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Stripping of galaxies as they fall into clusters

Sirks et al. (2022)
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The largest particle collider in the universe

Clowe et al. (2006)
Robertson et al. (2018)




Dark and visible matter in tle “Byilet” pluster l

D. Clowe et al. (AetrOphys J. 2006)
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If dark matter doesn’t interact with anything (CDM)
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Robertson et al. (2018)



'Thé LHC ddés it stop after J,ust @ne colhsnbn T




If dark matter were like hydrogen (stron
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Robertson et al. (2018)



If there were no dark matter
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Bookending dark matter’s behaviour

Harvey et al. 2014, MNRAS 441, 404
Kahlhoefer et al. 2014, MNRAS 437, 2865

Stars
Visible/UV emission

Dark matter
“visible” via gravitational lensing
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Bookending dark matter’s behaviour — null tests

Harvey et al. 2014, MNRAS 441, 404
Kahlhoefer et al. 2014, MNRAS 437, 2865

Hydrogen/helium gas
X-ray emission

Stars
Visible/UV emission

Dark matter
“visible” via gravitational lensing
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Statistics of many collisions

Sirks et al. (2024)

Subject to selection effects
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Inconclusive constraints with HST archive

Harvey et al. (2015)

13

Gas lags behind stars

directic_)n
15

=> dark matter exists, at 7.60 significance
= 0/m,< 0.47 cm?/g, 95% CL (Harvey+ 2015)
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Predicted constraints from future observations

Sirks et al. (2024)
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SuperBIT

0.5m alt/az telescope
Diffraction-limited 0.3” FWHM (b/L
25’ x 17’ field of view
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g Swings on rope up to 2 degrees!
§ Outer gimbals (gyros+guide star):
<1” rms stability

Tip-tilt mirror (guide star):
0.03-0.1” rms stability
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SuperBIT

Superpressure Balloon-borne Imaging Telescope

Video courtesy Bill Rodman



Stratospheric polar vortex winds, May 2023
https://earth.nullschool.net

SuperBIT

Superpressure Balloon-borne Imaging Telescope



https://earth.nullschool.net/
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https://earth.nullschool.net/

Sep 201‘5.2'\201 9
r}r test flight & 36hr test fl|ght»

June 2016 & 2018~ +
12hr test flight d

.
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2023: 40 days and 46 nights at the edge of space

B @ 0 il cahmtedl

Thank your TO on your next observing run!

SuperBIT

Superpressure Balloon-borne Imaging Telescope



F

Effectively in space for near UV & optical observations
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SuperBIT

Superpressure Balloon-borne Imaging Telescope



Super B I T NEas . c;arly_lool%at d-ata:AbfeII 382'7..

Superpressure Balloon-borne, Imagmg Telescope
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SuperBIT | early look at data: Abell 1689

Superpressure Balloon-borne Imaging Telescope i A ’ . .
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.SuperBIT' _‘ .' 4 ‘éarlyllookétcjata:ébell'1689
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SuperBIT W .

Superpressure Balloon-borne Imaging Telescope
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Aurora Australis, from camera on top of balloon
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SuperBIT

Superpressure Balloon-borne Imaging Telesco,

Telescope also
comes down by parachute
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SuperBIT

Superpressure Balloon-borne Imaging Telescope
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