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PolySwyft: Sequential simulation-based nested sampling
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PolySwyft
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Merging NS and SBI into

a general Bayesian framework


Accurate posterior estimates 

without a likelihood !




Bayesian Hierarchical Inference for Dark Matter Detection from 
Overheated Exoplanets 

María Benito Castaño

EuCAIFCon 2024
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QCD axion 
10�6 � 10�4 eV

<latexit sha1_base64="iH0GGxAZZ46JhXy9YpLUU2Lm6RE=">AAACAHicbVC7TsMwFHV4lvIKMDCwWFRIDLRKUHmMlVgYi0QfUhMqx3Vaq7YT2Q5SFWXhV1gYQIiVz2Djb3DTDNBypKt7dM69su8JYkaVdpxva2l5ZXVtvbRR3tza3tm19/bbKkokJi0csUh2A6QIo4K0NNWMdGNJEA8Y6QTjm6nfeSRS0Ujc60lMfI6GgoYUI22kvn3oOg9p9TKr5r2eeWee5JC0+3bFqTk54CJxC1IBBZp9+8sbRDjhRGjMkFI914m1nyKpKWYkK3uJIjHCYzQkPUMF4kT5aX5ABk+MMoBhJE0JDXP190aKuFITHphJjvRIzXtT8T+vl+jw2k+piBNNBJ49FCYM6ghO04ADKgnWbGIIwpKav0I8QhJhbTIrmxDc+ZMXSfu85tZrF3f1SqNRxFECR+AYnAIXXIEGuAVN0AIYZOAZvII368l6sd6tj9noklXsHIA/sD5/ALnblJQ=</latexit>

mDM & 10�22 eV

<latexit sha1_base64="/7VckYfJrfZ9GjmzJE9E6JnZzI4=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1VwoSUpFV0WdeFGqGAf0MQwmU7boTNJmJkIJeQH3Pgrblwo4ta9O//GSZuFth4YOJxzLnfu8SNGpbKsb6OwsLi0vFJcLa2tb2xumds7LRnGApMmDlkoOj6ShNGANBVVjHQiQRD3GWn7o8vMbz8QIWkY3KlxRFyOBgHtU4yUljzzgHuJIzi8ukmhM1A6yKFt3Scn1WrqHGcOaZU8s2xVrAngPLFzUgY5Gp755fRCHHMSKMyQlF3bipSbIKEoZiQtObEkEcIjNCBdTQPEiXSTyTUpPNRKD/ZDoV+g4ET9PZEgLuWY+zrJkRrKWS8T//O6seqfuwkNoliRAE8X9WMGVQizamCPCoIVG2uCsKD6rxAPkUBY6QKzEuzZk+dJq1qxa5XT21q5fpHXUQR7YB8cARucgTq4Bg3QBBg8gmfwCt6MJ+PFeDc+ptGCkc/sgj8wPn8AhHSZ7Q==</latexit>

Macroscopic 
quantum effects

Primordial Black Holes
10�17 � 50M�

<latexit sha1_base64="kHQ/ApZ4veH8gxqH+wQXC24n5AY=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBhS2JtNRlwY0boYJ9QBPDZDJph04yYWYilFBw46+4caGIW3/CnX/jtM1CWw9cOJxzL/fe4yeMSmVZ30ZhZXVtfaO4Wdra3tndM/cPOpKnApM25oyLno8kYTQmbUUVI71EEBT5jHT90dXU7z4QISmP79Q4IW6EBjENKUZKS555ZFv3WcVuTCp1yzl3RARvvMzhAVcTzyxbVWsGuEzsnJRBjpZnfjkBx2lEYoUZkrJvW4lyMyQUxYxMSk4qSYLwCA1IX9MYRUS62eyHCTzVSgBDLnTFCs7U3xMZiqQcR77ujJAaykVvKv7n9VMVXroZjZNUkRjPF4Upg4rDaSAwoIJgxcaaICyovhXiIRIIKx1bSYdgL768TDoXVbtWrd/Wys1mHkcRHIMTcAZs0ABNcA1aoA0weATP4BW8GU/Gi/FufMxbC0Y+cwj+wPj8AXrrliw=</latexit>

WIMPs
10 GeV-10 TeV

Dark Matter particle landscape

sub-GeV DM
1 MeV-10 GeV

zeV eV keVmeVμeV 1071 eV

105 M�

<latexit sha1_base64="y0MFurHf0P5/ovJ2FR26zUeVyQo=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU9mVih4rXrwIFewHdJeSzaZtaLJZk2yhLP0dXjwo4tUf481/Y9ruQVsfDDzem2FmXphwpo3rfjuFtfWNza3idmlnd2//oHx41NIyVYQ2ieRSdUKsKWcxbRpmOO0kimIRctoOR7czvz2mSjMZP5pJQgOBBzHrM4KNlQJfCXTfy3wZSTPtlStu1Z0DrRIvJxXI0eiVv/xIklTQ2BCOte56bmKCDCvDCKfTkp9qmmAywgPatTTGguogmx89RWdWiVBfKluxQXP190SGhdYTEdpOgc1QL3sz8T+vm5r+dZCxOEkNjcliUT/lyEg0SwBFTFFi+MQSTBSztyIyxAoTY3Mq2RC85ZdXSeui6tWqlw+1Sv0mj6MIJ3AK5+DBFdThDhrQBAJP8Ayv8OaMnRfn3flYtBacfOYY/sD5/AG4pJIU</latexit>

TeVMeV GeV
10-21 eV

Must fit inside 
dwarf  galaxies
mDM . 1071 eV

<latexit sha1_base64="WJzez3gptbfqNgWPVrpGBKTxeM8=">AAACDXicbVA9SwNBEN3zM8avqKXNYhQsJNxJJJZBLWyECOYDcvHY28wlS3b3jt09IRz5Azb+FRsLRWzt7fw33iUpNPHBwOO9GWbm+RFn2tj2t7WwuLS8sppby69vbG5tF3Z2GzqMFYU6DXmoWj7RwJmEumGGQytSQITPoekPLjO/+QBKs1DemWEEHUF6kgWMEpNKXuFQeImrBL66GWGXg9aaCezY90nFGbknmQONvFco2iV7DDxPnCkpoilqXuHL7YY0FiAN5UTrtmNHppMQZRjlMMq7sYaI0AHpQTulkgjQnWT8zQgfpUoXB6FKSxo8Vn9PJERoPRR+2imI6etZLxP/89qxCc47CZNRbEDSyaIg5tiEOIsGd5kCavgwJYQqlt6KaZ8oQk0aYBaCM/vyPGmclpxy6ey2XKxeTOPIoX10gI6Rgyqoiq5RDdURRY/oGb2iN+vJerHerY9J64I1ndlDf2B9/gDqoJou</latexit>

See Sven 
Põder’s poster María Benito    EuCAIFCon ‘24

Find the needle
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Find the needle

Exoplanets & Brown 
Dwarfs are new, excited and 
powerful detectors of DM
Leane & Smirnov [2010.00015]

WIMPs
10 GeV-10 TeV

Dark Matter particle landscape

sub-GeV DM & 
below

Benito et al. (very soon to appear on arXiv)
Acevedo et al. [2303.01516]

Primordial Black Holes



DM

DM

SM

SM

Infrared

María Benito    EuCAIFCon ‘24

Intrinsic temperature 
(No DM)

Indirect Dark Matter search



Bayesian Hierarchical Model 
Details & results in poster, during coffee break, soon arXiv

María Benito    EuCAIFCon ‘24

 Konstantin Karchev & I 
would be happy to discuss 

further


