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Looking through
Gravitational Lenses
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Our Sun
93 million miles away from Earth,
or about “8 light-minutes”

Image credit:
National Solar Observatory



Our Sun
93 million miles away from Earth,
or about “8 light minutes”

Size of Earth(ish)
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. Other stars :
Separated by light y years from one. another v e
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Nearby galaxies s.“i
Millions to tens of millions of light years away Sb Sc

Irregular

Image credit: Edwin Hubble
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Overview of cosmic distance scales
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EvoLuTioN OF GALAXIES

Dark ages

First stars

- First galaxies

Galaxy development

Galaxy clusters
Image credit: NASA, ESA, and A. Field (STScl)
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Image credit: Z. Frei, J. E. Gunn, Princeton Univ. Press
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Image credit: Z. Frei, J. E. Gunn, Princeton Univ. Press




Hubble image of a gravitational lens

A. Bolton (UH IfA) for SLACS and NASA/ESA

Model for distant
galaxy

Model for nearer
galaxy

Model for distant
galaxy lensed by
nearer galaxy



Apparent image #1

Distant galaxy Light ray #1

Nearer galaxy .
server

Apparent image #2 Also see animation at:
https://www.spacetelescope.org/videos/heic1106a/



https://www.spacetelescope.org/videos/heic1106a/

Curvature of space-time

Image credit: ESA / C. Carreau
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SLACS: The Sloan Lens ACS Survey

A. Bolton (U. Howai'i IfA), L. Koopmans (Kapteyn), T. Treu (UCSB), R. Gavozzi (IAP Paris), L. Moustokas (JPL/Coaltech), S. Burles (MIT)

Imoge credit: A. Bolton, for the SLACS team and NASA/ESA

www.SLACS.org
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