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Antares

2

• 2007 < data-taking <= 2016(+)
• Very competitive results in 

– Dark matter searches
– Galactic (point) sources (Tino)

• Proving ground for KM3NeT 
(e.g. degree-level resolution for showers)

• Nikhef efforts ramping down.

• Currently taking data with 10/12 lines

• >10000 neutrinos recorded
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Antares output
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• Our reconstruction, Event selections, etc
• Now added electron and tau neutrinos

to these datasets (my Vidi), see  Tino’s
talk.

Will  benefit many Antares analyses 
In coming years.

1000 
participants
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Neutrinos from Galactic plane
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• Hot Topic due to IceCube
• Analysis to be continued at APC Paris
• Collaboration with Theorists (at Grappa)

Many more Antares results in Tino’s talk
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KM3NeT sites and deployment
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● ARCA: Astrophysical Research with Cosmic in the Abyss

● Study astrophysical neutrino fluxes at E > 100 GeV

● 2 ‘blocks’ at KM3NeT-It

● ORCA: Oscillations Research with Cosmics in the Abyss

● Resolve the neutrino mass hierarchy (1 GeV < E < 100 GeV)

● 1 block at KM3NeT-Fr

● Phase 1:

● 31 strings, ~10% ARCA, ~5% ORCA

● Funded! Construction begun

● 2017 completion

● KM3NeT 2.0:

● 100% ARCA and ORCA

● Completion 2020

ARCA Building block
115 strings

ORCA building block = same
DOM spacing /= 43
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KM3NeT: Science
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• Cosmic neutrinos (ARCA, IceCube)
– Softer spectra 
– (week) evidence for Galactic component
– Sources still unknown
-- Strengthen motivation for ARCA

• Mass hierarchy (ORCA)
– Studies enhanced (systematics)
– MH: 3 sigma in 3 years (+ Δm2 + θ23 )
– ORCA gaining fame and confidence
– Opportunity to beat the competition 
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ORCA
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• Hierarchy important for theory, cosmology, 0νββ
• Atmospheric neutrinos (happy 50th birthday!)
• Like Super-K
• But now resolve matter-effects to determine mass hierarchy

=> need multi-Mton detector (SK=50kton)



Aart Heijboer – Neutrino telescopes overview – Nikhef Jamboree 2015

ORCA developments
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Sensitivity Calculations now mature and realistic.

• Cascade channel (= νe appearance)
• Track / cascade reconstruction

- up to 8 parameters (Bjorken y)
• Particle identification done right
• Layout optimization done -> 9 m DOM spacing
• Atmospheric muon rejection (no veto needed)
• Detailed systematics

Spacing optimization

Particle id (νe vs νμ)

Muon rejection
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Sensitivity calculation
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• ~3 sigma in 3 years
Depending on nature

• Measure Δm2 & θ23 precisely
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competition
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• ORCA can be very competitieve
• First lines 2016 + good prospects for more funding
• Fast deployment possible (no accelerator, no polar logistics)

• Community starts to take note.

Grains
of salt
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Neutrino astronomy
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• Evidence for cosmic neutrinos increasing
- IC sees it in several samples

• Sources not identified
• Soft spectrum/cut-off
• Hints of  Galactic Component
• Flavour ratios carry physics

KM3NeT/ARCA can see the signal within 1 year, 
and do high-resolution all-flavour follow-ups

IceCube

Angular resolution for cascades 
factor >5 better than IceCube

Now demonstrated in
Antares data too

Stronger
Case for
KM3NeT
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Flavour ratios => physics
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• New physics affects flavour ratios of cosmic
neutrinos.

• non-standard interaction, Lorentz-invariance
violation, ν-decay, steriles…

• Works better when sources are understood
(and then, can also probe δcp)

• KM3NeT will contribute a lot here

Phys.Rev.Lett. 115 (2015) 161303

SM NP
IceCube flavour ratio fit

νe

νμ

ντ

Fit to IceCube data consistent
with 1:1:1
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Our role in KM3eT
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• Off-shore firm- and software
• On shore software (trigger, reconstruction)
• PMT bases, dcdc convertors

...are all big efforts we do at nikhef
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Our role in KM3eT
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• Spokesperson

• Mechanics coordinator
• Optical network coordinator
• DOM production coordinator
• Conference + publication committee

• Antares: point source convener

Nb: others also do a lot: sea-floor network, shore station, electronics, DAQ, software,  production, 
testing, calibration instruments, physics analyses, database, etc
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ESFRI roadmap
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• European roadmap of large scale infrastructures

– Considered important to facilitate funding.

• KM3NeT on it since 2006

• 2016: major update – 10 yr old projects to be 
taken off the list

• KM3NeT 2.0 applied for position on 2016 
roadmap

– Re-orientation

– Show maturity (implementation) 

– Support by OCW and FR, It, Gr Ministries

• Notified last Friday application was successful!!

• National roadmap of NWO also to be updated in 
2016
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ESFRI roadmap
sneak peak of the report
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• Recognition of our main assets
• Future funding perspective is now very bright.

…thanks for help/support FOM(Job), OCW, Stan, Frank!
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Status today
- All DOMs alive
- Commissioning ongoing

- some software issues (reboot)
- Timing validation etc ongoing 

(see Karel’s talk)
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• First string deployed!

• Made possible by excellent technical groups of Nikhef!

• ESFRI Roadmap succes

– Recognition of progress. 

– Optimal funding prospects (It, Fr, NL)

• Great science ahead.

• Nikhef huge factor in succes!


