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Cosmic ray feedback
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• Modify galactic outflows

Yu, Owen, Pan, Wu & Ferreras MNRAS 
508, 4, 2021 (arXiv: 2109.09764)

Temperature

• 2 ways cosmic ray feedback could 
broadly operate in galaxies

Thermal

1. Heats something up

2. Thermal pressure does something

Dynamical

1. Moves something with CR pressure

2. Movement / flow disrupts system in some way

Tumlinson+ 2017
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• Modify galactic outflows – detectable in X-rays

Yu, Owen, Pan, Wu & Ferreras MNRAS 
508, 4, 2021 (arXiv: 2109.09764)

Natural 
broad-band 
analysis

Trace importance of CRs in different outflows

• Need fewer photons
• Reach more, and more distant systems without huge observational demands
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