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QFT in extreme conditions (T,   ) is a broad endeavour with 
applications in:


• Ultrarelativistic nuclear collisions


• Cosmology


• Astrophysics


• Also: condensed matter physics

Baryogenesis, reheating, phase transitions,…

Neutron stars, magnetogenesis…

µB

<latexit sha1_base64="NOeLJlVAEhwMQQAItuCoEkzzmBc=">AAAB7XicdVBNSwMxEJ2tX7V+VT16CRbB07IrhdpbqRePFWwrtEvJptk2NtksSVYoS/+DFw+KePX/ePPfmLYrWNEHA4/3ZpiZFyacaeN5n05hbX1jc6u4XdrZ3ds/KB8edbRMFaFtIrlUdyHWlLOYtg0znN4limIRctoNJ1dzv/tAlWYyvjXThAYCj2IWMYKNlTp9kQ6apUG54rveAshz6xa1ak7qPvq2KpCjNSh/9IeSpILGhnCsdc/3EhNkWBlGOJ2V+qmmCSYTPKI9S2MsqA6yxbUzdGaVIYqkshUbtFB/TmRYaD0Voe0U2Iz1b28u/uX1UhNdBhmLk9TQmCwXRSlHRqL562jIFCWGTy3BRDF7KyJjrDAxNqCVEP4nnQvX91z/plppNPM4inACp3AOPtSgAdfQgjYQuIdHeIYXRzpPzqvztmwtOPnMMazAef8CWr6O/Q==</latexit><latexit sha1_base64="NOeLJlVAEhwMQQAItuCoEkzzmBc=">AAAB7XicdVBNSwMxEJ2tX7V+VT16CRbB07IrhdpbqRePFWwrtEvJptk2NtksSVYoS/+DFw+KePX/ePPfmLYrWNEHA4/3ZpiZFyacaeN5n05hbX1jc6u4XdrZ3ds/KB8edbRMFaFtIrlUdyHWlLOYtg0znN4limIRctoNJ1dzv/tAlWYyvjXThAYCj2IWMYKNlTp9kQ6apUG54rveAshz6xa1ak7qPvq2KpCjNSh/9IeSpILGhnCsdc/3EhNkWBlGOJ2V+qmmCSYTPKI9S2MsqA6yxbUzdGaVIYqkshUbtFB/TmRYaD0Voe0U2Iz1b28u/uX1UhNdBhmLk9TQmCwXRSlHRqL562jIFCWGTy3BRDF7KyJjrDAxNqCVEP4nnQvX91z/plppNPM4inACp3AOPtSgAdfQgjYQuIdHeIYXRzpPzqvztmwtOPnMMazAef8CWr6O/Q==</latexit><latexit sha1_base64="NOeLJlVAEhwMQQAItuCoEkzzmBc=">AAAB7XicdVBNSwMxEJ2tX7V+VT16CRbB07IrhdpbqRePFWwrtEvJptk2NtksSVYoS/+DFw+KePX/ePPfmLYrWNEHA4/3ZpiZFyacaeN5n05hbX1jc6u4XdrZ3ds/KB8edbRMFaFtIrlUdyHWlLOYtg0znN4limIRctoNJ1dzv/tAlWYyvjXThAYCj2IWMYKNlTp9kQ6apUG54rveAshz6xa1ak7qPvq2KpCjNSh/9IeSpILGhnCsdc/3EhNkWBlGOJ2V+qmmCSYTPKI9S2MsqA6yxbUzdGaVIYqkshUbtFB/TmRYaD0Voe0U2Iz1b28u/uX1UhNdBhmLk9TQmCwXRSlHRqL562jIFCWGTy3BRDF7KyJjrDAxNqCVEP4nnQvX91z/plppNPM4inACp3AOPtSgAdfQgjYQuIdHeIYXRzpPzqvztmwtOPnMMazAef8CWr6O/Q==</latexit><latexit sha1_base64="NOeLJlVAEhwMQQAItuCoEkzzmBc=">AAAB7XicdVBNSwMxEJ2tX7V+VT16CRbB07IrhdpbqRePFWwrtEvJptk2NtksSVYoS/+DFw+KePX/ePPfmLYrWNEHA4/3ZpiZFyacaeN5n05hbX1jc6u4XdrZ3ds/KB8edbRMFaFtIrlUdyHWlLOYtg0znN4limIRctoNJ1dzv/tAlWYyvjXThAYCj2IWMYKNlTp9kQ6apUG54rveAshz6xa1ak7qPvq2KpCjNSh/9IeSpILGhnCsdc/3EhNkWBlGOJ2V+qmmCSYTPKI9S2MsqA6yxbUzdGaVIYqkshUbtFB/TmRYaD0Voe0U2Iz1b28u/uX1UhNdBhmLk9TQmCwXRSlHRqL562jIFCWGTy3BRDF7KyJjrDAxNqCVEP4nnQvX91z/plppNPM4inACp3AOPtSgAdfQgjYQuIdHeIYXRzpPzqvztmwtOPnMMazAef8CWr6O/Q==</latexit>

µB

<latexit sha1_base64="NOeLJlVAEhwMQQAItuCoEkzzmBc=">AAAB7XicdVBNSwMxEJ2tX7V+VT16CRbB07IrhdpbqRePFWwrtEvJptk2NtksSVYoS/+DFw+KePX/ePPfmLYrWNEHA4/3ZpiZFyacaeN5n05hbX1jc6u4XdrZ3ds/KB8edbRMFaFtIrlUdyHWlLOYtg0znN4limIRctoNJ1dzv/tAlWYyvjXThAYCj2IWMYKNlTp9kQ6apUG54rveAshz6xa1ak7qPvq2KpCjNSh/9IeSpILGhnCsdc/3EhNkWBlGOJ2V+qmmCSYTPKI9S2MsqA6yxbUzdGaVIYqkshUbtFB/TmRYaD0Voe0U2Iz1b28u/uX1UhNdBhmLk9TQmCwXRSlHRqL562jIFCWGTy3BRDF7KyJjrDAxNqCVEP4nnQvX91z/plppNPM4inACp3AOPtSgAdfQgjYQuIdHeIYXRzpPzqvztmwtOPnMMazAef8CWr6O/Q==</latexit><latexit sha1_base64="NOeLJlVAEhwMQQAItuCoEkzzmBc=">AAAB7XicdVBNSwMxEJ2tX7V+VT16CRbB07IrhdpbqRePFWwrtEvJptk2NtksSVYoS/+DFw+KePX/ePPfmLYrWNEHA4/3ZpiZFyacaeN5n05hbX1jc6u4XdrZ3ds/KB8edbRMFaFtIrlUdyHWlLOYtg0znN4limIRctoNJ1dzv/tAlWYyvjXThAYCj2IWMYKNlTp9kQ6apUG54rveAshz6xa1ak7qPvq2KpCjNSh/9IeSpILGhnCsdc/3EhNkWBlGOJ2V+qmmCSYTPKI9S2MsqA6yxbUzdGaVIYqkshUbtFB/TmRYaD0Voe0U2Iz1b28u/uX1UhNdBhmLk9TQmCwXRSlHRqL562jIFCWGTy3BRDF7KyJjrDAxNqCVEP4nnQvX91z/plppNPM4inACp3AOPtSgAdfQgjYQuIdHeIYXRzpPzqvztmwtOPnMMazAef8CWr6O/Q==</latexit><latexit sha1_base64="NOeLJlVAEhwMQQAItuCoEkzzmBc=">AAAB7XicdVBNSwMxEJ2tX7V+VT16CRbB07IrhdpbqRePFWwrtEvJptk2NtksSVYoS/+DFw+KePX/ePPfmLYrWNEHA4/3ZpiZFyacaeN5n05hbX1jc6u4XdrZ3ds/KB8edbRMFaFtIrlUdyHWlLOYtg0znN4limIRctoNJ1dzv/tAlWYyvjXThAYCj2IWMYKNlTp9kQ6apUG54rveAshz6xa1ak7qPvq2KpCjNSh/9IeSpILGhnCsdc/3EhNkWBlGOJ2V+qmmCSYTPKI9S2MsqA6yxbUzdGaVIYqkshUbtFB/TmRYaD0Voe0U2Iz1b28u/uX1UhNdBhmLk9TQmCwXRSlHRqL562jIFCWGTy3BRDF7KyJjrDAxNqCVEP4nnQvX91z/plppNPM4inACp3AOPtSgAdfQgjYQuIdHeIYXRzpPzqvztmwtOPnMMazAef8CWr6O/Q==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="ztcHOjdvHjigJL/lGMYQ/d24TAQ=">AAAB4nicbZBLSwMxFIXv+Ky1anXrJlgEV2XGjS5FNy4r2Ae0Q8mkmTY2jyG5I5Sh/8GNC0X8Ue78N6aPhbYeCHyck5B7T5JJ4TAMv4ONza3tnd3SXnm/cnB4VD2utJzJLeNNZqSxnYQ6LoXmTRQoeSeznKpE8nYyvpvl7WdunTD6EScZjxUdapEKRtFbrZ7K+7flfrUW1sO5yDpES6jBUo1+9as3MCxXXCOT1LluFGYYF9SiYJJPy73c8YyyMR3yrkdNFXdxMZ92Ss69MyCpsf5oJHP394uCKucmKvE3FcWRW81m5n9ZN8f0Oi6EznLkmi0+SnNJ0JDZ6mQgLGcoJx4os8LPStiIWsrQFzQrIVpdeR1al/UorEcPIZTgFM7gAiK4ghu4hwY0gcETvMAbvAcmeA0+FnVtBMveTuCPgs8frlCNRw==</latexit><latexit sha1_base64="ykKkKU/MMruZzTUk2GUfhI70958=">AAAB4nicdVDLSgNBEOyNrxijRq9eBoPgadkVIclN9OIxgnlAsoTZyWwyZh7LzKwQlvyDFw+K+FHe/BsnD8GIFjQUVd10d8UpZ8YGwadX2Njc2t4p7pb2yvsHh5WjctuoTBPaIoor3Y2xoZxJ2rLMctpNNcUi5rQTT27mfueRasOUvLfTlEYCjyRLGMHWSe2+yAbXpUGlGvrBAijwGw61yxVphOjbqsIKzUHloz9UJBNUWsKxMb0wSG2UY20Z4XRW6meGpphM8Ij2HJVYUBPli2tn6MwpQ5Qo7UpatFB/TuRYGDMVsesU2I7Nb28u/uX1MpvUo5zJNLNUkuWiJOPIKjR/HQ2ZpsTyqSOYaOZuRWSMNSbWBbQWwv+kfeGHgR/eBVCEEziFcwihBldwC01oAYEHeIIXePWU9+y9LeMqeKvcjmEN3vsXMPONpQ==</latexit><latexit sha1_base64="4xW6OVKE3miPaVcl58ztbRuU4Io=">AAAB7XicdVBNSwMxEJ2tX7V+VT16CRbB07IrQu2t1IvHCvYD2qVk02wbm2SXJCuUpf/BiwdFvPp/vPlvTNsVrOiDgcd7M8zMCxPOtPG8T6ewtr6xuVXcLu3s7u0flA+P2jpOFaEtEvNYdUOsKWeStgwznHYTRbEIOe2Ek+u533mgSrNY3plpQgOBR5JFjGBjpXZfpINGaVCu+K63APLcmkX1Mic1H31bFcjRHJQ/+sOYpIJKQzjWuud7iQkyrAwjnM5K/VTTBJMJHtGepRILqoNsce0MnVlliKJY2ZIGLdSfExkWWk9FaDsFNmP925uLf3m91ERXQcZkkhoqyXJRlHJkYjR/HQ2ZosTwqSWYKGZvRWSMFSbGBrQSwv+kfeH6nuvfepV6I4+jCCdwCufgQxXqcANNaAGBe3iEZ3hxYufJeXXelq0FJ585hhU4719Zfo75</latexit><latexit sha1_base64="NOeLJlVAEhwMQQAItuCoEkzzmBc=">AAAB7XicdVBNSwMxEJ2tX7V+VT16CRbB07IrhdpbqRePFWwrtEvJptk2NtksSVYoS/+DFw+KePX/ePPfmLYrWNEHA4/3ZpiZFyacaeN5n05hbX1jc6u4XdrZ3ds/KB8edbRMFaFtIrlUdyHWlLOYtg0znN4limIRctoNJ1dzv/tAlWYyvjXThAYCj2IWMYKNlTp9kQ6apUG54rveAshz6xa1ak7qPvq2KpCjNSh/9IeSpILGhnCsdc/3EhNkWBlGOJ2V+qmmCSYTPKI9S2MsqA6yxbUzdGaVIYqkshUbtFB/TmRYaD0Voe0U2Iz1b28u/uX1UhNdBhmLk9TQmCwXRSlHRqL562jIFCWGTy3BRDF7KyJjrDAxNqCVEP4nnQvX91z/plppNPM4inACp3AOPtSgAdfQgjYQuIdHeIYXRzpPzqvztmwtOPnMMazAef8CWr6O/Q==</latexit><latexit sha1_base64="NOeLJlVAEhwMQQAItuCoEkzzmBc=">AAAB7XicdVBNSwMxEJ2tX7V+VT16CRbB07IrhdpbqRePFWwrtEvJptk2NtksSVYoS/+DFw+KePX/ePPfmLYrWNEHA4/3ZpiZFyacaeN5n05hbX1jc6u4XdrZ3ds/KB8edbRMFaFtIrlUdyHWlLOYtg0znN4limIRctoNJ1dzv/tAlWYyvjXThAYCj2IWMYKNlTp9kQ6apUG54rveAshz6xa1ak7qPvq2KpCjNSh/9IeSpILGhnCsdc/3EhNkWBlGOJ2V+qmmCSYTPKI9S2MsqA6yxbUzdGaVIYqkshUbtFB/TmRYaD0Voe0U2Iz1b28u/uX1UhNdBhmLk9TQmCwXRSlHRqL562jIFCWGTy3BRDF7KyJjrDAxNqCVEP4nnQvX91z/plppNPM4inACp3AOPtSgAdfQgjYQuIdHeIYXRzpPzqvztmwtOPnMMazAef8CWr6O/Q==</latexit><latexit sha1_base64="NOeLJlVAEhwMQQAItuCoEkzzmBc=">AAAB7XicdVBNSwMxEJ2tX7V+VT16CRbB07IrhdpbqRePFWwrtEvJptk2NtksSVYoS/+DFw+KePX/ePPfmLYrWNEHA4/3ZpiZFyacaeN5n05hbX1jc6u4XdrZ3ds/KB8edbRMFaFtIrlUdyHWlLOYtg0znN4limIRctoNJ1dzv/tAlWYyvjXThAYCj2IWMYKNlTp9kQ6apUG54rveAshz6xa1ak7qPvq2KpCjNSh/9IeSpILGhnCsdc/3EhNkWBlGOJ2V+qmmCSYTPKI9S2MsqA6yxbUzdGaVIYqkshUbtFB/TmRYaD0Voe0U2Iz1b28u/uX1UhNdBhmLk9TQmCwXRSlHRqL562jIFCWGTy3BRDF7KyJjrDAxNqCVEP4nnQvX91z/plppNPM4inACp3AOPtSgAdfQgjYQuIdHeIYXRzpPzqvztmwtOPnMMazAef8CWr6O/Q==</latexit><latexit sha1_base64="NOeLJlVAEhwMQQAItuCoEkzzmBc=">AAAB7XicdVBNSwMxEJ2tX7V+VT16CRbB07IrhdpbqRePFWwrtEvJptk2NtksSVYoS/+DFw+KePX/ePPfmLYrWNEHA4/3ZpiZFyacaeN5n05hbX1jc6u4XdrZ3ds/KB8edbRMFaFtIrlUdyHWlLOYtg0znN4limIRctoNJ1dzv/tAlWYyvjXThAYCj2IWMYKNlTp9kQ6apUG54rveAshz6xa1ak7qPvq2KpCjNSh/9IeSpILGhnCsdc/3EhNkWBlGOJ2V+qmmCSYTPKI9S2MsqA6yxbUzdGaVIYqkshUbtFB/TmRYaD0Voe0U2Iz1b28u/uX1UhNdBhmLk9TQmCwXRSlHRqL562jIFCWGTy3BRDF7KyJjrDAxNqCVEP4nnQvX91z/plppNPM4inACp3AOPtSgAdfQgjYQuIdHeIYXRzpPzqvztmwtOPnMMazAef8CWr6O/Q==</latexit><latexit sha1_base64="NOeLJlVAEhwMQQAItuCoEkzzmBc=">AAAB7XicdVBNSwMxEJ2tX7V+VT16CRbB07IrhdpbqRePFWwrtEvJptk2NtksSVYoS/+DFw+KePX/ePPfmLYrWNEHA4/3ZpiZFyacaeN5n05hbX1jc6u4XdrZ3ds/KB8edbRMFaFtIrlUdyHWlLOYtg0znN4limIRctoNJ1dzv/tAlWYyvjXThAYCj2IWMYKNlTp9kQ6apUG54rveAshz6xa1ak7qPvq2KpCjNSh/9IeSpILGhnCsdc/3EhNkWBlGOJ2V+qmmCSYTPKI9S2MsqA6yxbUzdGaVIYqkshUbtFB/TmRYaD0Voe0U2Iz1b28u/uX1UhNdBhmLk9TQmCwXRSlHRqL562jIFCWGTy3BRDF7KyJjrDAxNqCVEP4nnQvX91z/plppNPM4inACp3AOPtSgAdfQgjYQuIdHeIYXRzpPzqvztmwtOPnMMazAef8CWr6O/Q==</latexit><latexit sha1_base64="NOeLJlVAEhwMQQAItuCoEkzzmBc=">AAAB7XicdVBNSwMxEJ2tX7V+VT16CRbB07IrhdpbqRePFWwrtEvJptk2NtksSVYoS/+DFw+KePX/ePPfmLYrWNEHA4/3ZpiZFyacaeN5n05hbX1jc6u4XdrZ3ds/KB8edbRMFaFtIrlUdyHWlLOYtg0znN4limIRctoNJ1dzv/tAlWYyvjXThAYCj2IWMYKNlTp9kQ6apUG54rveAshz6xa1ak7qPvq2KpCjNSh/9IeSpILGhnCsdc/3EhNkWBlGOJ2V+qmmCSYTPKI9S2MsqA6yxbUzdGaVIYqkshUbtFB/TmRYaD0Voe0U2Iz1b28u/uX1UhNdBhmLk9TQmCwXRSlHRqL562jIFCWGTy3BRDF7KyJjrDAxNqCVEP4nnQvX91z/plppNPM4inACp3AOPtSgAdfQgjYQuIdHeIYXRzpPzqvztmwtOPnMMazAef8CWr6O/Q==</latexit>

µ
<latexit sha1_base64="XPd93nRjVKnX9L746u1t2LUlGHA=">AAAB63icdVBNS8NAEJ3Ur1q/qh69LBbBU0hiqXorevFYwX5AG8pmu2mX7m7C7kYooX/BiwdFvPqHvPlvTNoIKvpg4PHeDDPzgpgzbRznwyqtrK6tb5Q3K1vbO7t71f2Djo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9Dr3u/dUaRbJOzOLqS/wWLKQEWxyaSCSyrBac+xLr+Gd1dGSOI2CeB5ybWeBGhRoDavvg1FEEkGlIRxr3Xed2PgpVoYRTueVQaJpjMkUj2k/oxILqv10cescnWTKCIWRykoatFC/T6RYaD0TQdYpsJno314u/uX1ExNe+CmTcWKoJMtFYcKRiVD+OBoxRYnhs4xgolh2KyITrDAxWTx5CF+fov9Jx7Ndx3Zv67XmVRFHGY7gGE7BhXNowg20oA0EJvAAT/BsCevRerFel60lq5g5hB+w3j4B/g2ONA==</latexit><latexit sha1_base64="XPd93nRjVKnX9L746u1t2LUlGHA=">AAAB63icdVBNS8NAEJ3Ur1q/qh69LBbBU0hiqXorevFYwX5AG8pmu2mX7m7C7kYooX/BiwdFvPqHvPlvTNoIKvpg4PHeDDPzgpgzbRznwyqtrK6tb5Q3K1vbO7t71f2Djo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9Dr3u/dUaRbJOzOLqS/wWLKQEWxyaSCSyrBac+xLr+Gd1dGSOI2CeB5ybWeBGhRoDavvg1FEEkGlIRxr3Xed2PgpVoYRTueVQaJpjMkUj2k/oxILqv10cescnWTKCIWRykoatFC/T6RYaD0TQdYpsJno314u/uX1ExNe+CmTcWKoJMtFYcKRiVD+OBoxRYnhs4xgolh2KyITrDAxWTx5CF+fov9Jx7Ndx3Zv67XmVRFHGY7gGE7BhXNowg20oA0EJvAAT/BsCevRerFel60lq5g5hB+w3j4B/g2ONA==</latexit><latexit sha1_base64="XPd93nRjVKnX9L746u1t2LUlGHA=">AAAB63icdVBNS8NAEJ3Ur1q/qh69LBbBU0hiqXorevFYwX5AG8pmu2mX7m7C7kYooX/BiwdFvPqHvPlvTNoIKvpg4PHeDDPzgpgzbRznwyqtrK6tb5Q3K1vbO7t71f2Djo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9Dr3u/dUaRbJOzOLqS/wWLKQEWxyaSCSyrBac+xLr+Gd1dGSOI2CeB5ybWeBGhRoDavvg1FEEkGlIRxr3Xed2PgpVoYRTueVQaJpjMkUj2k/oxILqv10cescnWTKCIWRykoatFC/T6RYaD0TQdYpsJno314u/uX1ExNe+CmTcWKoJMtFYcKRiVD+OBoxRYnhs4xgolh2KyITrDAxWTx5CF+fov9Jx7Ndx3Zv67XmVRFHGY7gGE7BhXNowg20oA0EJvAAT/BsCevRerFel60lq5g5hB+w3j4B/g2ONA==</latexit><latexit sha1_base64="XPd93nRjVKnX9L746u1t2LUlGHA=">AAAB63icdVBNS8NAEJ3Ur1q/qh69LBbBU0hiqXorevFYwX5AG8pmu2mX7m7C7kYooX/BiwdFvPqHvPlvTNoIKvpg4PHeDDPzgpgzbRznwyqtrK6tb5Q3K1vbO7t71f2Djo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9Dr3u/dUaRbJOzOLqS/wWLKQEWxyaSCSyrBac+xLr+Gd1dGSOI2CeB5ybWeBGhRoDavvg1FEEkGlIRxr3Xed2PgpVoYRTueVQaJpjMkUj2k/oxILqv10cescnWTKCIWRykoatFC/T6RYaD0TQdYpsJno314u/uX1ExNe+CmTcWKoJMtFYcKRiVD+OBoxRYnhs4xgolh2KyITrDAxWTx5CF+fov9Jx7Ndx3Zv67XmVRFHGY7gGE7BhXNowg20oA0EJvAAT/BsCevRerFel60lq5g5hB+w3j4B/g2ONA==</latexit>



Experimental program in Heavy-Ion collisions important as 
motivator and testbed of qualitatively new theoretical 
endeavours:


• Development of relativistic fluid dynamics


• Strongly coupled plasmas


• Far-from-equilibrium plasmas


• Transport and fluid dynamics with quantum anomalies


• …

Medium without quasi-particles, application of string theory,…

Hydrodynamization, anisotropic plasmas, strong gauge fields,…

Ipp, Mueller PLB771 (2017)Chesler
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Theory efforts in QFT act as a link to the wide-most user 
community:


• e.g. Chiral magnetic effect in Weyl semimetals


• e.g. EoS of Neutron stars


• ….
Exploration of EoS driven by HIC, constrains neutron stars

Li et al. Nature Physics 12, (2016)

Fraga et al. Astrophys.J. 781 (2014)



Theory efforts in QFT act as a link to the wide-most user 
community:


• e.g. Chiral magnetic effect in Weyl semimetals


• e.g. EoS of Neutron stars


• ….
Exploration of EoS driven by HIC, constrains neutron stars

Annala et al. PRL 120 (2018)

Equation of state Neutron stars

Nuclear matter

Quark matter

Neutron stars

Li et al. Nature Physics 12, (2016)



Advances in QFT at large needed meet upcoming 
phenomenological challenges:

• How to understand hydrodynamization at intermediate coupling?


• What happens to systems that have time to hydrodynamize only 
incompletely?


• How the physics that lead to hydrodynamization in large systems 
(AA) presents itself in small 
small systems (pp, pA)?


• What is the baseline on top of which these 
signals are interpreted?

Hydrodynamization and thermalization:

Needed:

QFT based understanding of kinetic transport  
and fluid dynamics in setups that are capable of 

both hydrodynamics and free streaming 

Unified description of soft particle production  
in small and large systems 

KoMPoST 1805.01604 

CGC, initial state correlations

Escape mechanism



Advances in QFT at large needed meet upcoming 
phenomenological challenges:

• How does the crossover from vacuum splitting to medium induced 
splitting happen?


• How does the physics that leads to hydrodynamization also leads 
to jet quenching and jet thermalization


• How can large-angle (Moliere) scattering be  
used to study the microscopic structure of QGP?


Jet quenching and jet thermalization:

Needed:

Interplay between high-energy QFT, thermal field 
theory, and modelling 

  
Unified description of jet quenching  

and soft particle production 
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Advances in QFT at large needed meet upcoming 
phenomenological challenges:

• How to empirically determine the existence/non-
existence of the QCD critical point?


Search for critical point:

Needed:

Fundamental developments in QCD at high 
baryon densities 

  

Role of (critical) fluctuations in hydrodynamics 



• Heavy-ion program is conceptually broad and deep


• Acts as a testbed and a motivator for qualitatively new advances 
in QFT


• Theory links the Heavy-ion programme to other communities and 
established lasting results including—but not limited to—
phenomenology 


• The exceptional intellectual richness and diversity, and 
strengthening interconnection to neighbouring fields  
(lattice QCD, high energy physics, astrophysics, string theory, 
cosmology,… ) should be further encouraged and strengthened for 
the field to strive


