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Gabriel Dorfsman-Hopkins
Exploring Algebraic Starscapes
Via Zoom at 7:30 pm
Tuesday, April 5, 2022
https://scu.zoom.us/j/99102631675?pwd=ekp2OWlzM3ByMGdtenkyQmJzdlRWZz09

Please join meeting between 7:15 and 7:30 pm

Meeting ID: 991 0263 1675
Password: 638626

One tap mobile
+16699006833,,99102631675#

Join by phone: +1 (669) 900-6833
Meeting ID:
991 0263 1675

Please share this poster, but we ask that you not share the Zoom link via social media.
If we try to solve the equation x2 +1=0, we discover that x is a square root of -1, and therefore cannot lie on the real number
line. So, being mathematicians, we give it a new name, i for imaginary. We place it above the number line and literally
expand our number system into an entirely new direction! The new number system lets us play the same game with other
polynomials: If we set a polynomial (say x4 + 2x2 + 2) equal to zero, the solutions can be expressed in terms of i, so we can
plot them on the complex number plane. Doing this for more and more polynomials fills up the plane with mysterious
patterns in dazzling style, creating an algebraic starscape.
Algebraic starscapes have a rich and collaborative history, bringing together pure and computational mathematics with
digital art. As we explore the mysterious patterns lying in the images, we find deep relationships between geometry and
arithmetic. This talk will cover some history of the visual geometry of algebraic starscapes, and then explore the effect of
creating starscapes that emphasize points with fewer than the expected number of symmetries, exhibiting previously hidden
geometries. Finally, we will explain how the resulting imagery informs and inspires research questions in algebraic number
theory. This work is joint with Shuchang Xu.

Gabriel Dorfsman-Hopkins (he/they) is an RTG Postdoctoral Scholar at the University of California, Berkeley. They

specialize in arithmetic and p-adic analytic geometry, with a particular interest in the use of perfectoid spaces to connect
geometry across characteristics. They also have research interests along the intersection of art and math, working with 3D
printing, fiber arts, electronics, and other media, with an eye toward interactive models and installations. Before arriving in
Berkeley, Gabriel completed their PhD at the University of Washington, and then was a postdoc in residence at ICERM for
the semester program titled “Illustrating Mathematics.”
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