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WhoWe Are'and What We Are Afte'r

L A growmg group-of researchers

: : . Accelerating the Search for Dark
studymg dark matter from dlfferent 2 Matter with Machine Learning
-angles o . . S s o T

.;',-— astronomers astrophy5|c:|sts HEP
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. Several dozen part|C|pants from SORE, et

_over 40 institutions - Tadis 5 S i s

— Many ML experts all ML : o s
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= laid down plan of mvestig‘ation: : TR
how to best exploit the recent . -
advances in ML for DM searches ?
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About Dark Machines

Dark Machines is a research collective of physicists and data scientists. We are curious about the universe e g
and want to answer cutting edge questions about Dark Matter with the most advanced techniques thatdata fone o = e
science provides us with. RE - B e -

° Dark Machines
% space.ml "from model-driven astrophysics to data-
driven astrophysics"

. . . SpaceML: From model-driven astrophysics to ...

- Also follow us on twitter:
@da rk_maChines . A' ‘D-arkM;chines

The Inter-experimental LHC Machine Learning

(IML) Working Group is focused on the
development of modern state-of-the art machine


http://www.darkmachines.org/
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. .'The |n|t|at|ve aims. to cover z number of themes:
T lVILfor Astronomical Data _ _
o _Deep.learnlng & Image Analysis . - S e . .

=" MLfor Direct and Indirect Searches' _ e R : £y
2 LHC Searches for DM Particles .. : : SR i SRR e Bl
- 'Sem|- Superwsed Learning Appllcatlons <.

g Dark Matter Modeling » By

=N Actl've ‘Learnlng & E)gperime'ntal' Design'

: _We are wrltlng 3’ whlte paper to organlse olu‘r attack to the Iargest current e
Cha”enges In the Sea rCh for dark matter 2 - Aueleldtmn the search for Dark Matter with Bldthlue Learning

rto Ruiz de Austri®®

and to nurture Ideas on how they can o, T e ol s i
profit from_use of specialized ML tools ~
- .Open to contributions from you! .

chine learning, si E e i ion of itational

- Several projects/challenges. | : conTNTs

. Introduction and Goals

have been initiated (next slide) -

ng simulators (Gianfranco)

We will organize periodic workshops - o
to oversee progress and foster close- range _ o
discussions s | .

X. Discussion
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f not to lead to its complete
haul. In particular, advances in ML, and more s




_’Challenges / Projects

, = Part|c|e trackrng with IVIL
e ‘Inclusive analysis'of Fermi/LAT pomt sources - s
5% 2 s Exploit full information on:DM signals from multi- wavelength and muIt| -messenger observatlons .
e ;.Unsupervrsed learning for indirect detection - ° ' '
S 2 UnsuperVIsed Iearnlng for strong I.ensrng anaIy5|s
— - Use'cases for. GAN and measurement optrmrzatron
— Eproratron of hlgh D- parameter spaces : ‘ 2,
ke : Comparlson of models With. different parameter sets e
" Supervrsed and unsuperv1§ed Iearnmg for coUJden.searches of DM

v, = X ‘.'. .

Each of the above efforts WI|| produce a publlcatlon in the t|me scaIe of
- severat months/end of the year - o

2
o .

We aré gettmg organrzed in worklng groups W|th conveners and regular

: meetlngs 0 : -
— -A Slack group has been set up for part|C|pants for fast exchange of |deas
_~and material - - - : . . ST L,
. — Mailing list: ) g | T ' it
ésubscrlbe by V|S|t|ng web site .
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FIashes from Lelden Workshop

I\/Iany mterestlng |deas and proposals arose during the. workshop of
last'January ~new ways to attack DM searches W|th IVIL tools e

-) see mdlco page at.

Ravanbakhsh, et al,

GANs for galaxies



https://indico.cern.ch/event/664842/

- Conclusions .

B A pool of Ieadmg experts in DM searches and |n S
| -',_._.-_the reIated phyS|caI/astronom|caI research has.
~been organizing.an effort to. epr0|t the large .
. available datasets to the quest usmg I\/Iachme
| ;_,Learnmgtools IR -

. Jom us and contrlbute if the followmg apphes
L= you have/want to build expertise in I\/Iachlne Learmng.'-.'.:'
e you want to solve the DM puzzle 5 SRy :
— you have time to |nvest in a new coIIaboratlve effort ; ks |



