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New from the projects 

KM3NeT 

Welcome, ORCA33!  A sea operation took place mid 

of October, leading to a significant extension of ORCA. 

In about three days of operation in a very flat sea, five 

new detection units were installed and connected to 

the detector. In addition a set of four detection units 

already deployed in a previous campaign was connec-

ted to the second node of the submarine network, 

which was recently installed. Finally, a new tripod 

bearing an acoustic emitter to be used for positioning 

purposes was installed. At the end of the operation, 

the apparatus comprised 33 detection units. 

 

Sonar map of the ORCA site at the end of the operation. 
Marked in the image are the various components of the 
submarine infrastructure, comprising two junction boxes 
(“Node 1” and “Node 2”), the 33 detection units, a module 
for interface with oceanographic instrumentation (Module 
Interface Instrumented – MII) and a calibration structure, 
consisting of a calibration base (CB) and an instrumentation 
unit (IU, not shown) connected to it. 

 

 

 

 
 

                                                      

 

 

 

 

 

 

 
The KM3NeT offshore 
teams from the two vessels 
used for deployment 
 

 

An analysis-focused collaboration meeting took place 

at CERN on October 20-24. Several hands-on sessions 

provided opportunities to work directly on recon- 

straction tools, machine learning workflows, data 

processing and analysis pipelines. The atmosphere 

was lively, with many results, challenges and new 

ideas to discuss.  
- 

During the meeting the KM3NeT Collaboration 

welcomed the Indian Institute of Technology in 

Mumbai as a new observer institute. 
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IceCube 

On October 6-10, 2025, more than 150 participants 

took part in the fall IceCube Collaboration meeting in 

Salt Lake City, Utah. The meeting was hosted by the 

University of Utah at the L.S. Skaggs Applied Science 

Building on campus. 
 

The week was also filled with plenty of activities 

including a tour to the Telescope Array, the largest 

cosmic ray detector in the Northern Hemisphere: 

 

 
Visiting the Telescope Array (Credit: Hannah Erpenbeck) 

 

 
At Arches National Park.                                                                          
From left to right: Naoko Kurahashi Neilson, Erin O’Sullivan,  
Dennis Soldin, and Anatoli Fedynitch (Credit: Yi-Ciao Wang) 
 

On the final day of the meeting, outgoing IceCube 

analysis coordinator Naoko Kurahashi Neilson gave 

reflections before passing the torch to Dennis Soldin, 

assistant professor at the University of Utah who was 

also a member of the local organizing committee.  
 

The next collaboration meeting will take place May 

18-22, 2026, at the Ruhr-Universität Bochum in 

Bochum, Germany. 

 

 

Sad news from University of Alberta, Canada: on 

October 17, Roger Moore passed away. He was an 

enthusiastic member of IceCube and P-ONE, 

contributing significantly to various sub-projects of 

these two experiments. See his obituary at 

https://newsletters.particlephysics.ca/t/r-e-tkjuktx-

ntddiltdlu-r/ 

 

P-ONE 

2025-10 Integration update (Report sent by Matthias 

Danninger): The P-ONE Collaboration is actively 

progressing with the integration of the first detector 

line at the TRIUMF facility in Vancouver, Canada. The 

spooled detector line backbone is stored in a 

dedicated cleanroom, where assembly operations are 

advancing as planned. To date, 37 hemispheres have 

been fully integrated with PMTs, lasers, and acoustic 

receivers, and are now queued for final acceptance 

testing before integration with the detector line. 

The TRIUMF integration team is currently conducting 

a detailed assessment of the EMI noise environment 

affecting PMT signals within the integrated 

hemispheres. With a mitigation strategy defined for 

low-noise operation, acceptance testing and module 

integration are scheduled to proceed in the coming 

weeks. Mechanical integration tests have also been 

completed successfully, and the verified procedure 

meets all required specifications. 

Another key milestone has been reached with the 

successful completion of a complete network system 

test involving ten module mainboards through the 

string junction box. The system demonstrated 

performance perfectly consistent with design 

specifications for both timing synchronisation 

resolution (better than 100ps) and bandwidth (up to 

1GBit for the detector line). 

With this, the collaboration is confident to complete 

the integration of P-ONE-1 this year, well on schedule 

for the planned deployment in 2026. 

 

https://newsletters.particlephysics.ca/t/r-e-tkjuktx-ntddiltdlu-r/
https://newsletters.particlephysics.ca/t/r-e-tkjuktx-ntddiltdlu-r/
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And here some pictures: 

                                             
Mechanical integration on the backbone  

                              
Networking test with 10 mainboards connected to the 

string junction box. 

                                          
Final acceptance testing of an integrated hemisphere.   

 

Publications 

 

Two recent papers, one from IceCube and one from 

KM3NeT, address the possible existence of eV-scale 

sterile neutrinos. 

 

The IceCube collaboration has published a paper 

Limiting the Parameter Space for Unstable eV-scale 

Neutrinos Using IceCube Data (posted at 

https://arxiv.org/pdf/2510.00209, submitted to PRL) 

The main contributions come from the IceCube 

groups at MIT, Harvard University, and University of 

Delaware.  
 

The paper extends a recent IceCube sterile neutrino 

search to include unstable sterile neutrinos within the 

context of a model termed 3+1+Decay, which expands 

upon the 3+1 model by introducing sterile neutrino 

decay to invisible particles (see the figure) with 

coupling constant g. The model is attractive since it 

reduces tension between oscillation experiments 

within the global fits and with constraints that come 

from cosmological observables. The analysis uses 10.7 

years of up-going muon neutrino data with energy 

500 GeV to 100 TeV and with improved reconstruction 

and modeling of systematics. 

 

 
 

Left: Feynman diagram corresponding to the invisible 
decay mechanism of the sterile neutrino mass state ν4 into 
invisible particles ψ and ϕ, where ψ is a right-handed light 
neutrino and ϕ is a light scalar. Right: diagram of the 
relative flavor components of each neutrino mass state in a 
generic 3+1 sterile neutrino model assuming the normal 
mass ordering. The mass squared splitting between the light 

states ν1,2,3 and ν4 is Δm41
2 ≈ m4

2 ≫ Δm32
2. 

 

The best-fit point is found to be g2 = 0, sin2(224) = 

0.16, and m41
2 = 3.5 eV2, in agreement with the 

recent 3+1 sterile neutrino search and indicating no  

https://arxiv.org/pdf/2510.00209
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preference for decay in IceCube data. Values of g2   

are excluded at 95% confidence level. This disagrees 

with the 2022 SBL global fit that prefers g²  3. The 

result therefore substantially limits the decay 

parameter space indicated by recent global fits, 

disfavoring the decay scenario. 

 

 
 

The result of this analysis (black) compared to the 
previous IceCube analysis ( https://arxiv.org/pdf/2204.00612 , 

magenta) for g2 = 0 (top) and g2 = 2.5  (bottom). The 90% 
(dotted), 95% (dashed), and 99% (solid) C.L. contours are 
shown. The best-fit points from this work and the previous 
IceCube analysis are shown as stars in their respective 
colors. 

 

 

 

 

The KM3NeT collaboration has released a paper  

Search for an eV-scale sterile neutrino with the first 

six detection units of KM3NeT/ORCA (submitted to 

JHEP, posted at https://arxiv.org/pdf/2510.07360 ) 

The corresponding author is L. Bailly-Salins 

(Normandie Univ., Caen, France). 

 

The paper reports the first search for a sterile 

neutrino conducted with data from KM3NeT/ORCA. 

The study is based on a data sample containing 5828  

neutrino candidates collected with 6 detection units 

(5% of the complete detector), corresponding to an 

exposure of 433 kton-years. From the expected effect 

of an eV-scale sterile neutrino on the first νμ → ντ 

standard oscillation maximum (see next figure), 

simultaneous constraints are put on the magnitude of 

the Uμ4 and Uτ4 mixing elements under the 

assumption Δm41
2 = 1 eV2.  

 

 
Event distributions in L/E for each class of the ORCA6 
data (black), compared with the model prediction at 
the best-fit point in the eV sterile neutrino case (red) 
and in the standard oscillation case (dashed blue). The 
dashed orange curve shows the model prediction for 
an arbitrary point in the (|Uμ4|2, |Uτ4|2) phase space. 
 

 

The results are compatible with the absence of mixing 

between active neutrinos and a sterile state, with 

|Uμ4|2 < 0.138 and |Uτ4|2 < 0.076 at a 90% confidence 

level.  See the exclusion contours in the next figure. 

 
Comparison of the upper limits at 90% CL on |Uμ4|2 and 
|Uτ4|2 obtained by ORCA-6 with previous measurements 
from Super-Kamiokande, NOvA, ANTARES, IceCube and 
DeepCore. The excluded regions are on the right/top right 

side of the contours. 

https://arxiv.org/pdf/2204.00612
https://arxiv.org/pdf/2510.07360
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The ORCA constraints are compatible with the results 

reported by other long-baseline experiments (and of 

course also with the IceCube results), and indicate 

that with KM3NeT/ORCA it is possible to bring crucial 

contributions to sterile neutrino searches in the 

coming years. 

 

 

The IceCube Collaboration has released a paper 

Evidence for Neutrino Emission from X-ray Bright 

Active Galactic Nuclei with IceCube (posted at 

https://arxiv.org/pdf/2510.13403, submitted to The 

Astrophysical Journal Letters).  The main authors of 

this paper are Chiara Bellenghi, Tomas Kontrimas and 

Elena Manao (TU Munich). 
 

Using 13.1 years of IceCube data, the paper presents a 

follow-up search for neutrino sources in the northern 

sky. NGC 1068 remains the most significant neutrino 

source among 110 preselected gamma-ray emitters 

while also being spatially compatible with the most 

significant location in the northern sky. Its energy 

spectrum is characterized by an unbroken power-law 

with spectral index  = 3.4 ± 0.2.  

     

 

 

 

 

 

 

 

 

 

 
 

 

 

Consistent with previous results, the observed 

neutrino flux exceeds its gamma-ray counterpart by at 

least two orders of magnitude. Motivated by this 

disparity and the high X-ray luminosity of the source,  

the authors selected 47 X-ray bright Seyfert galaxies 

from the Swift/BAT spectroscopic survey that were 

not included in the list of gamma-ray emitters.  
 

When testing this collection for neutrino emission, 

they observe a 3.3σ excess from an ensemble of 11 

sources, with NGC 1068 excluded from the sample.  

 

These results strengthen the evidence that X-ray 

bright cores of active galactic nuclei are neutrino  

emitters. See the visualization for the 4 brightest 

sources (here with NGC 1068) in the next figure. 

 
Best-fit neutrino all-flavor fluxes with their 1σ uncertainty 
and constrained in the 95% C.L. energy range of the top 
4 sources in the list of X-ray bright AGN. The yellow band 
represents the most recent measurement of the diffuse 
astrophysical neutrino flux. The energy range is constrained 
at the 90% C.L., while the flux normalization is shown with a 
68% C.L. 

 
The IceCube Collaboration has released a paper 

Constraints on the Correlation of IceCube Neutrinos 

with Tracers of Large-Scale Structure (posted at 

https://arxiv.org/pdf/2510.18119 and submitted to 

The Astrophysical Journal Letters).  The main author of 

this paper is David Guevel (UW Madison). 

 

Only a small fraction of the astrophysical neutrinos 

observed with IceCube neutrinos can be explained by 

known sources. Neutrino production is thought to 

occur in energetic environments that are ultimately 

powered by the gravitational collapse of dense 

regions of the large-scale mass distribution in the 

Universe. Whatever their identity, neutrino sources 

likely trace this large-scale mass distribution. The 

clustering of neutrinos with a tracer of the large-scale 

structure may provide insight into the distribution of 

neutrino sources with respect to redshift and the 

identity of neutrino sources. The author implemented 

a two-point angular cross-correlation of the Northern 

sky track events with an infrared galaxy catalog 

derived from WISE and 2MASS source catalogs that 

trace the nearby large-scale structure (see the paper 

for detailed information). 

 

https://arxiv.org/pdf/2510.13403
https://arxiv.org/pdf/2510.18119
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The density of unWISE-2MASS galaxies on the sky. The gray 
region combines a ±10° region surrounding the galactic 
plane and a Planck dust map. The Large and Small 
Magellanic Clouds are masked as well. 
 

 

No statistically significant correlation is found 

between the neutrinos and this infrared galaxy 

catalog. Less than 54% of the diffuse muon neutrino 

flux can be attributed to sources correlated with the 

galaxy catalog with 90% confidence. Additionally, 

when assuming that the neutrino source comoving 

density evolves following a power-law in redshift, 

dNs/dV ∝ (1 + z)k, one finds that sources with negative 

evolution, in particular k < −1.75, are disfavored at the 

90% confidence level (see the next figure). 

 

 
If the neutrino sources follow a distribution of the form 

dNs/dV  (1 + z)k, the expected correlation strength, fcorr, 
can be calculated given the ratio of diffuse astrophysical 
neutrinos to total neutrinos, fastro. The expected correlation 
strength for equal bias parameters (solid) and bν/bg = 2 
(dashed) are shown. The latter case is a pessimistic model 
given that neutrino sources may form within the same dark 
matter halos as the unWISE-2MASS galaxies. The actual 
upper limit is shown by the horizontal dash-dot line. The 
area below the line is allowed by the upper limit. 

 

 
 

The KM3NeT collaboration has released a paper  

Whipped and mixed warm clouds in the 

deep sea (posted at  https://arxiv.org/pdf/2510.09470 

submitted to Geophysical Research Letters) The 

corresponding author is Hans van Haren (Royal 

Netherlands Institute for Sea Research). 
 

With a unique array of high-resolution temperature 

sensors, the turbulence in the deep sea was studied, 

for the first time in 3D. Turbulence redistributes 

nutrients for all life forms larger than microbial, on 

land and in the ocean. Yet, the development of deep-

sea turbulence has not been studied in 3D. For this 

purpose, the authors installed an array of nearly 3000 

high-resolution temperature sensors for three years 

on the flat 2500-m deep bottom of the Mediterranean 

Sea – see the next figure. The array was co-financed 

by the KM3NeT collaboration. 

 
Orientation at the seabed and layout of the large-ring 
mooring, with steel-cable grid and small rings holding the 
vertical lines at 9.5-m intervals. Lines are numbered in six 
synchronization groups. Color dots indicate group nodes 
and synchronizer ‘S’ at line 51. Here and elsewhere in the 
text, lines are indicated without period. Buoys on top of 
lines 14, 35 and 57 held a waterflow meter (WF). 
 

From the time series from this half-cubic hectometer 

3D mooring-array they made unique movies of deep-

sea water motions. In these movies different levels of 

turbulence are observed. Although temperature 

differences are typically only 0.001 degrees Celsius, 

variable convection-turbulence as expected from 

geothermal heating through the flat seafloor are 

observed. 
 

https://arxiv.org/pdf/2510.09470
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During about 40% of the time, the passage of clouds 

of additional turbulence were observed, three times 

stronger in magnitude, from slantwise advected 

warmer waters from above or sideways. 
 

Besides turbulent clouds and seafloor heating, the 

movies taken also reveal weakly turbulent interfacial-

wave breakdowns that commonly occurs in the open 

ocean far away from boundaries. 
 

In the next picture is an example of a large breaker of 

warmer water including interfacial wave breakdowns 

recorded in four neighboring lines of the array with 

temperature sensors. Vertical axes depth of the 

sensors in meters; horizontal axis time of recording in 

days; color coding indicates temperature of the water 

in degrees Celsius. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Time-depth enlargement of one large overturn from the 
movie shown at https://www.km3net.org/deep-sea-
turbulence/,  for the line 24 and its three neighbors. 
Throughout the images widening and shrinking is observed 
of black isotherms, which are drawn at fixed intervals of 
0.0004°C. The observations evidence deep-sea turbulence 
generation via the process of parametric instability. Not 
only is the large breaker in the middle differently developing 
at different lines, but also the isotherm widening at all 
scales throughout the panel, e.g., in the ellipses (see the 
paper for explanation). 
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