to 0.5 Gton of instrumented 97 sea water.98The main science objective of ARCA is the detection of high-99 energy neutrinos coming from sources in our Galaxy and from 100 further cosmic origin. For this purpose, the Mediterranean Sea 101 is a perfect location, since most of the potential Galactic sources 102 are in the Southern sky. The design of ARCA has been set in 103 order to optimize the sensitivity to these sources. 104 The first goal of ARCA is to measure the signal of cosmic 105 neutrinos observed by IceCube using a different methodology, 106 improved resolution and a complementary field of view. In less 107 than a year of operation, ARCA will have a sensitivity better 108 than 5σ for the diffuse neutrino flux.109 3.3. ORCA 110 The ORCA building block will be implented at a depth of 111 2500m. The horizontal spacing between the lines is 23m and 112 the vertical spacing between the DOMs is 9m (full height of ∼ 113 200m, more than 2 times smaller than ARCA). It corresponds 114 to 8 Mton of instrumented sea water. 115 From MeV to tens of GeV, neutrino oscillations have been 116 observed by a series of experiments using solar, atmospheric, 117 reactor and accelerator neutrinos. These oscillations imply the 118 existence of non-zero neutrino masses. But oscillation exper-119 iments are only sensitive to squared-mass differences between 120 two neutrino eigenstates and not to their absolute value. In a 3 121 ν scheme, there are two independent squared-mass differences: 122 the first one can be measured from solar and long baseline reac-123 tor experiments and the second one from atmospheric neutrinos.124The main goal of ORCA is thus to determine the Neutrino 125 Mass Hierarchy (NMH), the ordering of neutrino mass eigen-126 states, which is presently not known. The strategy is to probe 127 the impact of matter effect in the ν µ survival probability and 128 ν µ ν e appearance at atmospheric mass scale. The same method 129 will be followed in HyperKamiokande[START_REF] Abe | Letter of Intent: The Hyper-Kamiokande experiment 258 detector design and physics potential[END_REF] and PINGU[START_REF] Aartsen | Letter of Intent: The 260 Precision IceCube Next Generation Upgrade (PINGU)[END_REF]. The 130 expected ORCA performance for NHM is 3σ in 4 years of op-131 eration. 132 The science goals of ORCA also include the improvement 133 of the measurement of oscillation parameters like ∆m 2 32 and the 134 θ 23 mixing angle from the PMNS matrix. ORCA will also be 135 able to perfom indirect searches for low mass dark matter and 136 supernovae monitoring. Other science topics include Earth to-137 mography, seismology but also sea science related topics like 138 oceanography, bioacoustics and bioluminescence [5, 6].
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 4 Construction Status140 4.1. The production chain 141 The integration of the DOM and DUs are made on different 142 sites, because of the different equipments and storage facility 143 needed. In May 2018: 5 DOM integration sites (in Netherland, 144 Italy, Germany and Greece) were operational and 3 (in France 145 and Marocco) were in preparation; 3 DU integration sites in 146 Netherland and Italy were operational, 1 in preparation in Italy. 147 PMTs, electronics, PMT 3D support, glass spheres and optical 148 gel are assembled on the DOM integration sites, and then the 149 DOMs, line base, cables, line structure and buoy are assem-150 bled in the DU integration sites. Throughout the integration 151 procedure, the quality is controlled following a rigorous list of 152 QA/QC tests that was carefully designed and is continuously 153 updated.
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  The deployment process, inspired from ANTARES, has been 156 developed in order to optimize storage and boat transportation, 157 thus reducing the overall cost by enabling the transportation of 158 many DUs on the deployment boat. The string is furled around 159 the launcher vehicle, which is a spherical frame with dedicated 160 slots for the DOMs. The anchor at the bottom of the string is ex-161 ternal to the launcher vehicle and is used as the interface with 162 the seabed infrastructure, to provide sufficient weight to keep 163 the string properly fixed on the seabed and to house the elec-164 tronics needed to make the link between the string and the on-165 shore station (interlink cable with a wet-mateable connectors) 166 and the base container. 167 Optical components and acoustic device (receiver) used for 168 positioning of the line with respect to the detector are located 169 in the base container. Before the unfurling of the string (see 170 picture 4a), the connection of the string to the network, made by 171 a Remotely Operated Vehicle (ROV), has to be verified onshore. 172 Then, an acoustic signal is emitted. The launcher vehicle is 173 released and starts to rise to the surface while slowly rotating 174 and releasing the DOMs (see picture 4b). The DU is finally 175 inspected by the ROV.
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 4 Figure 4: (a): Picture of a launcher vehicule. (b): scheme of the unfurling process, courtesy Marijn van der Meer/Quest.

187 5 .

 5 Calibration Technics 188 The performance of neutrino telescopes strongly relies on 189 the precise timing calibration of the detectors elements. Us-190 ing external light sources, the time precision of the detectors 191 will reach the sub-nanosecond. These external light sources are 192 also used to measure water properties. 193 As the sea environment continuously changes, the position-194 ing calibration of the detector elements is crucial. The exact 195 location of the optical modules, which is particularly affected 196 by sea currents, is monitored with an acoustic system. 197 Other environmental conditions like water temperature and 198 salinity are also going to be continuously monitored since they 199 affect light and sound propagation.
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 5 Figure 5: Principles of the acoustic triangulation system.
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  tion in order to instrument the full water column. The typical 236 measurement periodicity of the instruments will be 20 minutes. 237 The instruments of the IL are: Current meter (inclination of 238 the lines), Sound Velocimeter and CTD probe to measure Con-239 ductivity, Temperature and Depth in order to infer sound veloc-240 ity through seawater equation of state. Moreover, such instru-241 mented lines are very usefull for real-time and long-term ob-242 servation of the sea environment, providing for example useful 243 informations on climate change and on deep-sea ecosystems. 244 The decays of 40 K, which has a stable concentration, consti-245 tute one of the main optical background and are used to make 246 internal DOM calibration, such as time calibration and PMT ef-247 ficiency measurement. Up to 150 Čerenkov γ are emitted per 248 decay. A cross calibration is possible by analysing down-going 249 muons. In addition, nanobeacons on the top of each DOM al-250 low for inter-line calibration using light pulses. These pulses 251 are seen by the DOM directly above, but also by higher ones 252 due to light diffusion in water.
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