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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 

WELCOME!
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into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
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Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
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Jörg R. Hörandel, ISCRA Erice 2022
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 

3

According to legend, Erice, son of Venus and Neptune, founded a small 
town on top of a mountain (750 metres above sea level) more than three 
thousand years ago. The founder of modern history - i.e. the recording 
of events in a methodic and chronological sequence as they really 
happened without reference to mythical causes - the great Thucydides 
(~500 B.C.), writing about events connected with the conquest of Troy 
(1183 B.C.) said: "After the fall of Troy some Trojans on their escape 
from the Achaei on the sea towards the West arrived in Sicily by boat 
and as they settled near the border with the Sicanians all together they 
were named Elymi: their towns were Segesta and Erice". This inspired 
Virgil to describe the arrival of the Troyan royal family in Erice and the 
burial of Anchise, by his son Enea, on the coast below Erice. Homer 
(~1000 B.C.), Theocritus (~300 B.C.), Polybius (~200 B.C.), Virgil (~50 
B.C.), Horace (~20 B.C.), and others have celebrated this magnificent 
spot in Sicily in their poems.



Jörg R. Hörandel, ISCRA Erice 2022
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 

4

During seven centuries (XIII-XIX) the town of Erice was under the 
leadership of a local oligarchy, whose wisdom assured a long period of 
cultural development and economic prosperity which in turn gave rise 
to the many churches, monasteries and private palaces which you see 
today.
In Erice you can admire the Castle of Venus, the Cyclopean Walls 
(~800 B.C.) and the Gothic Cathedral (~1300 A.D.). Erice is at present 
a mixture of ancient and medieval architecture. Other masterpieces of 
ancient civilization are to be found in the neighbourhood: at Motya 
(Phoenician), Segesta (Elymian), and Selinunte (Greek). On the 
Aegadian Islands –theatre of the decisive naval battle of the first Punic 
War (264-241B.C.) – suggestive neolithic and paleolithic vestiges are 
still visible: the grottoes of Favignana, the carvings and murals of 
Levanzo. Splendid beaches are to be found at San Vito Lo Capo, 
Scopello, and Comino, and a wild and rocky coast around Monte 
Cofano: all at less than one hour's drive from Erice.



Jörg R. Hörandel, ISCRA Erice 2022
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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announcement board for our school
another board is in San Domenico (main lecture hall)

please consult these boards regularly

- schedule might change due to delayed arrival of people
- lists for excursion and departure will be displayed there
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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After you have finished your lunch/dinner the 
waiter will bring a form for you to sign. 

There may be other Schools, so please make sure 
you sign the “Astrofisica” form & not that of 
another School.



Jörg R. Hörandel, ISCRA Erice 2022
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Payments
If you have not yet paid, please see Alexandro in 
EMFCSC secretariat

He will also issue 
receipts for 
payments



Jörg R. Hörandel, ISCRA Erice 2022
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 

 

 
 
 

«ETTORE MAJORANA» FOUNDATION AND CENTRE FOR SCIENTIFIC CULTURE 
 

INTERNATIONAL SCHOOL OF COSMIC-RAY ASTROPHYSICS 
«MAURICE M. SHAPIRO» 

 
 

22nd  Course: “From cosmic particles to gravitational waves: now and to come” 
                                         30 July – 7 August 2022 

 
 

PRESIDENT AND DIRECTOR OF THE CENTRE:  PROFESSOR A. ZICHICHI 
 
DIRECTORS OF THE COURSE:  PROFESSORS J.P. WEFEL, T. STANEV, J.R. HÖRANDEL 

  
 

  
Secretariat of the Centre:   
Via Guarnotta 26 - 91016 Erice, Italy – Tel. 0039.0923.869133 – Fax 0039.0923.869226 – E-mail:   hq@ccsem.infn.it 
 

Secretariat of the School:  
Jörg R. Hörandel, Department of Astrophysics/IMAPP, Radboud University, 6500 GL Nijmegen, The Netherlands 
phone: +31 24 36 52 802   E-mail:Jorg.Horandel@ru.nl 

 

IN
TE

R
N

A
TI

O
N

A
L 

SC
H

O
O

LS
 O

F 
C

O
SM

IC
- R

A
Y

 A
ST

R
O

PH
Y

SI
C

S:
  l

  P
ro

gr
es

s 
an

d 
Pr

ob
le

m
s 

in
 C

os
m

ic
 R

ay
 P

hy
si

cs
 - 

19
78

  l
  A

cc
el

er
at

io
n 

of
 P

ar
tic

le
s 

in
 N

at
ur

e 
- 1

98
0 

 l
  C

om
po

si
tio

n 
an

d 
O

rig
in

 o
f 

C
os

m
ic

 R
ay

s -
 1

98
2 

 l
  C

os
m

ic
 R

ad
ia

tio
n 

in
 C

on
te

m
po

ra
ry

 A
st

ro
ph

ys
ic

s -
 1

98
4 

 l
  G

en
es

is
 a

nd
 P

ro
pa

ga
tio

n 
of

 C
os

m
ic

 R
ay

s -
 1

98
6 

 l
  C

os
m

ic
 G

am
m

a 
R

ay
s a

nd
 C

os
m

ic
 R

ad
ia

tio
n 

- 1
98

8 
 l

  C
os

m
ic

 R
ay

s,
 

Su
pe

rn
ov

ae
, a

nd
 th

e 
In

te
rs

te
lla

r M
ed

iu
m

 - 
19

90
  l

  P
ar

tic
le

 A
st

ro
ph

ys
ic

s 
an

d 
C

os
m

ol
og

y 
-  1

99
2 

 l
  C

ur
re

nt
s 

in
 H

ig
h 

En
er

gy
 A

st
ro

ph
ys

ic
s 

-  1
99

4 
 l

  T
ow

ar
d 

th
e 

M
ill

en
ni

um
 in

 A
st

ro
ph

ys
ic

s:
 P

ro
bl

em
s 

an
d 

Pr
os

pe
ct

s 
- 

19
96

  
l

  
N

ew
 V

is
ta

s 
in

 A
st

ro
ph

ys
ic

s 
- 1

99
8 

 l
  

A
st

ro
ph

ys
ic

al
 S

ou
rc

es
 o

f 
H

ig
h 

En
er

gy
 P

ar
tic

le
s 

an
d 

R
ad

ia
tio

n 
- 

20
00

  
l

  
R

el
at

iv
is

tic
 A

st
ro

ph
ys

ic
s 

an
d 

C
os

m
ol

og
y 

- 
20

02
  
l

  
N

eu
tri

no
s 

an
d 

Ex
pl

os
iv

e 
Ev

en
ts

 in
 th

e 
U

ni
ve

rs
e 

- 2
00

4 
 l

  A
st

ro
ph

ys
i c

s a
t U

ltr
a-

hi
gh

 E
ne

rg
ie

s -
 2

00
6 

 l
  G

am
m

a 
R

ay
 a

nd
 C

os
m

ic
 R

ay
 A

st
ro

ph
ys

ic
s:

 F
ro

m
 b

el
ow

 G
eV

 to
 b

ey
on

d 
Ee

V
 E

ne
rg

ie
s -

 2
00

8  
 l

  A
st

ro
 &

 P
ar

tic
le

 
Ph

ys
ic

s:
 F

ro
m

 U
nd

er
gr

ou
nd

 to
 O

ut
er

 S
pa

ce
 - 

20
10

  l
  A

 N
ew

 E
ra

 in
 P

ar
tic

le
 A

st
ro

ph
ys

ic
s 

-  2
01

2 :
  l

  E
xp

lo
r in

g 
th

e 
H

ig
h 

En
er

gy
 U

ni
ve

rs
e 

–  
20

14
  l

 P
ar

tic
le

, G
am

m
a-

ra
y 

an
d 

N
eu

tri
no

 A
st

ro
ph

ys
ic

s 
in

 th
e 

21
st
 C

en
tu

ry
 –

 2
01

6 
l

A
st

ro
pa

rti
cl

e 
Ph

ys
ic

s:
 y

es
te

rd
ay

, t
od

ay
, a

nd
 to

m
or

ro
w

 –
 T

he
 4

0th
 a

nn
iv

er
sa

ry
 o

f t
he

 IS
C

R
A

 -  
20

18
 

 
Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Cetrificate of attendance
Some of you may need letters to 
confirm your attendance at the 
school for your administration at 
your institution.

—> contact Jörg Hörandel

(ideally contact me tomorrow or the day after)



Jörg R. Hörandel, ISCRA Erice 2022

 

 
 
 

«ETTORE MAJORANA» FOUNDATION AND CENTRE FOR SCIENTIFIC CULTURE 
 

INTERNATIONAL SCHOOL OF COSMIC-RAY ASTROPHYSICS 
«MAURICE M. SHAPIRO» 

 
 

22nd  Course: “From cosmic particles to gravitational waves: now and to come” 
                                         30 July – 7 August 2022 

 
 

PRESIDENT AND DIRECTOR OF THE CENTRE:  PROFESSOR A. ZICHICHI 
 
DIRECTORS OF THE COURSE:  PROFESSORS J.P. WEFEL, T. STANEV, J.R. HÖRANDEL 

  
 

  
Secretariat of the Centre:   
Via Guarnotta 26 - 91016 Erice, Italy – Tel. 0039.0923.869133 – Fax 0039.0923.869226 – E-mail:   hq@ccsem.infn.it 
 

Secretariat of the School:  
Jörg R. Hörandel, Department of Astrophysics/IMAPP, Radboud University, 6500 GL Nijmegen, The Netherlands 
phone: +31 24 36 52 802   E-mail:Jorg.Horandel@ru.nl 

 

IN
TE

R
N

A
TI

O
N

A
L 

SC
H

O
O

LS
 O

F 
C

O
SM

IC
-R

A
Y

 A
ST

R
O

PH
Y

SI
C

S:
  l

  P
ro

gr
es

s 
an

d 
Pr

ob
le

m
s 

in
 C

os
m

ic
 R

ay
 P

hy
si

cs
 - 

19
78

  l
  A

cc
el

er
at

io
n 

of
 P

ar
tic

le
s 

in
 N

at
ur

e 
-  1

98
0 

 l
  C

om
po

si
tio

n 
an

d 
O

rig
in

 o
f 

C
os

m
ic

 R
ay

s -
 1

98
2 

 l
  C

os
m

ic
 R

ad
ia

tio
n 

in
 C

on
te

m
po

ra
ry

 A
st

ro
ph

ys
ic

s -
 1

98
4 

 l
  G

en
es

is
 a

nd
 P

ro
pa

ga
tio

n 
of

 C
os

m
ic

 R
ay

s -
 1

98
6 

 l
  C

os
m

ic
 G

am
m

a 
R

ay
s a

nd
 C

os
m

ic
 R

ad
ia

tio
n 

-  1
98

8 
 l

  C
os

m
ic

 R
ay

s,
 

Su
pe

rn
ov

ae
, a

nd
 th

e 
In

te
rs

te
lla

r M
ed

iu
m

 -  
19

90
  l

  P
ar

tic
le

 A
st

ro
ph

ys
ic

s 
an

d 
C

os
m

ol
og

y 
- 1

99
2 

 l
  C

ur
re

nt
s 

in
 H

ig
h 

En
er

gy
 A

st
ro

ph
ys

ic
s 

- 1
99

4 
 l

  T
ow

ar
d 

th
e 

M
ill

en
ni

um
 in

 A
st

ro
ph

ys
ic

s:
 P

ro
bl

em
s 

an
d 

Pr
os

pe
ct

s 
- 

19
96

  
l

  
N

ew
 V

is
ta

s 
in

 A
st

ro
ph

ys
ic

s 
- 1

99
8 

 l
  

A
st

ro
ph

ys
ic

al
 S

ou
rc

es
 o

f 
H

ig
h 

En
er

gy
 P

ar
tic

le
s 

an
d 

R
ad

ia
tio

n 
- 

20
00

  
l

  
R

el
at

iv
is

tic
 A

st
ro

ph
ys

ic
s 

an
d 

C
os

m
ol

og
y 

- 
20

02
  
l

  
N

eu
tri

no
s 

an
d 

Ex
pl

os
iv

e 
Ev

en
ts

 in
 th

e 
U

ni
ve

rs
e 

-  2
00

4  
 l

  A
st

ro
ph

ys
i c

s a
t U

ltr
a-

hi
gh

 E
ne

rg
ie

s -
 2

00
6  

 l
  G

am
m

a 
R

ay
 a

nd
 C

os
m

ic
 R

ay
 A

st
ro

ph
ys

ic
s:

 F
ro

m
 b

el
ow

 G
eV

 to
 b

ey
on

d 
Ee

V
 E

ne
rg

ie
s -

 2
00

8 
 l

  A
st

ro
 &

 P
ar

tic
le

 
Ph

ys
ic

s:
 F

ro
m

 U
nd

er
gr

ou
nd

 to
 O

ut
er

 S
pa

ce
 - 

20
10

  l
  A

 N
ew

 E
ra

 in
 P

ar
tic

le
 A

st
ro

ph
ys

ic
s 

- 2
01

2 :
  l

  E
xp

lo
rin

g  
th

e 
H

ig
h 

En
er

gy
 U

ni
ve

rs
e 

– 
20

14
  l

 P
ar

tic
le

, G
am

m
a-

ra
y 

an
d 

N
eu

tri
no

 A
st

ro
ph

ys
ic

s 
in

 th
e 

21
st
 C

en
tu

ry
 –

 2
01

6  
l

A
st

ro
pa

rti
cl

e 
Ph

ys
ic

s:
 y

es
te

rd
ay

, t
od

ay
, a

nd
 to

m
or

ro
w

 –
 T

he
 4

0th
 a

nn
iv

er
sa

ry
 o

f  t
he

 IS
C

R
A

 - 
20

18
 

 
Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Your Badge

Please wear your badge.

- Gives you access to the institutes
- Is necessary for meals in the restaurants
- Can get you a 10% discount in many shops
- Allows us, the staff, to know who you are
- Helps you to get to know each other



Jörg R. Hörandel, ISCRA Erice 2022
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 

 

 
 
 

«ETTORE MAJORANA» FOUNDATION AND CENTRE FOR SCIENTIFIC CULTURE 
 

INTERNATIONAL SCHOOL OF COSMIC-RAY ASTROPHYSICS 
«MAURICE M. SHAPIRO» 

 
 

22nd  Course: “From cosmic particles to gravitational waves: now and to come” 
                                         30 July – 7 August 2022 

 
 

PRESIDENT AND DIRECTOR OF THE CENTRE:  PROFESSOR A. ZICHICHI 
 
DIRECTORS OF THE COURSE:  PROFESSORS J.P. WEFEL, T. STANEV, J.R. HÖRANDEL 

  
 

  
Secretariat of the Centre:   
Via Guarnotta 26 - 91016 Erice, Italy – Tel. 0039.0923.869133 – Fax 0039.0923.869226 – E-mail:   hq@ccsem.infn.it 
 

Secretariat of the School:  
Jörg R. Hörandel, Department of Astrophysics/IMAPP, Radboud University, 6500 GL Nijmegen, The Netherlands 
phone: +31 24 36 52 802   E-mail:Jorg.Horandel@ru.nl 

 

IN
TE

R
N

A
TI

O
N

A
L 

SC
H

O
O

LS
 O

F 
C

O
SM

IC
- R

A
Y

 A
ST

R
O

PH
Y

SI
C

S:
  l

  P
ro

gr
es

s 
an

d 
Pr

ob
le

m
s 

in
 C

os
m

ic
 R

ay
 P

hy
si

cs
 - 

19
78

  l
  A

cc
el

er
at

io
n 

of
 P

ar
tic

le
s 

in
 N

at
ur

e 
- 1

98
0 

 l
  C

om
po

si
tio

n 
an

d 
O

rig
in

 o
f 

C
os

m
ic

 R
ay

s -
 1

98
2 

 l
  C

os
m

ic
 R

ad
ia

tio
n 

in
 C

on
te

m
po

ra
ry

 A
st

ro
ph

ys
ic

s -
 1

98
4 

 l
  G

en
es

is
 a

nd
 P

ro
pa

ga
tio

n 
of

 C
os

m
ic

 R
ay

s -
 1

98
6 

 l
  C

os
m

ic
 G

am
m

a 
R

ay
s a

nd
 C

os
m

ic
 R

ad
ia

tio
n 

- 1
98

8 
 l

  C
os

m
ic

 R
ay

s,
 

Su
pe

rn
ov

ae
, a

nd
 th

e 
In

te
rs

te
lla

r M
ed

iu
m

 - 
19

90
  l

  P
ar

tic
le

 A
st

ro
ph

ys
ic

s 
an

d 
C

os
m

ol
og

y 
-  1

99
2 

 l
  C

ur
re

nt
s 

in
 H

ig
h 

En
er

gy
 A

st
ro

ph
ys

ic
s 

-  1
99

4 
 l

  T
ow

ar
d 

th
e 

M
ill

en
ni

um
 in

 A
st

ro
ph

ys
ic

s:
 P

ro
bl

em
s 

an
d 

Pr
os

pe
ct

s 
- 

19
96

  
l

  
N

ew
 V

is
ta

s 
in

 A
st

ro
ph

ys
ic

s 
- 1

99
8 

 l
  

A
st

ro
ph

ys
ic

al
 S

ou
rc

es
 o

f 
H

ig
h 

En
er

gy
 P

ar
tic

le
s 

an
d 

R
ad

ia
tio

n 
- 

20
00

  
l

  
R

el
at

iv
is

tic
 A

st
ro

ph
ys

ic
s 

an
d 

C
os

m
ol

og
y 

- 
20

02
  
l

  
N

eu
tri

no
s 

an
d 

Ex
pl

os
iv

e 
Ev

en
ts

 in
 th

e 
U

ni
ve

rs
e 

- 2
00

4 
 l

  A
st

ro
ph

ys
i c

s a
t U

ltr
a-

hi
gh

 E
ne

rg
ie

s -
 2

00
6 

 l
  G

am
m

a 
R

ay
 a

nd
 C

os
m

ic
 R

ay
 A

st
ro

ph
ys

ic
s:

 F
ro

m
 b

el
ow

 G
eV

 to
 b

ey
on

d 
Ee

V
 E

ne
rg

ie
s -

 2
00

8  
 l

  A
st

ro
 &

 P
ar

tic
le

 
Ph

ys
ic

s:
 F

ro
m

 U
nd

er
gr

ou
nd

 to
 O

ut
er

 S
pa

ce
 - 

20
10

  l
  A

 N
ew

 E
ra

 in
 P

ar
tic

le
 A

st
ro

ph
ys

ic
s 

-  2
01

2 :
  l

  E
xp

lo
r in

g 
th

e 
H

ig
h 

En
er

gy
 U

ni
ve

rs
e 

–  
20

14
  l

 P
ar

tic
le

, G
am

m
a-

ra
y 

an
d 

N
eu

tri
no

 A
st

ro
ph

ys
ic

s 
in

 th
e 

21
st
 C

en
tu

ry
 –

 2
01

6 
l

A
st

ro
pa

rti
cl

e 
Ph

ys
ic

s:
 y

es
te

rd
ay

, t
od

ay
, a

nd
 to

m
or

ro
w

 –
 T

he
 4

0th
 a

nn
iv

er
sa

ry
 o

f t
he

 IS
C

R
A

 -  
20

18
 

 
Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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•breakfast in hotel or in 
San Rocco

•lunch & dinner in one of  
the restaurants

•in the evening: informal meeting in 
piano room 
one of the directors needs to be present to open room  
absolute silence after 24:00



Jörg R. Hörandel, ISCRA Erice 2022
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 

14

Facilities at the Ettore Majorana Centre  

• Dirac Lecture Hall in San Domenico
• WiFi is available
• Secretariat is on the lower level of San Rocco
• Washers/Dryers available (right of secretariat)
• Piano room for informal gatherings (left of secretariat) 

– the casks of Marsalla are for you to enjoy
• Breakfast/Snack room at bottom of stairs  

coffee, tea, water, sandwiches, fruit, biscuits
• Courtyard for meetings/discussions



Jörg R. Hörandel, ISCRA Erice 2022
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Getting “LOST” in Erice

•Easy to do, especially after dark
•You are currently at the highest point in 
Erice

•Sooooo, when in doubt, walk UP-hill and 
you will eventually get back here

•There is a watchman on duty at the front 
door 24 hours a day. If locked, ring bell 
and show your badge for admittance.



Jörg R. Hörandel, ISCRA Erice 2022
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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please sign up for the excursion (a.s.a.p.)
and specify dietary requirements

Excursion on August 3rd

bring Sun protection (Sun screen), hat
we will be outside in the Sun the complete day

we will go to the beach (swimsuit)



Jörg R. Hörandel, ISCRA Erice 2022
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Jörg Hörandel

Arthur Smith

or our scientific 
secretary

In case of questions, 
contact the director

00 39 7890 638 035 



Jörg R. Hörandel, ISCRA Erice 2022
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 

19

Lecturers



Jörg R. Hörandel, ISCRA Erice 2022

 

 
 
 

«ETTORE MAJORANA» FOUNDATION AND CENTRE FOR SCIENTIFIC CULTURE 
 

INTERNATIONAL SCHOOL OF COSMIC-RAY ASTROPHYSICS 
«MAURICE M. SHAPIRO» 

 
 

22nd  Course: “From cosmic particles to gravitational waves: now and to come” 
                                         30 July – 7 August 2022 

 
 

PRESIDENT AND DIRECTOR OF THE CENTRE:  PROFESSOR A. ZICHICHI 
 
DIRECTORS OF THE COURSE:  PROFESSORS J.P. WEFEL, T. STANEV, J.R. HÖRANDEL 

  
 

  
Secretariat of the Centre:   
Via Guarnotta 26 - 91016 Erice, Italy – Tel. 0039.0923.869133 – Fax 0039.0923.869226 – E-mail:   hq@ccsem.infn.it 
 

Secretariat of the School:  
Jörg R. Hörandel, Department of Astrophysics/IMAPP, Radboud University, 6500 GL Nijmegen, The Netherlands 
phone: +31 24 36 52 802   E-mail:Jorg.Horandel@ru.nl 

 

IN
TE

R
N

A
TI

O
N

A
L 

SC
H

O
O

LS
 O

F 
C

O
SM

IC
-R

A
Y

 A
ST

R
O

PH
Y

SI
C

S:
  l

  P
ro

gr
es

s 
an

d 
Pr

ob
le

m
s 

in
 C

os
m

ic
 R

ay
 P

hy
si

cs
 - 

19
78

  l
  A

cc
el

er
at

io
n 

of
 P

ar
tic

le
s 

in
 N

at
ur

e 
-  1

98
0 

 l
  C

om
po

si
tio

n 
an

d 
O

rig
in

 o
f 

C
os

m
ic

 R
ay

s -
 1

98
2 

 l
  C

os
m

ic
 R

ad
ia

tio
n 

in
 C

on
te

m
po

ra
ry

 A
st

ro
ph

ys
ic

s -
 1

98
4 

 l
  G

en
es

is
 a

nd
 P

ro
pa

ga
tio

n 
of

 C
os

m
ic

 R
ay

s -
 1

98
6 

 l
  C

os
m

ic
 G

am
m

a 
R

ay
s a

nd
 C

os
m

ic
 R

ad
ia

tio
n 

-  1
98

8 
 l

  C
os

m
ic

 R
ay

s,
 

Su
pe

rn
ov

ae
, a

nd
 th

e 
In

te
rs

te
lla

r M
ed

iu
m

 -  
19

90
  l

  P
ar

tic
le

 A
st

ro
ph

ys
ic

s 
an

d 
C

os
m

ol
og

y 
- 1

99
2 

 l
  C

ur
re

nt
s 

in
 H

ig
h 

En
er

gy
 A

st
ro

ph
ys

ic
s 

- 1
99

4 
 l

  T
ow

ar
d 

th
e 

M
ill

en
ni

um
 in

 A
st

ro
ph

ys
ic

s:
 P

ro
bl

em
s 

an
d 

Pr
os

pe
ct

s 
- 

19
96

  
l

  
N

ew
 V

is
ta

s 
in

 A
st

ro
ph

ys
ic

s 
- 1

99
8 

 l
  

A
st

ro
ph

ys
ic

al
 S

ou
rc

es
 o

f 
H

ig
h 

En
er

gy
 P

ar
tic

le
s 

an
d 

R
ad

ia
tio

n 
- 

20
00

  
l

  
R

el
at

iv
is

tic
 A

st
ro

ph
ys

ic
s 

an
d 

C
os

m
ol

og
y 

- 
20

02
  
l

  
N

eu
tri

no
s 

an
d 

Ex
pl

os
iv

e 
Ev

en
ts

 in
 th

e 
U

ni
ve

rs
e 

-  2
00

4  
 l

  A
st

ro
ph

ys
i c

s a
t U

ltr
a-

hi
gh

 E
ne

rg
ie

s -
 2

00
6  

 l
  G

am
m

a 
R

ay
 a

nd
 C

os
m

ic
 R

ay
 A

st
ro

ph
ys

ic
s:

 F
ro

m
 b

el
ow

 G
eV

 to
 b

ey
on

d 
Ee

V
 E

ne
rg

ie
s -

 2
00

8 
 l

  A
st

ro
 &

 P
ar

tic
le

 
Ph

ys
ic

s:
 F

ro
m

 U
nd

er
gr

ou
nd

 to
 O

ut
er

 S
pa

ce
 - 

20
10

  l
  A

 N
ew

 E
ra

 in
 P

ar
tic

le
 A

st
ro

ph
ys

ic
s 

- 2
01

2 :
  l

  E
xp

lo
rin

g  
th

e 
H

ig
h 

En
er

gy
 U

ni
ve

rs
e 

– 
20

14
  l

 P
ar

tic
le

, G
am

m
a-

ra
y 

an
d 

N
eu

tri
no

 A
st

ro
ph

ys
ic

s 
in

 th
e 

21
st
 C

en
tu

ry
 –

 2
01

6  
l

A
st

ro
pa

rti
cl

e 
Ph

ys
ic

s:
 y

es
te

rd
ay

, t
od

ay
, a

nd
 to

m
or

ro
w

 –
 T

he
 4

0th
 a

nn
iv

er
sa

ry
 o

f  t
he

 IS
C

R
A

 - 
20

18
 

 
Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Ultra high energy cosmic rays 
in the multi messenger era
Antonella Castellina

Cosmic ray anisotropy in the 
TeV region 
Markus Ahlers
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 

 

 
 
 

«ETTORE MAJORANA» FOUNDATION AND CENTRE FOR SCIENTIFIC CULTURE 
 

INTERNATIONAL SCHOOL OF COSMIC-RAY ASTROPHYSICS 
«MAURICE M. SHAPIRO» 

 
 

22nd  Course: “From cosmic particles to gravitational waves: now and to come” 
                                         30 July – 7 August 2022 

 
 

PRESIDENT AND DIRECTOR OF THE CENTRE:  PROFESSOR A. ZICHICHI 
 
DIRECTORS OF THE COURSE:  PROFESSORS J.P. WEFEL, T. STANEV, J.R. HÖRANDEL 

  
 

  
Secretariat of the Centre:   
Via Guarnotta 26 - 91016 Erice, Italy – Tel. 0039.0923.869133 – Fax 0039.0923.869226 – E-mail:   hq@ccsem.infn.it 
 

Secretariat of the School:  
Jörg R. Hörandel, Department of Astrophysics/IMAPP, Radboud University, 6500 GL Nijmegen, The Netherlands 
phone: +31 24 36 52 802   E-mail:Jorg.Horandel@ru.nl 

 

IN
TE

R
N

A
TI

O
N

A
L 

SC
H

O
O

LS
 O

F 
C

O
SM

IC
- R

A
Y

 A
ST

R
O

PH
Y

SI
C

S:
  l

  P
ro

gr
es

s 
an

d 
Pr

ob
le

m
s 

in
 C

os
m

ic
 R

ay
 P

hy
si

cs
 - 

19
78

  l
  A

cc
el

er
at

io
n 

of
 P

ar
tic

le
s 

in
 N

at
ur

e 
- 1

98
0 

 l
  C

om
po

si
tio

n 
an

d 
O

rig
in

 o
f 

C
os

m
ic

 R
ay

s -
 1

98
2 

 l
  C

os
m

ic
 R

ad
ia

tio
n 

in
 C

on
te

m
po

ra
ry

 A
st

ro
ph

ys
ic

s -
 1

98
4 

 l
  G

en
es

is
 a

nd
 P

ro
pa

ga
tio

n 
of

 C
os

m
ic

 R
ay

s -
 1

98
6 

 l
  C

os
m

ic
 G

am
m

a 
R

ay
s a

nd
 C

os
m

ic
 R

ad
ia

tio
n 

- 1
98

8 
 l

  C
os

m
ic

 R
ay

s,
 

Su
pe

rn
ov

ae
, a

nd
 th

e 
In

te
rs

te
lla

r M
ed

iu
m

 - 
19

90
  l

  P
ar

tic
le

 A
st

ro
ph

ys
ic

s 
an

d 
C

os
m

ol
og

y 
-  1

99
2 

 l
  C

ur
re

nt
s 

in
 H

ig
h 

En
er

gy
 A

st
ro

ph
ys

ic
s 

-  1
99

4 
 l

  T
ow

ar
d 

th
e 

M
ill

en
ni

um
 in

 A
st

ro
ph

ys
ic

s:
 P

ro
bl

em
s 

an
d 

Pr
os

pe
ct

s 
- 

19
96

  
l

  
N

ew
 V

is
ta

s 
in

 A
st

ro
ph

ys
ic

s 
- 1

99
8 

 l
  

A
st

ro
ph

ys
ic

al
 S

ou
rc

es
 o

f 
H

ig
h 

En
er

gy
 P

ar
tic

le
s 

an
d 

R
ad

ia
tio

n 
- 

20
00

  
l

  
R

el
at

iv
is

tic
 A

st
ro

ph
ys

ic
s 

an
d 

C
os

m
ol

og
y 

- 
20

02
  
l

  
N

eu
tri

no
s 

an
d 

Ex
pl

os
iv

e 
Ev

en
ts

 in
 th

e 
U

ni
ve

rs
e 

- 2
00

4 
 l

  A
st

ro
ph

ys
i c

s a
t U

ltr
a-

hi
gh

 E
ne

rg
ie

s -
 2

00
6 

 l
  G

am
m

a 
R

ay
 a

nd
 C

os
m

ic
 R

ay
 A

st
ro

ph
ys

ic
s:

 F
ro

m
 b

el
ow

 G
eV

 to
 b

ey
on

d 
Ee

V
 E

ne
rg

ie
s -

 2
00

8  
 l

  A
st

ro
 &

 P
ar

tic
le

 
Ph

ys
ic

s:
 F

ro
m

 U
nd

er
gr

ou
nd

 to
 O

ut
er

 S
pa

ce
 - 

20
10

  l
  A

 N
ew

 E
ra

 in
 P

ar
tic

le
 A

st
ro

ph
ys

ic
s 

-  2
01

2 :
  l

  E
xp

lo
r in

g 
th

e 
H

ig
h 

En
er

gy
 U

ni
ve

rs
e 

–  
20

14
  l

 P
ar

tic
le

, G
am

m
a-

ra
y 

an
d 

N
eu

tri
no

 A
st

ro
ph

ys
ic

s 
in

 th
e 

21
st
 C

en
tu

ry
 –

 2
01

6 
l

A
st

ro
pa

rti
cl

e 
Ph

ys
ic

s:
 y

es
te

rd
ay

, t
od

ay
, a

nd
 to

m
or

ro
w

 –
 T

he
 4

0th
 a

nn
iv

er
sa

ry
 o

f t
he

 IS
C

R
A

 -  
20

18
 

 
Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Introductions
• Let’s go around the room and 

everyone give your name and 
where you are from  

• And say just a word about your 
work / interests
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 

26



Jörg R. Hörandel, ISCRA Erice 2022

 

 
 
 

«ETTORE MAJORANA» FOUNDATION AND CENTRE FOR SCIENTIFIC CULTURE 
 

INTERNATIONAL SCHOOL OF COSMIC-RAY ASTROPHYSICS 
«MAURICE M. SHAPIRO» 

 
 

22nd  Course: “From cosmic particles to gravitational waves: now and to come” 
                                         30 July – 7 August 2022 

 
 

PRESIDENT AND DIRECTOR OF THE CENTRE:  PROFESSOR A. ZICHICHI 
 
DIRECTORS OF THE COURSE:  PROFESSORS J.P. WEFEL, T. STANEV, J.R. HÖRANDEL 

  
 

  
Secretariat of the Centre:   
Via Guarnotta 26 - 91016 Erice, Italy – Tel. 0039.0923.869133 – Fax 0039.0923.869226 – E-mail:   hq@ccsem.infn.it 
 

Secretariat of the School:  
Jörg R. Hörandel, Department of Astrophysics/IMAPP, Radboud University, 6500 GL Nijmegen, The Netherlands 
phone: +31 24 36 52 802   E-mail:Jorg.Horandel@ru.nl 

 

IN
TE

R
N

A
TI

O
N

A
L 

SC
H

O
O

LS
 O

F 
C

O
SM

IC
-R

A
Y

 A
ST

R
O

PH
Y

SI
C

S:
  l

  P
ro

gr
es

s 
an

d 
Pr

ob
le

m
s 

in
 C

os
m

ic
 R

ay
 P

hy
si

cs
 - 

19
78

  l
  A

cc
el

er
at

io
n 

of
 P

ar
tic

le
s 

in
 N

at
ur

e 
-  1

98
0 

 l
  C

om
po

si
tio

n 
an

d 
O

rig
in

 o
f 

C
os

m
ic

 R
ay

s -
 1

98
2 

 l
  C

os
m

ic
 R

ad
ia

tio
n 

in
 C

on
te

m
po

ra
ry

 A
st

ro
ph

ys
ic

s -
 1

98
4 

 l
  G

en
es

is
 a

nd
 P

ro
pa

ga
tio

n 
of

 C
os

m
ic

 R
ay

s -
 1

98
6 

 l
  C

os
m

ic
 G

am
m

a 
R

ay
s a

nd
 C

os
m

ic
 R

ad
ia

tio
n 

-  1
98

8 
 l

  C
os

m
ic

 R
ay

s,
 

Su
pe

rn
ov

ae
, a

nd
 th

e 
In

te
rs

te
lla

r M
ed

iu
m

 -  
19

90
  l

  P
ar

tic
le

 A
st

ro
ph

ys
ic

s 
an

d 
C

os
m

ol
og

y 
- 1

99
2 

 l
  C

ur
re

nt
s 

in
 H

ig
h 

En
er

gy
 A

st
ro

ph
ys

ic
s 

- 1
99

4 
 l

  T
ow

ar
d 

th
e 

M
ill

en
ni

um
 in

 A
st

ro
ph

ys
ic

s:
 P

ro
bl

em
s 

an
d 

Pr
os

pe
ct

s 
- 

19
96

  
l

  
N

ew
 V

is
ta

s 
in

 A
st

ro
ph

ys
ic

s 
- 1

99
8 

 l
  

A
st

ro
ph

ys
ic

al
 S

ou
rc

es
 o

f 
H

ig
h 

En
er

gy
 P

ar
tic

le
s 

an
d 

R
ad

ia
tio

n 
- 

20
00

  
l

  
R

el
at

iv
is

tic
 A

st
ro

ph
ys

ic
s 

an
d 

C
os

m
ol

og
y 

- 
20

02
  
l

  
N

eu
tri

no
s 

an
d 

Ex
pl

os
iv

e 
Ev

en
ts

 in
 th

e 
U

ni
ve

rs
e 

-  2
00

4  
 l

  A
st

ro
ph

ys
i c

s a
t U

ltr
a-

hi
gh

 E
ne

rg
ie

s -
 2

00
6  

 l
  G

am
m

a 
R

ay
 a

nd
 C

os
m

ic
 R

ay
 A

st
ro

ph
ys

ic
s:

 F
ro

m
 b

el
ow

 G
eV

 to
 b

ey
on

d 
Ee

V
 E

ne
rg

ie
s -

 2
00

8 
 l

  A
st

ro
 &

 P
ar

tic
le

 
Ph

ys
ic

s:
 F

ro
m

 U
nd

er
gr

ou
nd

 to
 O

ut
er

 S
pa

ce
 - 

20
10

  l
  A

 N
ew

 E
ra

 in
 P

ar
tic

le
 A

st
ro

ph
ys

ic
s 

- 2
01

2 :
  l

  E
xp

lo
rin

g  
th

e 
H

ig
h 

En
er

gy
 U

ni
ve

rs
e 

– 
20

14
  l

 P
ar

tic
le

, G
am

m
a-

ra
y 

an
d 

N
eu

tri
no

 A
st

ro
ph

ys
ic

s 
in

 th
e 

21
st
 C

en
tu

ry
 –

 2
01

6  
l

A
st

ro
pa

rti
cl

e 
Ph

ys
ic

s:
 y

es
te

rd
ay

, t
od

ay
, a

nd
 to

m
or

ro
w

 –
 T

he
 4

0th
 a

nn
iv

er
sa

ry
 o

f  t
he

 IS
C

R
A

 - 
20

18
 

 
Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 

 

 
 
 

«ETTORE MAJORANA» FOUNDATION AND CENTRE FOR SCIENTIFIC CULTURE 
 

INTERNATIONAL SCHOOL OF COSMIC-RAY ASTROPHYSICS 
«MAURICE M. SHAPIRO» 

 
 

22nd  Course: “From cosmic particles to gravitational waves: now and to come” 
                                         30 July – 7 August 2022 

 
 

PRESIDENT AND DIRECTOR OF THE CENTRE:  PROFESSOR A. ZICHICHI 
 
DIRECTORS OF THE COURSE:  PROFESSORS J.P. WEFEL, T. STANEV, J.R. HÖRANDEL 

  
 

  
Secretariat of the Centre:   
Via Guarnotta 26 - 91016 Erice, Italy – Tel. 0039.0923.869133 – Fax 0039.0923.869226 – E-mail:   hq@ccsem.infn.it 
 

Secretariat of the School:  
Jörg R. Hörandel, Department of Astrophysics/IMAPP, Radboud University, 6500 GL Nijmegen, The Netherlands 
phone: +31 24 36 52 802   E-mail:Jorg.Horandel@ru.nl 

 

IN
TE

R
N

A
TI

O
N

A
L 

SC
H

O
O

LS
 O

F 
C

O
SM

IC
- R

A
Y

 A
ST

R
O

PH
Y

SI
C

S:
  l

  P
ro

gr
es

s 
an

d 
Pr

ob
le

m
s 

in
 C

os
m

ic
 R

ay
 P

hy
si

cs
 - 

19
78

  l
  A

cc
el

er
at

io
n 

of
 P

ar
tic

le
s 

in
 N

at
ur

e 
- 1

98
0 

 l
  C

om
po

si
tio

n 
an

d 
O

rig
in

 o
f 

C
os

m
ic

 R
ay

s -
 1

98
2 

 l
  C

os
m

ic
 R

ad
ia

tio
n 

in
 C

on
te

m
po

ra
ry

 A
st

ro
ph

ys
ic

s -
 1

98
4 

 l
  G

en
es

is
 a

nd
 P

ro
pa

ga
tio

n 
of

 C
os

m
ic

 R
ay

s -
 1

98
6 

 l
  C

os
m

ic
 G

am
m

a 
R

ay
s a

nd
 C

os
m

ic
 R

ad
ia

tio
n 

- 1
98

8 
 l

  C
os

m
ic

 R
ay

s,
 

Su
pe

rn
ov

ae
, a

nd
 th

e 
In

te
rs

te
lla

r M
ed

iu
m

 - 
19

90
  l

  P
ar

tic
le

 A
st

ro
ph

ys
ic

s 
an

d 
C

os
m

ol
og

y 
-  1

99
2 

 l
  C

ur
re

nt
s 

in
 H

ig
h 

En
er

gy
 A

st
ro

ph
ys

ic
s 

-  1
99

4 
 l

  T
ow

ar
d 

th
e 

M
ill

en
ni

um
 in

 A
st

ro
ph

ys
ic

s:
 P

ro
bl

em
s 

an
d 

Pr
os

pe
ct

s 
- 

19
96

  
l

  
N

ew
 V

is
ta

s 
in

 A
st

ro
ph

ys
ic

s 
- 1

99
8 

 l
  

A
st

ro
ph

ys
ic

al
 S

ou
rc

es
 o

f 
H

ig
h 

En
er

gy
 P

ar
tic

le
s 

an
d 

R
ad

ia
tio

n 
- 

20
00

  
l

  
R

el
at

iv
is

tic
 A

st
ro

ph
ys

ic
s 

an
d 

C
os

m
ol

og
y 

- 
20

02
  
l

  
N

eu
tri

no
s 

an
d 

Ex
pl

os
iv

e 
Ev

en
ts

 in
 th

e 
U

ni
ve

rs
e 

- 2
00

4 
 l

  A
st

ro
ph

ys
i c

s a
t U

ltr
a-

hi
gh

 E
ne

rg
ie

s -
 2

00
6 

 l
  G

am
m

a 
R

ay
 a

nd
 C

os
m

ic
 R

ay
 A

st
ro

ph
ys

ic
s:

 F
ro

m
 b

el
ow

 G
eV

 to
 b

ey
on

d 
Ee

V
 E

ne
rg

ie
s -

 2
00

8  
 l

  A
st

ro
 &

 P
ar

tic
le

 
Ph

ys
ic

s:
 F

ro
m

 U
nd

er
gr

ou
nd

 to
 O

ut
er

 S
pa

ce
 - 

20
10

  l
  A

 N
ew

 E
ra

 in
 P

ar
tic

le
 A

st
ro

ph
ys

ic
s 

-  2
01

2 :
  l

  E
xp

lo
r in

g 
th

e 
H

ig
h 

En
er

gy
 U

ni
ve

rs
e 

–  
20

14
  l

 P
ar

tic
le

, G
am

m
a-

ra
y 

an
d 

N
eu

tri
no

 A
st

ro
ph

ys
ic

s 
in

 th
e 

21
st
 C

en
tu

ry
 –

 2
01

6 
l

A
st

ro
pa

rti
cl

e 
Ph

ys
ic

s:
 y

es
te

rd
ay

, t
od

ay
, a

nd
 to

m
or

ro
w

 –
 T

he
 4

0th
 a

nn
iv

er
sa

ry
 o

f t
he

 IS
C

R
A

 -  
20

18
 

 
Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Poster presentations
posters will be on display in the coffee area of the main 
lecture hall (roof terrace)

presenters:  
be around your poster to give explanations as needed

all:
walk around during coffee breaks and read the posters
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 

30

ISCRA Modus Operandi 

• This is a School, not a conference, so expect 
background material as well as results. You are 
expected, even encouraged, to ask questions after 
the presentations. [Remember there are no stupid 
questions, but there can be stupid answers.]  

• Equally important is the availability to meet with and 
question the senior people during meals, coffee 
breaks, evenings. Ask about science, yes, but also 
about jobs, funding, visas, conferences or other 
things – this is your opportunity !



Jörg R. Hörandel, ISCRA Erice 2022
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Presentations and Discussion 

• Giovani takes care of the A/V equipment in the 
lecture hall. See him in advance if you have a 
question or need to try out a presentation. 

• Please use the computer at the podium. Load your 
talk in advance and put it on the desktop. 

• Use the microphones to ask questions, but turn 
them OFF when not in active use. 

• We will make all slides available on indico.



Jörg R. Hörandel, ISCRA Erice 2022
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Sharing the Facilities  
• There are other Courses/Workshops running 

simultaneously here. 

• Everyone will want access to the Piano room 
(evenings) 

• Good opportunity to meet new people and learn 
about a different field  

• Staff are ‘stretched’ so be patient 



Jörg R. Hörandel, ISCRA Erice 2022
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 
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Reception

• Downstairs in Piano Room  

• Two kegs of Marsala wine (sweet and dry) are 
available for your enjoyment  

• Please mix and get acquainted 

• BUT, please keep the noise level down since some 
are trying to sleep. 

• Tomorrow we start promptly at 9:00
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Announcing the 22nd course: 

 
21st century Astroparticle Physics has seen many exciting discoveries by international 
collaborations: From the Nobel Prize winning observation of gravitational waves and 
neutrino oscillations, images of the black hole at the centre of M87 (100 years after the 
confirmation of General Relativity), observation of particles of over 1020 eV and high-
energy astrophysical neutrinos, discovery of 60Fe in cosmic rays as well as terrestrial and 
lunar samples, possibly indicative that the Earth passed through a supernova remnant, 
structures in high-energy electron spectra, increasing positron to electron ratios at 100’s of 
GeV, limits on Dark Matter, and many other observations that are constraining and guiding 
theoretical interpretations. How did these advances come about? How do they fit together 
into a better understanding of our high-energy Universe? What are the exciting prospects 
for new discoveries and new understandings through new technology and with re-usable 
rockets reducing the cost of satellites? These are some of the questions that will be 
explored during the 22nd biennial course (44th year) of The International School of Cosmic 
Ray Astrophysics at Erice. 
Through lectures by experts in the field, chosen in the School tradition for their science 
(several previous lecturers have won a Nobel Prize) and communication abilities, the 
recent history, results, and technology will be explored. The School provides many 
opportunities for informal discussions between participants with beginners and experts 
dining together and talking informally, in the relaxed ambiance of Erice, Italy. From such 
interactions, life-long friendships are made, new ideas emerge, and collaborations form. 
Most of the senior researchers in this field have attended a previous School. Non-scientific 
questions, e.g. how do I obtain a position or a grant, can also be explored with senior 
researchers. The School also offers opportunities for the participants to present their own 
research in order to obtain feedback and to gain experience presenting their work to 
international audiences of kindred spirits. 

 
Topics include: Neutrino Astronomy, Gravitational Wave Astronomy, the highest-energy 
particles, acceleration and interactions of high-energy radiation, balloon, satellite, and 
ground based measurements of cosmic rays and gamma rays, propagation of high-energy 
radiation through the Universe, and new space- or ground-based experiments of the near 
future. 
 
Please register at http://agenda.astro.ru.nl/event/12/ 

WELCOME!


