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Plan
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Lecture 1
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Features in the CR spectrum
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Exercise: CR gyroradius
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Features in the CR spectrum

| David Berge | Gamma Astronomy



Page 17

Why interesting?
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Why interesting?

From http://jemeuso.riken.jp/en/about2.html

Hillas Plot
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NASA
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Gamma Ray Sources
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Radiation mechanisms
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Gamma Rays from Dark Matter
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Gamma Rays from Dark Matter
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“How to search” turns into “Where to search”
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Particle acceleration mechanisms
What galactic cosmic rays teach us

Galactic
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Expected energy flux distribution of Galactic CR accelerator
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Expected energy flux distribution of Galactic CR accelerator

| David Berge | Gamma Astronomy



Page 36

Expected energy flux distribution of Galactic electron 
accelerators
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Funk 2015
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Electron cooling, energy dependence

Galactic centre, HESS, 
Nature 2016
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The GeV to TeV Sky

Cosmic 
Particle 

Accelerators
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Stellar deaths and particle accelerators

Gaensler & Slane 2006
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Pulsars

| David Berge | Gamma Astronomy



Page 43

Pulsars

| David Berge | Gamma Astronomy



Page 45

Exercise: Pulsars

| David Berge | Gamma Astronomy



Page 46

Exercise: Pulsars

| David Berge | Gamma Astronomy



Page 47

Exercise: Pulsars

| David Berge | Gamma Astronomy



Page 48

Exercise: Pulsars

| David Berge | Gamma Astronomy



Page 49

Exercise: Pulsars

| David Berge | Gamma Astronomy



Page 50

Exercise: Pulsars

| David Berge | Gamma Astronomy



Page 51

Like Amsterdam rotating at 100-1000 Hz!

| David Berge | Gamma Astronomy



Page 52

Pulsars
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Pulsar particle acceleration

https://www.youtube.com/watch?v=gb0P6x_xDEUPulsar symphony:
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Pulsar Wind Nebulae
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Pulsar Wind Nebulae
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The Crab nebula

Name goes back to Lord Rosse (1844)
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The Crab nebula
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The Crab nebula

Movie: https://www.youtube.com/watch?v=H9DN3ODUY-4
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Galactic Cosmic Rays
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