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Bachelor’s Thesis Neutrino physics

• Three neutrinos: electronic |νe〉, muonic |νµ〉 and tauonic |ντ 〉.
• Three (different) mass eigenstates: m1, m2 and m3.

Mass Hierarchy Problem. There are two possible orderings for the masses:

Figure 1 – The two possibilities for the neutrino mass hierarchy
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Bachelor’s Thesis The JUNO experiment

Active volume
∅35.4 m
20 kt organic scintillator
∼ 104 photons/MeV

Top Tracker3 layer plastic scintillator(muon tracking)

PMTs 78% coverage
17 571 large ∅ 20 inch
25 600 small ∅ 3 inch
∼ 1200 PEs/MeV

Water bufferfor shielding

2400 large
veto PMTs

Figure 2 – Structure of the Jiangmen Underground Neutrino Observatory (JUNO)
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Bachelor’s Thesis The Task

• What? Learn how to estimate energy from raw data, from lots of examples.

0 183

7→ Energy

• How? DeepSphere model (Swiss DataScience centre), a ConvolutionalNeural Network on Graphs (adapted to spherical topology, achievesrotational invariance).
• Find all the details at bit.ly/neutrinos_are_fun
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bit.ly/neutrinos_are_fun












https://github.com/asubah/fastjet_gpu




































































































































Defects In Chiral Liquid Crystals

Nature Nanotechnology volume 13, pages330–336 (2018)

NATURE MATERIALS  | VOL 9 | FEBRUARY 2010

PHYSICAL REVIEW E 72, 061707 2005

PHYSICAL REVIEW E 72, 061707 2005





























https://github.com/HSF/TrickTrack
https://github.com/HSF/EDM4HEP












Investigation of the a1(1420)-signal at the
COMPASS experiment

Mathias Wagner, Mikhail Mikhasenko, Bernhard Ketzer

HISKP, Bonn University
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COMPASS The Experiment
Analyzing data from COMPASS experiment

π− + p → π− + π− + π+ + p
Ebeam = 190 GeV
Liquid hydrogen target (40 cm)
Data binned in 100 m3π and 11 t ′ = |t | − |tmin| slices

PWA with 88 waves [COMPASS, PRD 95, 032004 (2017)]

[COMPASS, NIM A779, 69-115 (2015)]
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recent a1(1420) resonance-like signal in 1++ partial wave

BW-fit [COMPASS, PRL 115, 082001 (2015)]

4-quark state [Wang, arXiv:1401.1134]

K ∗ K molecule (similar to XYZ)
Dynamic effect of interference with Deck-amplitude

[Basdevant & Berger, PRL 114, 192001 (2015)]

Triangle singularity [Mikhasenko, PRD 91, 094015 (2015)]
[Aceti et al., PRD 94, 096015 (2016)]
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COMPASS Include Spin

Include Spin via partial wave projection:

1. Look at the partial wave for a1(1260)→ KK̄π with isobar K ∗

2. Project it onto the 3π final state with isobar f0(980)

3. Obtain the first order approximation of the Khuri-Treiman
approach
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COMPASS Comparison

spin scalar
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COMPASS Outlook

Fit to data with new spin model

Look for a1(1420) in the KK̄π final state
Event selection
MC studies
PWA
Fit
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