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Laser Plasma Interaction 

source: Smilei dev-team (2018)
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Many applications are possible
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Particles of the plasma - Vlasov
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r ·B = 0
<latexit sha1_base64="r5ylIevset9XlIvs+tIwF2Y0GQA=">AAACEHicbVBNS8NAEN34WetX1aOXxSJ6KokIelAoevFYwarQhLLZTHRxswm7E7GE/AQv/hUvHhTx6tGb/8Ztm4NfDwYe783s7Lwwk8Kg6346E5NT0zOztbn6/MLi0nJjZfXcpLnm0OWpTPVlyAxIoaCLAiVcZhpYEkq4CG+Oh/7FLWgjUnWGgwyChF0pEQvO0Er9xpavWCgZ9XmUIvUR7nD0aKEhKgs/jOlRSQ+p22803ZY7Av1LvIo0SYVOv/HhRynPE1DIJTOm57kZBgXTKLiEsu7nBjLGb9gV9CxVLAETFKPdJd20SkTjVNtSSEfq94mCJcYMktB2JgyvzW9vKP7n9XKM94NCqCxHUHy8KM4lxZQO06GR0MBRDixhXAv7V8qvmWYcbYZ1G4L3++S/5Hyn5bkt73S32T6o4qiRdbJBtolH9kibnJAO6RJO7skjeSYvzoPz5Lw6b+PWCaeaWSM/4Lx/AduNnGk=</latexit><latexit sha1_base64="r5ylIevset9XlIvs+tIwF2Y0GQA=">AAACEHicbVBNS8NAEN34WetX1aOXxSJ6KokIelAoevFYwarQhLLZTHRxswm7E7GE/AQv/hUvHhTx6tGb/8Ztm4NfDwYe783s7Lwwk8Kg6346E5NT0zOztbn6/MLi0nJjZfXcpLnm0OWpTPVlyAxIoaCLAiVcZhpYEkq4CG+Oh/7FLWgjUnWGgwyChF0pEQvO0Er9xpavWCgZ9XmUIvUR7nD0aKEhKgs/jOlRSQ+p22803ZY7Av1LvIo0SYVOv/HhRynPE1DIJTOm57kZBgXTKLiEsu7nBjLGb9gV9CxVLAETFKPdJd20SkTjVNtSSEfq94mCJcYMktB2JgyvzW9vKP7n9XKM94NCqCxHUHy8KM4lxZQO06GR0MBRDixhXAv7V8qvmWYcbYZ1G4L3++S/5Hyn5bkt73S32T6o4qiRdbJBtolH9kibnJAO6RJO7skjeSYvzoPz5Lw6b+PWCaeaWSM/4Lx/AduNnGk=</latexit><latexit sha1_base64="r5ylIevset9XlIvs+tIwF2Y0GQA=">AAACEHicbVBNS8NAEN34WetX1aOXxSJ6KokIelAoevFYwarQhLLZTHRxswm7E7GE/AQv/hUvHhTx6tGb/8Ztm4NfDwYe783s7Lwwk8Kg6346E5NT0zOztbn6/MLi0nJjZfXcpLnm0OWpTPVlyAxIoaCLAiVcZhpYEkq4CG+Oh/7FLWgjUnWGgwyChF0pEQvO0Er9xpavWCgZ9XmUIvUR7nD0aKEhKgs/jOlRSQ+p22803ZY7Av1LvIo0SYVOv/HhRynPE1DIJTOm57kZBgXTKLiEsu7nBjLGb9gV9CxVLAETFKPdJd20SkTjVNtSSEfq94mCJcYMktB2JgyvzW9vKP7n9XKM94NCqCxHUHy8KM4lxZQO06GR0MBRDixhXAv7V8qvmWYcbYZ1G4L3++S/5Hyn5bkt73S32T6o4qiRdbJBtolH9kibnJAO6RJO7skjeSYvzoPz5Lw6b+PWCaeaWSM/4Lx/AduNnGk=</latexit><latexit sha1_base64="r5ylIevset9XlIvs+tIwF2Y0GQA=">AAACEHicbVBNS8NAEN34WetX1aOXxSJ6KokIelAoevFYwarQhLLZTHRxswm7E7GE/AQv/hUvHhTx6tGb/8Ztm4NfDwYe783s7Lwwk8Kg6346E5NT0zOztbn6/MLi0nJjZfXcpLnm0OWpTPVlyAxIoaCLAiVcZhpYEkq4CG+Oh/7FLWgjUnWGgwyChF0pEQvO0Er9xpavWCgZ9XmUIvUR7nD0aKEhKgs/jOlRSQ+p22803ZY7Av1LvIo0SYVOv/HhRynPE1DIJTOm57kZBgXTKLiEsu7nBjLGb9gV9CxVLAETFKPdJd20SkTjVNtSSEfq94mCJcYMktB2JgyvzW9vKP7n9XKM94NCqCxHUHy8KM4lxZQO06GR0MBRDixhXAv7V8qvmWYcbYZ1G4L3++S/5Hyn5bkt73S32T6o4qiRdbJBtolH9kibnJAO6RJO7skjeSYvzoPz5Lw6b+PWCaeaWSM/4Lx/AduNnGk=</latexit>

@tE = � 1

✏0
J+ c2r⇥B

<latexit sha1_base64="BaebWYH9Fn4I75gFqCm1OgJ/Qm0="></latexit><latexit sha1_base64="BaebWYH9Fn4I75gFqCm1OgJ/Qm0="></latexit><latexit sha1_base64="BaebWYH9Fn4I75gFqCm1OgJ/Qm0="></latexit><latexit sha1_base64="BaebWYH9Fn4I75gFqCm1OgJ/Qm0="></latexit>

@tB = �r⇥E
<latexit sha1_base64="U83MJP9etrKKQVLPNX5XEkcy+8c=">AAACMHicbVDLSsNAFJ34tr6qLt0MFsGNJRFBFwqiiC4VrApNKTfTGx2cTMLMjVhCPsmNn6IbBUXc+hVOaxe+Dgwczn2cOyfKlLTk+8/e0PDI6Nj4xGRlanpmdq46v3Bm09wIbIhUpeYiAotKamyQJIUXmUFIIoXn0fV+r35+g8bKVJ9SN8NWApdaxlIAOaldPQwzMCRBtYmHhLfUX1kY7JRFGMV8r+Q7fC3UECkISSZo/+s6KNvVml/3++B/STAgNTbAcbv6EHZSkSeoSSiwthn4GbWK3jFCYVkJc4sZiGu4xKajGpx1q+j7lnzFKR0ep8Y9Tbyvfp8oILG2m0SuMwG6sr9rPfG/WjOneKtVSJ3lhFp8GcW54pTyXnq8Iw0KUl1HQBjpbuXiCgwIchlXXAjB7y//JWfr9cCvBycbtd3tQRwTbIkts1UWsE22y47YMWswwe7YI3thr9699+S9ee9frUPeYGaR/YD38QmEI6sO</latexit><latexit sha1_base64="U83MJP9etrKKQVLPNX5XEkcy+8c=">AAACMHicbVDLSsNAFJ34tr6qLt0MFsGNJRFBFwqiiC4VrApNKTfTGx2cTMLMjVhCPsmNn6IbBUXc+hVOaxe+Dgwczn2cOyfKlLTk+8/e0PDI6Nj4xGRlanpmdq46v3Bm09wIbIhUpeYiAotKamyQJIUXmUFIIoXn0fV+r35+g8bKVJ9SN8NWApdaxlIAOaldPQwzMCRBtYmHhLfUX1kY7JRFGMV8r+Q7fC3UECkISSZo/+s6KNvVml/3++B/STAgNTbAcbv6EHZSkSeoSSiwthn4GbWK3jFCYVkJc4sZiGu4xKajGpx1q+j7lnzFKR0ep8Y9Tbyvfp8oILG2m0SuMwG6sr9rPfG/WjOneKtVSJ3lhFp8GcW54pTyXnq8Iw0KUl1HQBjpbuXiCgwIchlXXAjB7y//JWfr9cCvBycbtd3tQRwTbIkts1UWsE22y47YMWswwe7YI3thr9699+S9ee9frUPeYGaR/YD38QmEI6sO</latexit><latexit sha1_base64="U83MJP9etrKKQVLPNX5XEkcy+8c=">AAACMHicbVDLSsNAFJ34tr6qLt0MFsGNJRFBFwqiiC4VrApNKTfTGx2cTMLMjVhCPsmNn6IbBUXc+hVOaxe+Dgwczn2cOyfKlLTk+8/e0PDI6Nj4xGRlanpmdq46v3Bm09wIbIhUpeYiAotKamyQJIUXmUFIIoXn0fV+r35+g8bKVJ9SN8NWApdaxlIAOaldPQwzMCRBtYmHhLfUX1kY7JRFGMV8r+Q7fC3UECkISSZo/+s6KNvVml/3++B/STAgNTbAcbv6EHZSkSeoSSiwthn4GbWK3jFCYVkJc4sZiGu4xKajGpx1q+j7lnzFKR0ep8Y9Tbyvfp8oILG2m0SuMwG6sr9rPfG/WjOneKtVSJ3lhFp8GcW54pTyXnq8Iw0KUl1HQBjpbuXiCgwIchlXXAjB7y//JWfr9cCvBycbtd3tQRwTbIkts1UWsE22y47YMWswwe7YI3thr9699+S9ee9frUPeYGaR/YD38QmEI6sO</latexit><latexit sha1_base64="U83MJP9etrKKQVLPNX5XEkcy+8c=">AAACMHicbVDLSsNAFJ34tr6qLt0MFsGNJRFBFwqiiC4VrApNKTfTGx2cTMLMjVhCPsmNn6IbBUXc+hVOaxe+Dgwczn2cOyfKlLTk+8/e0PDI6Nj4xGRlanpmdq46v3Bm09wIbIhUpeYiAotKamyQJIUXmUFIIoXn0fV+r35+g8bKVJ9SN8NWApdaxlIAOaldPQwzMCRBtYmHhLfUX1kY7JRFGMV8r+Q7fC3UECkISSZo/+s6KNvVml/3++B/STAgNTbAcbv6EHZSkSeoSSiwthn4GbWK3jFCYVkJc4sZiGu4xKajGpx1q+j7lnzFKR0ep8Y9Tbyvfp8oILG2m0SuMwG6sr9rPfG/WjOneKtVSJ3lhFp8GcW54pTyXnq8Iw0KUl1HQBjpbuXiCgwIchlXXAjB7y//JWfr9cCvBycbtd3tQRwTbIkts1UWsE22y47YMWswwe7YI3thr9699+S9ee9frUPeYGaR/YD38QmEI6sO</latexit>

<latexit sha1_base64="+ONaY2VG7FmPUzHk88ydcRmpEuQ="></latexit>

fs



<latexit sha1_base64="J/idm2h6DXyOxZWCBygBcb9Lkkw="></latexit>

E, B

<latexit sha1_base64="fA7FNfVE0fwl2IGCQb6ppR1wVNg="></latexit>

!x

<latexit sha1_base64="WZSvG6DygTkrwuVgSf5x/7MrjWY="></latexit>

!y

Smilei is an electromagnetic Particle-In-Cell (PIC) code

2


Particles of the plasma - Vlasov
<latexit sha1_base64="Q76BOnONpaATYQfC/zB1acwktE8="></latexit>

∂tfs +
p

msγ
·∇fs + FL ·∇pfs = 0

Electromagnetic Fields - Maxwell

r ·E =
⇢

✏0
<latexit sha1_base64="TYRbxHaHQJHTE54Ro7kLa1sp9Zc="></latexit><latexit sha1_base64="TYRbxHaHQJHTE54Ro7kLa1sp9Zc="></latexit><latexit sha1_base64="TYRbxHaHQJHTE54Ro7kLa1sp9Zc="></latexit><latexit sha1_base64="TYRbxHaHQJHTE54Ro7kLa1sp9Zc="></latexit>

r ·B = 0
<latexit sha1_base64="r5ylIevset9XlIvs+tIwF2Y0GQA=">AAACEHicbVBNS8NAEN34WetX1aOXxSJ6KokIelAoevFYwarQhLLZTHRxswm7E7GE/AQv/hUvHhTx6tGb/8Ztm4NfDwYe783s7Lwwk8Kg6346E5NT0zOztbn6/MLi0nJjZfXcpLnm0OWpTPVlyAxIoaCLAiVcZhpYEkq4CG+Oh/7FLWgjUnWGgwyChF0pEQvO0Er9xpavWCgZ9XmUIvUR7nD0aKEhKgs/jOlRSQ+p22803ZY7Av1LvIo0SYVOv/HhRynPE1DIJTOm57kZBgXTKLiEsu7nBjLGb9gV9CxVLAETFKPdJd20SkTjVNtSSEfq94mCJcYMktB2JgyvzW9vKP7n9XKM94NCqCxHUHy8KM4lxZQO06GR0MBRDixhXAv7V8qvmWYcbYZ1G4L3++S/5Hyn5bkt73S32T6o4qiRdbJBtolH9kibnJAO6RJO7skjeSYvzoPz5Lw6b+PWCaeaWSM/4Lx/AduNnGk=</latexit><latexit sha1_base64="r5ylIevset9XlIvs+tIwF2Y0GQA=">AAACEHicbVBNS8NAEN34WetX1aOXxSJ6KokIelAoevFYwarQhLLZTHRxswm7E7GE/AQv/hUvHhTx6tGb/8Ztm4NfDwYe783s7Lwwk8Kg6346E5NT0zOztbn6/MLi0nJjZfXcpLnm0OWpTPVlyAxIoaCLAiVcZhpYEkq4CG+Oh/7FLWgjUnWGgwyChF0pEQvO0Er9xpavWCgZ9XmUIvUR7nD0aKEhKgs/jOlRSQ+p22803ZY7Av1LvIo0SYVOv/HhRynPE1DIJTOm57kZBgXTKLiEsu7nBjLGb9gV9CxVLAETFKPdJd20SkTjVNtSSEfq94mCJcYMktB2JgyvzW9vKP7n9XKM94NCqCxHUHy8KM4lxZQO06GR0MBRDixhXAv7V8qvmWYcbYZ1G4L3++S/5Hyn5bkt73S32T6o4qiRdbJBtolH9kibnJAO6RJO7skjeSYvzoPz5Lw6b+PWCaeaWSM/4Lx/AduNnGk=</latexit><latexit sha1_base64="r5ylIevset9XlIvs+tIwF2Y0GQA=">AAACEHicbVBNS8NAEN34WetX1aOXxSJ6KokIelAoevFYwarQhLLZTHRxswm7E7GE/AQv/hUvHhTx6tGb/8Ztm4NfDwYe783s7Lwwk8Kg6346E5NT0zOztbn6/MLi0nJjZfXcpLnm0OWpTPVlyAxIoaCLAiVcZhpYEkq4CG+Oh/7FLWgjUnWGgwyChF0pEQvO0Er9xpavWCgZ9XmUIvUR7nD0aKEhKgs/jOlRSQ+p22803ZY7Av1LvIo0SYVOv/HhRynPE1DIJTOm57kZBgXTKLiEsu7nBjLGb9gV9CxVLAETFKPdJd20SkTjVNtSSEfq94mCJcYMktB2JgyvzW9vKP7n9XKM94NCqCxHUHy8KM4lxZQO06GR0MBRDixhXAv7V8qvmWYcbYZ1G4L3++S/5Hyn5bkt73S32T6o4qiRdbJBtolH9kibnJAO6RJO7skjeSYvzoPz5Lw6b+PWCaeaWSM/4Lx/AduNnGk=</latexit><latexit sha1_base64="r5ylIevset9XlIvs+tIwF2Y0GQA=">AAACEHicbVBNS8NAEN34WetX1aOXxSJ6KokIelAoevFYwarQhLLZTHRxswm7E7GE/AQv/hUvHhTx6tGb/8Ztm4NfDwYe783s7Lwwk8Kg6346E5NT0zOztbn6/MLi0nJjZfXcpLnm0OWpTPVlyAxIoaCLAiVcZhpYEkq4CG+Oh/7FLWgjUnWGgwyChF0pEQvO0Er9xpavWCgZ9XmUIvUR7nD0aKEhKgs/jOlRSQ+p22803ZY7Av1LvIo0SYVOv/HhRynPE1DIJTOm57kZBgXTKLiEsu7nBjLGb9gV9CxVLAETFKPdJd20SkTjVNtSSEfq94mCJcYMktB2JgyvzW9vKP7n9XKM94NCqCxHUHy8KM4lxZQO06GR0MBRDixhXAv7V8qvmWYcbYZ1G4L3++S/5Hyn5bkt73S32T6o4qiRdbJBtolH9kibnJAO6RJO7skjeSYvzoPz5Lw6b+PWCaeaWSM/4Lx/AduNnGk=</latexit>

@tE = � 1

✏0
J+ c2r⇥B

<latexit sha1_base64="BaebWYH9Fn4I75gFqCm1OgJ/Qm0="></latexit><latexit sha1_base64="BaebWYH9Fn4I75gFqCm1OgJ/Qm0="></latexit><latexit sha1_base64="BaebWYH9Fn4I75gFqCm1OgJ/Qm0="></latexit><latexit sha1_base64="BaebWYH9Fn4I75gFqCm1OgJ/Qm0="></latexit>

@tB = �r⇥E
<latexit sha1_base64="U83MJP9etrKKQVLPNX5XEkcy+8c=">AAACMHicbVDLSsNAFJ34tr6qLt0MFsGNJRFBFwqiiC4VrApNKTfTGx2cTMLMjVhCPsmNn6IbBUXc+hVOaxe+Dgwczn2cOyfKlLTk+8/e0PDI6Nj4xGRlanpmdq46v3Bm09wIbIhUpeYiAotKamyQJIUXmUFIIoXn0fV+r35+g8bKVJ9SN8NWApdaxlIAOaldPQwzMCRBtYmHhLfUX1kY7JRFGMV8r+Q7fC3UECkISSZo/+s6KNvVml/3++B/STAgNTbAcbv6EHZSkSeoSSiwthn4GbWK3jFCYVkJc4sZiGu4xKajGpx1q+j7lnzFKR0ep8Y9Tbyvfp8oILG2m0SuMwG6sr9rPfG/WjOneKtVSJ3lhFp8GcW54pTyXnq8Iw0KUl1HQBjpbuXiCgwIchlXXAjB7y//JWfr9cCvBycbtd3tQRwTbIkts1UWsE22y47YMWswwe7YI3thr9699+S9ee9frUPeYGaR/YD38QmEI6sO</latexit><latexit sha1_base64="U83MJP9etrKKQVLPNX5XEkcy+8c=">AAACMHicbVDLSsNAFJ34tr6qLt0MFsGNJRFBFwqiiC4VrApNKTfTGx2cTMLMjVhCPsmNn6IbBUXc+hVOaxe+Dgwczn2cOyfKlLTk+8/e0PDI6Nj4xGRlanpmdq46v3Bm09wIbIhUpeYiAotKamyQJIUXmUFIIoXn0fV+r35+g8bKVJ9SN8NWApdaxlIAOaldPQwzMCRBtYmHhLfUX1kY7JRFGMV8r+Q7fC3UECkISSZo/+s6KNvVml/3++B/STAgNTbAcbv6EHZSkSeoSSiwthn4GbWK3jFCYVkJc4sZiGu4xKajGpx1q+j7lnzFKR0ep8Y9Tbyvfp8oILG2m0SuMwG6sr9rPfG/WjOneKtVSJ3lhFp8GcW54pTyXnq8Iw0KUl1HQBjpbuXiCgwIchlXXAjB7y//JWfr9cCvBycbtd3tQRwTbIkts1UWsE22y47YMWswwe7YI3thr9699+S9ee9frUPeYGaR/YD38QmEI6sO</latexit><latexit sha1_base64="U83MJP9etrKKQVLPNX5XEkcy+8c=">AAACMHicbVDLSsNAFJ34tr6qLt0MFsGNJRFBFwqiiC4VrApNKTfTGx2cTMLMjVhCPsmNn6IbBUXc+hVOaxe+Dgwczn2cOyfKlLTk+8/e0PDI6Nj4xGRlanpmdq46v3Bm09wIbIhUpeYiAotKamyQJIUXmUFIIoXn0fV+r35+g8bKVJ9SN8NWApdaxlIAOaldPQwzMCRBtYmHhLfUX1kY7JRFGMV8r+Q7fC3UECkISSZo/+s6KNvVml/3++B/STAgNTbAcbv6EHZSkSeoSSiwthn4GbWK3jFCYVkJc4sZiGu4xKajGpx1q+j7lnzFKR0ep8Y9Tbyvfp8oILG2m0SuMwG6sr9rPfG/WjOneKtVSJ3lhFp8GcW54pTyXnq8Iw0KUl1HQBjpbuXiCgwIchlXXAjB7y//JWfr9cCvBycbtd3tQRwTbIkts1UWsE22y47YMWswwe7YI3thr9699+S9ee9frUPeYGaR/YD38QmEI6sO</latexit><latexit sha1_base64="U83MJP9etrKKQVLPNX5XEkcy+8c=">AAACMHicbVDLSsNAFJ34tr6qLt0MFsGNJRFBFwqiiC4VrApNKTfTGx2cTMLMjVhCPsmNn6IbBUXc+hVOaxe+Dgwczn2cOyfKlLTk+8/e0PDI6Nj4xGRlanpmdq46v3Bm09wIbIhUpeYiAotKamyQJIUXmUFIIoXn0fV+r35+g8bKVJ9SN8NWApdaxlIAOaldPQwzMCRBtYmHhLfUX1kY7JRFGMV8r+Q7fC3UECkISSZo/+s6KNvVml/3++B/STAgNTbAcbv6EHZSkSeoSSiwthn4GbWK3jFCYVkJc4sZiGu4xKajGpx1q+j7lnzFKR0ep8Y9Tbyvfp8oILG2m0SuMwG6sr9rPfG/WjOneKtVSJ3lhFp8GcW54pTyXnq8Iw0KUl1HQBjpbuXiCgwIchlXXAjB7y//JWfr9cCvBycbtd3tQRwTbIkts1UWsE22y47YMWswwe7YI3thr9699+S9ee9frUPeYGaR/YD38QmEI6sO</latexit>

<latexit sha1_base64="+ONaY2VG7FmPUzHk88ydcRmpEuQ="></latexit>

fs

<latexit sha1_base64="dE7NPm7xBd6xk+gGs7o82CZwd8g="></latexit>

ρ,J
<latexit sha1_base64="F+hLo8LzTahsbc/H+97hui4lbwE="></latexit>

FL

Guillaume's talk this afternoon

<latexit sha1_base64="RXy5fGFz86FyFw8Y2e/V5LSQTFw="></latexit>

∆t
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Physics Modules
• collisions (Fokker-Planck)

• ionization (field & impact)

• fusion reaction (DD)

• inverse Compton scattering

• Breit-Wheeler pair production

Advanced Models
• Azimuthal mode decomposition

• Laser envelop model

Smilei allows for advanced physics simulation

Particles of the plasma - Vlasov
<latexit sha1_base64="Q76BOnONpaATYQfC/zB1acwktE8="></latexit>

∂tfs +
p

msγ
·∇fs + FL ·∇pfs = 0

Electromagnetic Fields - Maxwell

r ·E =
⇢

✏0
<latexit sha1_base64="TYRbxHaHQJHTE54Ro7kLa1sp9Zc="></latexit><latexit sha1_base64="TYRbxHaHQJHTE54Ro7kLa1sp9Zc="></latexit><latexit sha1_base64="TYRbxHaHQJHTE54Ro7kLa1sp9Zc="></latexit><latexit sha1_base64="TYRbxHaHQJHTE54Ro7kLa1sp9Zc="></latexit>

r ·B = 0
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advanced physics modules: geometries, collisions, ionization, QED 

broad range of applications: from laser-plasma interaction to astrophysics
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Francesco Massimo

Julien Derouillat, Res. Engineer**

Arnaud Beck*

Guillaume Bouchard

Mickael Grech*

Frederic Perez*

Tommaso Vinci*

Marie Flé

Olga Abramkina (also at MdlS)

Asma Farjallah

Umesh Seth

Etienne Malboeuf

Nicolas Aunai

Jérémie Dargent

Illya Plotnikov

Clément Caizergues

Emmanuel d'Humières

Marco Chiaramello, Anna Grassi

Imène Zemzemi

Haïthem Kallala

**Res. Engineer position to be opened

    (CNRS DDOR, w.s.f. INP, INSU, IN2P3)

*permanent staff

Co-development between physicists & HPC specialists

Paula Kleij

Michèle Raynaud



A project anchored in the HPC landscape
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Integration in the French  & European HPC landscapes

• running on all super-computers in France (and many in Europe)

• 10s millions computing hours every year via GENCI & PRACE

• GENCI technological survey

• French Exascale Project

• EuroHPC call for Exascale Centers of Excellence

Special/early access to various machines

2015   IDRIS/Turing BlueGene-Q

2016   CINES/Occigen 

2018   TGCC/Irene-Joliot-Curie

2019   IDRIS/Jean Zay   

2021   RIKEN/Fugaku

RIKEN/Fugaku



7


The Smilei project timeline

2013  Start of the project (motivated by the Apollon laser development) High-Performance

Community-oriented

Physics-driven



7


The Smilei project timeline

2013  Start of the project (motivated by the Apollon laser development)

2015  Version 1    working in 1D and 2D Cartesian geometries

Hybrid MPI-OpenMP parallelism, Moving Window

High-Performance

Community-oriented

Physics-driven



7


The Smilei project timeline

2013  Start of the project (motivated by the Apollon laser development)

2015  Version 1    working in 1D and 2D Cartesian geometries

Hybrid MPI-OpenMP parallelism, Moving Window

2016 Version 2    1st production version   &   first physics studies

Dynamic load balancing, Python input, Collisions, Ionization

High-Performance

Community-oriented

Physics-driven



7


The Smilei project timeline

2013  Start of the project (motivated by the Apollon laser development)

2015  Version 1    working in 1D and 2D Cartesian geometries

Hybrid MPI-OpenMP parallelism, Moving Window

2016 Version 2    1st production version   &   first physics studies

Dynamic load balancing, Python input, Collisions, Ionization

High-Performance

Community-oriented

Physics-driven

2017 Version 3    3D Cartesian geometry

Continuous integration, Happi post-processing tool, 1st training workshop (Nov. 6-7)



7


The Smilei project timeline

2013  Start of the project (motivated by the Apollon laser development)

2015  Version 1    working in 1D and 2D Cartesian geometries

Hybrid MPI-OpenMP parallelism, Moving Window

2016 Version 2    1st production version   &   first physics studies

Dynamic load balancing, Python input, Collisions, Ionization

High-Performance

Community-oriented

Physics-driven

2017 Version 3    3D Cartesian geometry

Continuous integration, Happi post-processing tool, 1st training workshop (Nov. 6-7)

2018 Project maturity, Reference paper publication in Comp. Phys. Comm.

Version 4 Vectorization, QED modules, Laser enveloppe



7


The Smilei project timeline

2013  Start of the project (motivated by the Apollon laser development)

2015  Version 1    working in 1D and 2D Cartesian geometries

Hybrid MPI-OpenMP parallelism, Moving Window

2016 Version 2    1st production version   &   first physics studies

Dynamic load balancing, Python input, Collisions, Ionization

High-Performance

Community-oriented

Physics-driven

2017 Version 3    3D Cartesian geometry

Continuous integration, Happi post-processing tool, 1st training workshop (Nov. 6-7)

2018 Project maturity, Reference paper publication in Comp. Phys. Comm.

Version 4 Vectorization, QED modules, Laser enveloppe

2019 An important national & international community

Version 4.3 Quasi-cylindrical geometry (azimuthal mode decomposition)

2nd training workshop (March. 7-8)



7


The Smilei project timeline

2013  Start of the project (motivated by the Apollon laser development)

2015  Version 1    working in 1D and 2D Cartesian geometries

Hybrid MPI-OpenMP parallelism, Moving Window

2016 Version 2    1st production version   &   first physics studies

Dynamic load balancing, Python input, Collisions, Ionization

High-Performance

Community-oriented

Physics-driven

2017 Version 3    3D Cartesian geometry

Continuous integration, Happi post-processing tool, 1st training workshop (Nov. 6-7)

2018 Project maturity, Reference paper publication in Comp. Phys. Comm.

Version 4 Vectorization, QED modules, Laser enveloppe

2019 An important national & international community

Version 4.3 Quasi-cylindrical geometry (azimuthal mode decomposition)

2nd training workshop (March. 7-8)

2020 Version 4.6 SDMD, Cylindrical enveloppe, Nuclear fusion modules



7


The Smilei project timeline

2013  Start of the project (motivated by the Apollon laser development)

2015  Version 1    working in 1D and 2D Cartesian geometries

Hybrid MPI-OpenMP parallelism, Moving Window

2016 Version 2    1st production version   &   first physics studies

Dynamic load balancing, Python input, Collisions, Ionization

High-Performance

Community-oriented

Physics-driven

2017 Version 3    3D Cartesian geometry

Continuous integration, Happi post-processing tool, 1st training workshop (Nov. 6-7)

2018 Project maturity, Reference paper publication in Comp. Phys. Comm.

Version 4 Vectorization, QED modules, Laser enveloppe

2019 An important national & international community

Version 4.3 Quasi-cylindrical geometry (azimuthal mode decomposition)

2nd training workshop (March. 7-8)

2021 Addressing new challenges

Optimization on ARM architecture, Porting on GPU 

2020 Version 4.6 SDMD, Cylindrical enveloppe, Nuclear fusion modules



7


The Smilei project timeline

2013  Start of the project (motivated by the Apollon laser development)

2015  Version 1    working in 1D and 2D Cartesian geometries

Hybrid MPI-OpenMP parallelism, Moving Window

2016 Version 2    1st production version   &   first physics studies

Dynamic load balancing, Python input, Collisions, Ionization

High-Performance

Community-oriented

Physics-driven

2017 Version 3    3D Cartesian geometry

Continuous integration, Happi post-processing tool, 1st training workshop (Nov. 6-7)

2018 Project maturity, Reference paper publication in Comp. Phys. Comm.

Version 4 Vectorization, QED modules, Laser enveloppe

2019 An important national & international community
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2nd training workshop (March. 7-8)

2021 Addressing new challenges

Optimization on ARM architecture, Porting on GPU 

2020 Version 4.6 SDMD, Cylindrical enveloppe, Nuclear fusion modules

2022 3rd user & training workshop (March. 9-11)
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What you get with Smilei

8


An extensive documentation

with online tutorials

with dedicated post-processing tools (Happi) 
and an ensemble of benchmarks (Easi, for 
continuous integration)

A high-performance PIC code

running on various supercomputers worldwide

and a collaborative community

Github 
sources, issues

Element 
chat
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Smilei's user community is international & steadily growing

200+ citations for Smilei reference paper*

2017 2018 2019 2020 2021
3 15

40
63

80

Google Scholar

*Dérouillat et al., Comp. Phys. Comm. 222, 351 (2018)
France

Italie

Germany

India

Sweden

Austria
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Romania

Russia
Canada

USA
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An international user community steadily growing

Scientific production is rich ...
100 peer-reviewed papers have been published using Smilei

10+ PhD theses in France benefited from Smilei

... and focuses on various applications
LPI/FCI : laser-plasma interaction / inertial confinement fusion

UHI :  Ultra-high intensity

QED : Quantum electrodynamics (extreme light)

HPC : high-performance computing

Space plasmas & astrophysics
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Smilei is a research and teaching platform
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10+ PhD theses benefit from Smilei

Marco Chiaramello, Université Pierre & Marie Curie (2016) 
Laser amplification via stimulated Brillouin scattering (...)

Anna Grassi, Université Pierre & Marie Curie (2017) 
Collisionless shocks in the context of laboratory astrophysics

Jérémy Dargent, Université Toulouse 3 (2017) 
Modélisation numérique de (...) la reconnexion magnétique (...)

Haïthem Kallala, Université Paris Saclay (2020) 
Massively parallel algorithms for realistic PIC simulations (...)

Fabien Niel, Sorbonne Université (2018) 
Classical & quantum description of plasma and radiation in strong fields

Imène Zemzemi, Institut Polytechnique de Paris (2020) 
High-performance computing and numerical simulation for LWFA (...)

Léo Esnault, Université de Bordeaux (2021) 
Production de photons γ (...) et création de paires électron-positron (...)



Teaching plasma physics 
at the Master level (M1 at SU, M2 PPF & GI-PLATO)

in various winter/summer schools

Smilei is a research and teaching platform
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Code & HPC aspects: meeting the Exascale challenge
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Keep on building & animating the user community
• encouraging new developers to join in (Table ronde, Friday 14h00)

• developing an online teaching platform (Arianna's talk this morning)

• preparing next user & training workshop !

Smiles) 
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