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High-energy astrophysical neutrinos were discovered in 2013 with the 
IceCube Neutrino Observatory at the South Pole, marking the birth of 
neutrino astronomy. Because they have no electric charge and only interact 
weakly, these “ghost particles” are the ideal cosmic messenger to probe some 
of the most explosive phenomena in the Universe. However, the diffuse flux 
of astrophysical neutrinos measured with IceCube is mostly unresolved, such 
that their exact origin remains largely unknown. 

Ultra-luminous infrared galaxies (ULIRGs) are a promising class of high-energy 
neutrino sources. These merging systems of spiral galaxies are characterized 
by an infrared luminosity that is at least 100 times greater than the total 
electromagnetic luminosity of our own galaxy, the Milky Way. The infrared 
radiation is emitted by dense dust clouds, which reprocess high-energy 
radiation from the central engines powering these objects. ULIRGs are mostly 
powered by starbursts, compact stellar factories that produce an equivalent 
of more than 100 Suns per year. An additional contribution can come from 
active galactic nuclei (AGN), supermassive black holes that are actively 
accreting matter. Both the dust-enshrouded starburst and AGN environments 
are ideal for the production of high-energy neutrinos. 

This work presents a novel IceCube study searching for high-energy neutrinos 
originating from ULIRGs using 7.2 years of high-quality IceCube data, recorded 
between 2011--2018. First, a selection of 75 ULIRGs is performed, primarily 
based on observations of the Infrared Astronomical Satellite (IRAS). Next, a 
dedicated statistical IceCube analysis is conducted to identify high-energy 
neutrinos originating from the 75 selected ULIRGs. In particular, a stacking 
technique is applied, where instead of investigating each source individually, 
their cumulative neutrino emission is studied. The stacking analysis yields a 
null result, as no astrophysical neutrinos originating from ULIRGs are 
identified. This null result is used to set the first ever constraints on the 
neutrino emission from the complete ULIRG source population over cosmic 
history. One of the major results of this work is that the ULIRG source class 
cannot account for more than about 10% of the diffuse neutrino flux observed 
with IceCube. Furthermore, these results constrain several model predictions 
of high-energy neutrino emission from ULIRGs. As such, new insights are 
obtained in the high-energy astrophysics of these sources. 
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