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All realizations have to 
obey experimental 
constraints: Neutrino
oscillation data, LFV, 
neutrinoless double beta 
decay, direct searches,
loop corrections and Big 
Bang nucleosynthesis



• FCC Future 
Circular Collider

• ShiP Search for
hidden particles @ 
SPS

• DUNE Deep
Underground 
Neutrino 
Experiment
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The universe in multiple messengers

Multi‐messenger interpretations
must rely on theory (acceleration,

radiation processes, particle escape, geometry, ...)
Theory

(radiation
model)

Physics of astrophysical 
neutrino sources = physics of

cosmic ray sources

Large 
astrophysical 
uncertainties

Theory
(magn. 

fields, …)

Theory
(source 

distribution)

Theory
(infrared 
etc BGs)

... a challenge for theory

W. Winter
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Ideal p source

Neutrino production

Neutrino production at the source

Ideal pp source
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Flavor compositition expected from ideal scenarios

> Clear expectation of flavor composition from idealized models

> Electron anti‐neutrino fraction is crucial for the Glashow resonance event 
rate in neutrino detectors. Signature for mechanism in the source!

The Glashow 
resonance

D. Biehl, A. Fedynitch, A. Palladino, T. 
Weiler and W. Winter, arXiv: 1611.07983
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Discrimination between scenarios
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Glashow events from sources of cosmic ray nuclei

> Presence of nuclei in UHECR sources 
results in higher number of Glashow 
events

> 95 IC‐86 equivalent years needed 
(~10 years Gen‐2)

> …but not from pp sources, or if 
diffuse flux comes from many 
different sources types

> More details and other scenarios in 
1611.07983
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Summary/Conclusion

> Presence of nuclei changes the multi‐messenger interpretation of the 
neutrino sky, UHECR and their sources

> More sophisticated theoretical methods and models are necessary and 
part of ongoing effort

> Serious uncertainties from nuclear physics: photo‐disintegration and 
photo‐meson production at  XX MeV – X GeV

> Flavor composition of astrophysical neutrinos sensitive to various source 
scenarios

> Glashow resonance can serve as a discriminator in IceCube Gen‐2

https://arxiv.org/abs/1611.07983
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Markus Steidl for the KATRIN Collab.

Content

Update on KATRIN commissioning

Informal Report from First Light+ 

Sensitivity on standard neutrino mass

Searches beyond standard neutrino masses

Update on sensitivity on keV sterile neutrinos

Recent investigations of exotic CC in beta‐decay
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KATRIN First Light & Alignment

Technical inauguration,
October, 14, 2016

Electron or ion (H+) beam 
with diam. ~3 mm

Wide range illumination with electrons
with diam. up to maximal
geometry given by source beam tube

Shift of beam trajectories +‐ 45 mm
possible with magnetic dipoles
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KATRIN spectrometer status: background

(✓)
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• Further background 
reduction measures
being studied

• In addition: several 
mitigation strategies 
currently under 
investigation:

‐ flux tube compression by 
increasing B

TDR 2004
optimized for 
10 mcps

558 mcps
non‐optimized

‐ optimized scanning
‐ range of spectral analysis

~290 meV

TDR 2004
optimized for 
10 mcps

558 mcps
non‐optimized

~240 meV

ΔE ~ 2.5 eV

0.38 mT
0.50 mT
0.80 mT
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Search for keV-scale sterile ν with KATRIN

KATRIN „as built“ but
with reduced source
strength, integral

KATRIN „as built“ but
with reduced source
strength, differential

KATRIN with nominal
source strength and
optimized
count rate detector, 
(integral)

KATRIN with nominal
source strength and
optimized
count rate detector with
good energy resolution
(differential)Link to Technologies of other MU topics and MT



Markus Steidl for the KATRIN Collab.
28

Summary & Outlook

• KATRIN celebrated „Technical inauguration (w/o T2)“. More than a 
party …

• A first continous 24/7 measurement campaign with the whole
beamline, yielding hugh amount of data to check systematics.  

• Progress in understanding the elevated background, mitigation
measures investigated and analyzed. 

• keV sterile neutrinos: sensitivity plots for different KATRIN 
configurations and extensions (TRISTAN) published. 

• Recent detailed innestigations on exotic charged currents with
predictions for spectral distortions. Improvements on some couplings
seem to be in reach, but needs some more investigations from
experiment side to check for degenaracies with systematic
instrumental effects.  

Contribution to Cross‐Topics in Physics & Technology
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Discussion on definitions of
„Cross topic“ Activity. 

General feeling that more
than having once per year
a session should be feasible.
But the splendid idea is still 
missing,
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than having once per year
a session should be feasible.
But the splendid idea is still 
missing,


