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STRONG GRAVITATIONAL LENSING

Formation of multiple images of a single distant object due to the
deflection of its light by the gravity of intervening structures.










Cold Dark Matter Warm Dark Matter







CHALLENGE GOAL

DARK MATTER SUBSTRUCTURE

USING STRONG LENSING TO MAP THE DARK MATTER DISTRIBUTION ON SMALL SCALES,
BY MEASURING THE ABUNDANCE OF DARK MATTER SUBHALQOS



STAGES

0O - MACRO MODELING
FINDING THE OVERALL MATTER DISTRIBUTION IN THE LENSING GALAXIES
(WHEN NO SUBHALOS ARE PRESENT).

1- ONE SUBHALO OF FIXED MASS
FIND THE LOCATION OF A SUBHALO OF FIXED MASS IN STRONG LENSES.

2- MEASURE THE ABUNDANCE OF SUBHALOS
A NUMBER OF SUBHALOS OF A GIVEN FIXED MASS ARE PRESENT IN THE

LENS. THE TASK IS TO MEASURE THE NUMBER DENSITY OF SUBHALOS
(HOW MANY SUBHALOS PER UNIT AREA OF THE SKY).

3- MEASURE THE MASS FUNCTION
EXPAND STAGE 2 TO INCLUDE SUBHALOS OF DIFFERENT MASSES.



DATA

DATA FOR THE CHALLENGE WILL BE SIMULATED BY THE EVIL TEAM, AND
WILL BE MADE AVAILABLE TO DOWNLOAD AT EVERY STAGE TO THE
PARTICIPANTS. THE CODE FOR PRODUCING THE TRAINING DATA WILL
ALSO BE PROVIDED (TEAMS ARE WELCOME TO PRODUCE MORE TRAINING

DATA IF NEEDED).

SO FAR THE EVIL TEAM CONSISTS OF ME AND WARREN MORNINGSTAR



START DATE

WE ARE LOOKING TO HAVE A START DATE OF THE CHALLENGE TOWARDS
THE END OF JULY, WITH STAGE O LASTING ABOUT 2 MONTHS.



HOW TO PARTICIPATE?

CONTACT LAURENCE PERREAULT LEVASSEUR THROUGH SLACK OR BY
EMAIL: LPLEVASS@STANFORD.EDU WITH THE MEMBERS OF YOUR TEAM,
BEFORE JULY 27TH

THE PRIMARY MODE OF COMMUNICATION WILL BE THROUGH THE SLACK
CHANNEL.



Thank you



