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Heavy FIMPs

Exotic Compact 
Objects

Samuel Velasco/Quanta Magazine
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DM annihilation in the Galactic Center

K. Abazajian et al., PRD 102 (2020), 043012 (Fermi-LAT)
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Simplest incarnation: a slowly rolling scalar field in FRW spacetime, = − ( )

Φ̈+ Φ̇+ ′(Φ) =

≡

˙
=

(

ρΦ

) / with
ρΦ = Φ̇ + (Φ)

Φ = Φ̇ − (Φ)

(Φ)

Φ

When inflation ends, reheating begins
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Quantum fluctuations in Φ, , are strechted by expansion
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−

+

QED vacuum

µ = ( , , , )

ω ( ) = ( + ) + +

mixing of +/- frequency modes

particle production! (Schwinger eơect)

During reheating, the inflaton provides an oscillating background
Φ

Lψ = Φψ̄ψ ≡ ψ( )ψ̄ψ

Lχ = σΦ χ ≡ χ( )χ
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Reheating as the exchange of energy between two ideal fluids
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J. Rosa and L. Ventura, PRL 122 (2019), 161301 M. Bastero-Gil and M. Díaz-Blanco, arXiv:2105.08045 [hep-ph]
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• SM UV completions !
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Φ

<latexit sha1_base64="TnKtlO/U7uo7+MLcU6+aaRk49+4=">AAACFXicdVDLSsNAFJ3UV62vqks3g0VwFRKVandFN+6M0IfQhjKZTNqhk0yYmRRL6C+4rT/jTty69l9cOEkq+DwwcDjnnjuX48WMSmVZb0ZpaXllda28XtnY3Nreqe7udSRPBCZtzBkXdx6ShNGItBVVjNzFgqDQY6Trja8yvzshQlIetdQ0Jm6IhhENKEYqk/rOiA6qNctsWHajbsPfxDatHDWwgDOovvcdJOVNnK2QLe4gPEZDkvoTGssIhUTO0vv8tFml73OchCRSmOlIz7Zi5aZIKIoZ0W4iSVyke5rmWTctovBIKz4MuNAvUjBXvyZSFEo5DT09GSI1kj+9TPzL6yUquHBTGsWJIhEuPgoSBhWHWUXQp4JgxaaaICyovhXiERIIK11kRdf12Qn8n3ROTLtunt6e1ZqXi+LK4AAcgmNgg3PQBNfAAW2AwQg8gDl4NObGk/FsvBSjJWOR2QffYLx+ANs6oIo=</latexit>

Φ

<latexit sha1_base64="TnKtlO/U7uo7+MLcU6+aaRk49+4=">AAACFXicdVDLSsNAFJ3UV62vqks3g0VwFRKVandFN+6M0IfQhjKZTNqhk0yYmRRL6C+4rT/jTty69l9cOEkq+DwwcDjnnjuX48WMSmVZb0ZpaXllda28XtnY3Nreqe7udSRPBCZtzBkXdx6ShNGItBVVjNzFgqDQY6Trja8yvzshQlIetdQ0Jm6IhhENKEYqk/rOiA6qNctsWHajbsPfxDatHDWwgDOovvcdJOVNnK2QLe4gPEZDkvoTGssIhUTO0vv8tFml73OchCRSmOlIz7Zi5aZIKIoZ0W4iSVyke5rmWTctovBIKz4MuNAvUjBXvyZSFEo5DT09GSI1kj+9TPzL6yUquHBTGsWJIhEuPgoSBhWHWUXQp4JgxaaaICyovhXiERIIK11kRdf12Qn8n3ROTLtunt6e1ZqXi+LK4AAcgmNgg3PQBNfAAW2AwQg8gDl4NObGk/FsvBSjJWOR2QffYLx+ANs6oIo=</latexit>

Φ

<latexit sha1_base64="TnKtlO/U7uo7+MLcU6+aaRk49+4=">AAACFXicdVDLSsNAFJ3UV62vqks3g0VwFRKVandFN+6M0IfQhjKZTNqhk0yYmRRL6C+4rT/jTty69l9cOEkq+DwwcDjnnjuX48WMSmVZb0ZpaXllda28XtnY3Nreqe7udSRPBCZtzBkXdx6ShNGItBVVjNzFgqDQY6Trja8yvzshQlIetdQ0Jm6IhhENKEYqk/rOiA6qNctsWHajbsPfxDatHDWwgDOovvcdJOVNnK2QLe4gPEZDkvoTGssIhUTO0vv8tFml73OchCRSmOlIz7Zi5aZIKIoZ0W4iSVyke5rmWTctovBIKz4MuNAvUjBXvyZSFEo5DT09GSI1kj+9TPzL6yUquHBTGsWJIhEuPgoSBhWHWUXQp4JgxaaaICyovhXiERIIK11kRdf12Qn8n3ROTLtunt6e1ZqXi+LK4AAcgmNgg3PQBNfAAW2AwQg8gDl4NObGk/FsvBSjJWOR2QffYLx+ANs6oIo=</latexit>

Φ

<latexit sha1_base64="TnKtlO/U7uo7+MLcU6+aaRk49+4=">AAACFXicdVDLSsNAFJ3UV62vqks3g0VwFRKVandFN+6M0IfQhjKZTNqhk0yYmRRL6C+4rT/jTty69l9cOEkq+DwwcDjnnjuX48WMSmVZb0ZpaXllda28XtnY3Nreqe7udSRPBCZtzBkXdx6ShNGItBVVjNzFgqDQY6Trja8yvzshQlIetdQ0Jm6IhhENKEYqk/rOiA6qNctsWHajbsPfxDatHDWwgDOovvcdJOVNnK2QLe4gPEZDkvoTGssIhUTO0vv8tFml73OchCRSmOlIz7Zi5aZIKIoZ0W4iSVyke5rmWTctovBIKz4MuNAvUjBXvyZSFEo5DT09GSI1kj+9TPzL6yUquHBTGsWJIhEuPgoSBhWHWUXQp4JgxaaaICyovhXiERIIK11kRdf12Qn8n3ROTLtunt6e1ZqXi+LK4AAcgmNgg3PQBNfAAW2AwQg8gDl4NObGk/FsvBSjJWOR2QffYLx+ANs6oIo=</latexit>

Φ

<latexit sha1_base64="cTR+CR2SxRP5X4y0L68EuzXVHgI=">AAACEnicdZDLSsNAGIUn9VbrrerSzWARXIVEpdpd0Y07U+gN2lAmk2k7dJIMM5NiCX0Ct/Vl3IlbX8B3ceEkqeD1h4HDOf/H/ByPMyqVZb0ZhZXVtfWN4mZpa3tnd6+8f9CWUSwwaeGIRaLrIUkYDUlLUcVIlwuCAo+Rjje5SfPOlAhJo7CpZpy4ARqFdEgxUtpqqEG5Ypk1y65Vbfhb2KaVTQUsxxmU3/sOkvKOp7xsRg7CEzQiiT+lXIYoIHKe3Gd3zUt9P8JxQEKFmUZ6tsWVmyChKGZEp7EkPKd7Wmasm+QoPNGOD4eR0C9UMHO/EgkKpJwFnt4MkBrLn1lq/pX1YjW8chMa8liREOcfDWMGVQTTfqBPBcGKzbRAWFB9K8RjJBBWusWSruuzE/i/aJ+ZdtU8b1xU6tfL4orgCByDU2CDS1AHt8ABLYABAQ9gAR6NhfFkPBsv+WrBWDKH4NsYrx+ssp9j</latexit>

t

=

+

+ …

<latexit sha1_base64="0xAbrhY/m07Wt8J6W04pchWQ6mo=">AAACFXicdVDLSsNAFJ3UV62vqks3g0VwFRKVandFN+6M0IfQhjKZTNqhk2SYmRRL6C+4rT/jTty69l9cOEkq+DwwcDjnnjuX43FGpbKsN6O0tLyyulZer2xsbm3vVHf3OjJOBCZtHLNY3HlIEkYj0lZUMXLHBUGhx0jXG19lfndChKRx1FJTTtwQDSMaUIxUJvW5pINqzTIblt2o2/A3sU0rRw0s4Ayq730HSXnDsxWyFTsIj9GQpP6EchmhkMhZep+fNqv0/RgnIYkUZjrSsy2u3BQJRTEj2k0k4UW6p2meddMiCo+04sMgFvpFCubq10SKQimnoacnQ6RG8qeXiX95vUQFF25KI54oEuHioyBhUMUwqwj6VBCs2FQThAXVt0I8QgJhpYus6Lo+O4H/k86JadfN09uzWvNyUVwZHIBDcAxscA6a4Bo4oA0wGIEHMAePxtx4Mp6Nl2K0ZCwy++AbjNcPI86gtQ==</latexit>

ψ

<latexit sha1_base64="lKakKxQLEYwONnuJS/sNm+M0vcc=">AAACFXicbVC7TsMwFHXKq5RXgZHFokJiqhJAwFjBwkaQ+pLaqHIcp7HqJJbtVFRRf4G1/AwbYmXmXxhwHgO0HMnS0Tn3XF8dlzMqlWl+GZW19Y3Nrep2bWd3b/+gfnjUlXEiMOngmMWi7yJJGI1IR1HFSJ8LgkKXkZ47uc/83pQISeOorWacOCEaR9SnGKlMGtoBHdUbZtPMAVeJVZIGKGGP6t9DG0n5yLMVsh3bCE/QmKTelHIZoZDIefqcnzavDb0YJyGJFGY6MrBMrpwUCUUxI9pNJOFFeqBpnnXSIgrPtOJBPxb6RQrm6u9EikIpZ6GrJ0OkArnsZeJ/3iBR/q2T0ognikS4+MhPGFQxzCqCHhUEKzbTBGFB9a0QB0ggrHSRNV2XtVzOKuleNK3r5uXTVaN1VxZXBSfgFJwDC9yAFngANugADALwAhbg1VgYb8a78VGMVowycwz+wPj8AV12oDw=</latexit>

Φ

<latexit sha1_base64="D10XUakwEQblyfHGyc2uNvyQyas=">AAACEnicbZDLSgMxGIUz9VbrrerSTbAIrsqMirosunHnFHqDdiiZTNqGZiYhyRTL0CdwW1/Gnbj1BXwXF2YuC63+EDic83/k5/iCUaVt+9Mqra1vbG6Vtys7u3v7B9XDo47iscSkjTnjsucjRRiNSFtTzUhPSIJCn5GuP71P8+6MSEV51NJzQbwQjSM6ohhpYzU7w2rNrtvZwL/CKUQNFOMOq18DFyn1KFJetbiL8BSNSRLMqFARColaJE/ZXYvKIOA4DkmkMTNI37GF9hIkNcWMmDRWROR038iM9ZIchWfGCeCIS/MiDTP3J5GgUKl56JvNEOmJWs1S87+sH+vRrZfQSMSaRDj/aBQzqDlM+4EBlQRrNjcCYUnNrRBPkERYmxYrpi5ntZy/onNRd67rl82rWuOuKK4MTsApOAcOuAEN8ABc0AYYEPAMluDFWlqv1pv1nq+WrII5Br/G+vgG/Hue9w==</latexit>

V

<latexit sha1_base64="YOD6AqBTa/lsZumIZ+idvIUJGhs=">AAACH3icbVC7TsMwFHXKq5RXgZElokJiqhJAwFjBwkaQ+pKatHIct7XqxJbtVFRR/4O1/AwbYu2/MOA8Bmg5kqWjc+65vjo+p0Qqy1oapY3Nre2d8m5lb//g8Kh6fNKWLBYItxCjTHR9KDElEW4poijucoFh6FPc8SePqd+ZYiEJi5pqxrEXwlFEhgRBpaV+2+WCccVcZ0z6k0G1ZtWtDOY6sQtSAwWcQfXbdaCUzzxdJpvMgWgCRzgJpoTLCIZYzpPX7Mh5xQ0YikMcKUR1pGdbXHkJFIogirUbS8zzdE/TLOsledS80EpgDpnQL1Jmpv5OJDCUchb6ejKEaixXvVT8z+vFanjvJSTiscIRyj8axtRUzEzLMgMiMFJ0pglEguhbTTSGAiKlK63ouuzVctZJ+6pu39avX25qjYeiuDI4A+fgEtjgDjTAE3BACyAgwBtYgHdjYXwYn8ZXPloyiswp+ANj+QPfmaS/</latexit>

V ∝ Φ
k

MG, K. Kaneta, Y. Mambrini and K. A. Olive, PRD 101 (2020), 123507 ;            MG, K. Kaneta, Y. Mambrini and K. A. Olive, JCAP 04 (2021), 012 

<latexit sha1_base64="TnKtlO/U7uo7+MLcU6+aaRk49+4=">AAACFXicdVDLSsNAFJ3UV62vqks3g0VwFRKVandFN+6M0IfQhjKZTNqhk0yYmRRL6C+4rT/jTty69l9cOEkq+DwwcDjnnjuX48WMSmVZb0ZpaXllda28XtnY3Nreqe7udSRPBCZtzBkXdx6ShNGItBVVjNzFgqDQY6Trja8yvzshQlIetdQ0Jm6IhhENKEYqk/rOiA6qNctsWHajbsPfxDatHDWwgDOovvcdJOVNnK2QLe4gPEZDkvoTGssIhUTO0vv8tFml73OchCRSmOlIz7Zi5aZIKIoZ0W4iSVyke5rmWTctovBIKz4MuNAvUjBXvyZSFEo5DT09GSI1kj+9TPzL6yUquHBTGsWJIhEuPgoSBhWHWUXQp4JgxaaaICyovhXiERIIK11kRdf12Qn8n3ROTLtunt6e1ZqXi+LK4AAcgmNgg3PQBNfAAW2AwQg8gDl4NObGk/FsvBSjJWOR2QffYLx+ANs6oIo=</latexit>

Φ

<latexit sha1_base64="o0ckAVYdOHXDfXGbUulaCzClcTU=">AAACFXicdVDLSsNAFJ3UV62vqks3g0VwFRKVandFN+6M0IfQhjKZTNqhk0mYmRRL6C+4rT/jTty69l9cOEkq+DwwcDjnnjuX48WMSmVZb0ZpaXllda28XtnY3Nreqe7udWSUCEzaOGKRuPOQJIxy0lZUMXIXC4JCj5GuN77K/O6ECEkj3lLTmLghGnIaUIxUJvUdSQfVmmU2LLtRt+FvYptWjhpYwBlU3/sOkvImzlbIVuQgPEZDkvoTGkuOQiJn6X1+2qzS9yOchIQrzHSkZ1uxclMkFMWMaDeRJC7SPU3zrJsWUXikFR8GkdCPK5irXxMpCqWchp6eDJEayZ9eJv7l9RIVXLgp5XGiCMfFR0HCoIpgVhH0qSBYsakmCAuqb4V4hATCShdZ0XV9dgL/J50T066bp7dnteblorgyOACH4BjY4Bw0wTVwQBtgMAIPYA4ejbnxZDwbL8VoyVhk9sE3GK8f7b+glQ==</latexit>

Ψ
<latexit sha1_base64="cTR+CR2SxRP5X4y0L68EuzXVHgI=">AAACEnicdZDLSsNAGIUn9VbrrerSzWARXIVEpdpd0Y07U+gN2lAmk2k7dJIMM5NiCX0Ct/Vl3IlbX8B3ceEkqeD1h4HDOf/H/ByPMyqVZb0ZhZXVtfWN4mZpa3tnd6+8f9CWUSwwaeGIRaLrIUkYDUlLUcVIlwuCAo+Rjje5SfPOlAhJo7CpZpy4ARqFdEgxUtpqqEG5Ypk1y65Vbfhb2KaVTQUsxxmU3/sOkvKOp7xsRg7CEzQiiT+lXIYoIHKe3Gd3zUt9P8JxQEKFmUZ6tsWVmyChKGZEp7EkPKd7Wmasm+QoPNGOD4eR0C9UMHO/EgkKpJwFnt4MkBrLn1lq/pX1YjW8chMa8liREOcfDWMGVQTTfqBPBcGKzbRAWFB9K8RjJBBWusWSruuzE/i/aJ+ZdtU8b1xU6tfL4orgCByDU2CDS1AHt8ABLYABAQ9gAR6NhfFkPBsv+WrBWDKH4NsYrx+ssp9j</latexit>

t

<latexit sha1_base64="cTR+CR2SxRP5X4y0L68EuzXVHgI=">AAACEnicdZDLSsNAGIUn9VbrrerSzWARXIVEpdpd0Y07U+gN2lAmk2k7dJIMM5NiCX0Ct/Vl3IlbX8B3ceEkqeD1h4HDOf/H/ByPMyqVZb0ZhZXVtfWN4mZpa3tnd6+8f9CWUSwwaeGIRaLrIUkYDUlLUcVIlwuCAo+Rjje5SfPOlAhJo7CpZpy4ARqFdEgxUtpqqEG5Ypk1y65Vbfhb2KaVTQUsxxmU3/sOkvKOp7xsRg7CEzQiiT+lXIYoIHKe3Gd3zUt9P8JxQEKFmUZ6tsWVmyChKGZEp7EkPKd7Wmasm+QoPNGOD4eR0C9UMHO/EgkKpJwFnt4MkBrLn1lq/pX1YjW8chMa8liREOcfDWMGVQTTfqBPBcGKzbRAWFB9K8RjJBBWusWSruuzE/i/aJ+ZdtU8b1xU6tfL4orgCByDU2CDS1AHt8ABLYABAQ9gAR6NhfFkPBsv+WrBWDKH4NsYrx+ssp9j</latexit>

t

<latexit sha1_base64="2liU8nqToNoY3slileCx9gEqyCc=">AAACHnicdVDLSgMxFM3UV62vqks3wSK4KjMq1e6KLnTnCH0I7VAymUwbmkzGJFMsQ7/Dbf0Zd+JW/8WF6bSCzwOBwzn33FyOHzOqtG2/WbmFxaXllfxqYW19Y3OruL3TVCKRmDSwYELe+kgRRiPS0FQzchtLgrjPSMsfXEz91pBIRUVU16OYeBz1IhpSjLSRvM4l4hx1047bp+NusWSXq7ZTrTjwN3HKdoYSmMPtFt87LlLqOp7uUnXhIjxAPZIGQxqrCHGixul9duO40AkETjiJNGYm0nbsWHspkppiRoybKBLP0m1Ds6yXzqLwwCgBDIU0L9IwU78mUsSVGnHfTHKk++qnNxX/8tqJDs+8lEZxokmEZx+FCYNawGlXMKCSYM1GhiAsqbkV4j6SCGvTaMHU9dkJ/J80j8pOpXx8c1Kqnc+Ly4M9sA8OgQNOQQ1cARc0AAZ34AFMwKM1sZ6sZ+tlNpqz5pld8A3W6wdKy6R6</latexit>

ΓΦ

<latexit sha1_base64="UNRwskfFwI8LsdU2hlyvfWz1qNY=">AAACHnicdVDLSgMxFM3UV62vqks3wSK4KjMq1e6KLnTnCH0I7VAymUwbmkzGJFMsQ7/Dbf0Zd+JW/8WF6bSCzwOBwzn33FyOHzOqtG2/WbmFxaXllfxqYW19Y3OruL3TVCKRmDSwYELe+kgRRiPS0FQzchtLgrjPSMsfXEz91pBIRUVU16OYeBz1IhpSjLSRvM4l4hx1046r6LhbLNnlqu1UKw78TZyynaEE5nC7xfeOi5S6jqe7VF24CA9Qj6TBkMYqQpyocXqf3TgudAKBE04ijZmJtB071l6KpKaYEeMmisSzdNvQLOulsyg8MEoAQyHNizTM1K+JFHGlRtw3kxzpvvrpTcW/vHaiwzMvpVGcaBLh2UdhwqAWcNoVDKgkWLORIQhLam6FuI8kwto0WjB1fXYC/yfNo7JTKR/fnJRq5/Pi8mAP7IND4IBTUANXwAUNgMEdeAAT8GhNrCfr2XqZjeaseWYXfIP1+gFdW6SF</latexit>

ΓΨ

<latexit sha1_base64="IHq/mqZFe6IbxaaDUrdxwRwHxkc=">AAACInicdVDLSgMxFM3UV62PVl26CRbBVZlRqXZXdOPOEVpbaEvJZDJtaCYZkky1DP0St/Vn3IkrwU9xYaZTweeBwOGce24ux4sYVdq2X63c0vLK6lp+vbCxubVdLO3s3ioRS0yaWDAh2x5ShFFOmppqRtqRJCj0GGl5o8vUb42JVFTwhp5EpBeiAacBxUgbqV8qdpngA0kHQ42kFHf9Utmu1GynVnXgb+JU7DnKYAG3X3rvukip6yjdpxrCRXiEBiTxxzRSHIVETZP7+Z3TQtcXOA4J15iZSMexI91LkNQUM2LcWJEoS3cMnWd7SRaFh0bxYSCkeVzDufo1kaBQqUnomckQ6aH66aXiX14n1sF5L6E8ijXhOPsoiBnUAqZ9QZ9KgjWbGIKwpOZWiIdIIqxNqwVT12cn8H9ye1xxqpWTm9Ny/WJRXB7sgwNwBBxwBurgCrigCTCIwQOYgUdrZj1Zz9ZLNpqzFpk98A3W2wc9HKYB</latexit> −
→

<latexit sha1_base64="IHq/mqZFe6IbxaaDUrdxwRwHxkc=">AAACInicdVDLSgMxFM3UV62PVl26CRbBVZlRqXZXdOPOEVpbaEvJZDJtaCYZkky1DP0St/Vn3IkrwU9xYaZTweeBwOGce24ux4sYVdq2X63c0vLK6lp+vbCxubVdLO3s3ioRS0yaWDAh2x5ShFFOmppqRtqRJCj0GGl5o8vUb42JVFTwhp5EpBeiAacBxUgbqV8qdpngA0kHQ42kFHf9Utmu1GynVnXgb+JU7DnKYAG3X3rvukip6yjdpxrCRXiEBiTxxzRSHIVETZP7+Z3TQtcXOA4J15iZSMexI91LkNQUM2LcWJEoS3cMnWd7SRaFh0bxYSCkeVzDufo1kaBQqUnomckQ6aH66aXiX14n1sF5L6E8ijXhOPsoiBnUAqZ9QZ9KgjWbGIKwpOZWiIdIIqxNqwVT12cn8H9ye1xxqpWTm9Ny/WJRXB7sgwNwBBxwBurgCrigCTCIwQOYgUdrZj1Zz9ZLNpqzFpk98A3W2wc9HKYB</latexit> −
→

<latexit sha1_base64="IHq/mqZFe6IbxaaDUrdxwRwHxkc=">AAACInicdVDLSgMxFM3UV62PVl26CRbBVZlRqXZXdOPOEVpbaEvJZDJtaCYZkky1DP0St/Vn3IkrwU9xYaZTweeBwOGce24ux4sYVdq2X63c0vLK6lp+vbCxubVdLO3s3ioRS0yaWDAh2x5ShFFOmppqRtqRJCj0GGl5o8vUb42JVFTwhp5EpBeiAacBxUgbqV8qdpngA0kHQ42kFHf9Utmu1GynVnXgb+JU7DnKYAG3X3rvukip6yjdpxrCRXiEBiTxxzRSHIVETZP7+Z3TQtcXOA4J15iZSMexI91LkNQUM2LcWJEoS3cMnWd7SRaFh0bxYSCkeVzDufo1kaBQqUnomckQ6aH66aXiX14n1sF5L6E8ijXhOPsoiBnUAqZ9QZ9KgjWbGIKwpOZWiIdIIqxNqwVT12cn8H9ye1xxqpWTm9Ny/WJRXB7sgwNwBBxwBurgCrigCTCIwQOYgUdrZj1Zz9ZLNpqzFpk98A3W2wc9HKYB</latexit>

−
→

<latexit sha1_base64="IHq/mqZFe6IbxaaDUrdxwRwHxkc=">AAACInicdVDLSgMxFM3UV62PVl26CRbBVZlRqXZXdOPOEVpbaEvJZDJtaCYZkky1DP0St/Vn3IkrwU9xYaZTweeBwOGce24ux4sYVdq2X63c0vLK6lp+vbCxubVdLO3s3ioRS0yaWDAh2x5ShFFOmppqRtqRJCj0GGl5o8vUb42JVFTwhp5EpBeiAacBxUgbqV8qdpngA0kHQ42kFHf9Utmu1GynVnXgb+JU7DnKYAG3X3rvukip6yjdpxrCRXiEBiTxxzRSHIVETZP7+Z3TQtcXOA4J15iZSMexI91LkNQUM2LcWJEoS3cMnWd7SRaFh0bxYSCkeVzDufo1kaBQqUnomckQ6aH66aXiX14n1sF5L6E8ijXhOPsoiBnUAqZ9QZ9KgjWbGIKwpOZWiIdIIqxNqwVT12cn8H9ye1xxqpWTm9Ny/WJRXB7sgwNwBBxwBurgCrigCTCIwQOYgUdrZj1Zz9ZLNpqzFpk98A3W2wc9HKYB</latexit> −
→

<latexit sha1_base64="IHq/mqZFe6IbxaaDUrdxwRwHxkc=">AAACInicdVDLSgMxFM3UV62PVl26CRbBVZlRqXZXdOPOEVpbaEvJZDJtaCYZkky1DP0St/Vn3IkrwU9xYaZTweeBwOGce24ux4sYVdq2X63c0vLK6lp+vbCxubVdLO3s3ioRS0yaWDAh2x5ShFFOmppqRtqRJCj0GGl5o8vUb42JVFTwhp5EpBeiAacBxUgbqV8qdpngA0kHQ42kFHf9Utmu1GynVnXgb+JU7DnKYAG3X3rvukip6yjdpxrCRXiEBiTxxzRSHIVETZP7+Z3TQtcXOA4J15iZSMexI91LkNQUM2LcWJEoS3cMnWd7SRaFh0bxYSCkeVzDufo1kaBQqUnomckQ6aH66aXiX14n1sF5L6E8ijXhOPsoiBnUAqZ9QZ9KgjWbGIKwpOZWiIdIIqxNqwVT12cn8H9ye1xxqpWTm9Ny/WJRXB7sgwNwBBxwBurgCrigCTCIwQOYgUdrZj1Zz9ZLNpqzFpk98A3W2wc9HKYB</latexit> −
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• The light beyond the WIMP: the Big Bang itself?
• Dark matter as a probe of early dynamics
• Indirect connection with low energy physics (neutrinos, CMB, proton decay, ...)
• Same ideas, diơerent applications (condensed matter, baryon asymmetry, finance, ...)
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