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In the PNA sessions we heard a mix of talks that really 
emphasized the theme of intersections.

Observation

Neutrino Physics



  



  



  
Currently IceCube cannot extract much info about supernovae 
given source uncertainty



  New DOM design increases rate of coincident hits. 



  

New DOM design allows extraction of neutrino mean energy and 
‘pinch parameter’ allowing identification of mass hierarchy. 



  

This is an old idea. It doesn’t work in air, but it does work in ice



  
RET has demonstrated the idea works by detecting a cosmic ray 
shower in ice triggered by surface panels



  

Isomeric states in Cs could create time-delayed coincident signals 
in nEXO. Tagging the interaction reduces backgrounds to 0.5 
events per 10 years 



  

Solar core temperature can be measured to ~1 keV accuracy using 
shift of Be-7 line energy 



  

Magneto-Rotational SN are rare type of core-collapse SN where 
r-process elements may be made. 



  

Gamma ray spectrum contains other radioactive nuclei e.g. Ni-56
Nevertheless, some r-process lines are visible.  
Observation would be direct evidence of r-process synthesis



  

Pierre Auger and Telescope Array have been operating for many 
years and now have very refined data. 



  



  Extracting info from post-merger signal is model dependent.



  

In the future, if we measure post-merger GWs, we may be
able to constrain the maximum TOV mass to ~5%



  

Extracting parameters from GW signals using MCMC is a time 
consuming process. 
The bottleneck is the computation of the NS structure.



  

An emulator works 60 times faster and gives results which are 
almost as good.



  

Supernovae are fantastic labs for neutrino physics.
e.g. new ‘stronger than weak’ neutrino interactions



  The new interactions result in a different chemical and 
thermal equilibrium



  
In order to properly assess impact of LNV νSI, we 
need to undertake full simulations



  

Adding neutrino oscillations to SN simulations will be HARD.
Miscidynamics is the idea to assume neutrino flavor oscillations 
reach an equilibrium that is easier to follow computationally. 



  

The flavor equilibrium follows a simple equation. The 
collisional rate is known, the flavor-wave viscosity is not. 



  Surprisingly collisions can actually cause flavor change. 



  

When collisions and flavor transformation occur together, a new 
kind of quantum equilibrium is reached, different from flavor 
equilibrium and collisional equilibrium.



  An important open question is how well mean-field calculations of 
flavor transformation compare with results from many-body. 



  

Many-body neutrino plasma model seems to predict fast many-
body effects but results are limited by system size and use of 
approximate Hamiltonian.



  

SummarySummary

There’s a lot of exciting things going on at the intersection of 
nuclear / particle physics and astrophysics:

- new experiments measuring properties of nuclei far from stability

- new ways to observe the Universe with greater precision

- new ideas / approaches to extract information from observations

- new theory ideas of how what is going on and how to model 
astrophysical systems 
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