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Abstract:
A fundamental (and amazing) fact in algebra is that division algebras, that is,
number systems that allow division, occur only in 1, 2, 4, and 8 dimensions.
Allowing for a norm that is compatible with the product operation, the result
is even more specific – the only normed division algebras are the real numbers
(R) in 1 dimension, complex numbers (C) in 2 dimensions, quaternions (H) in
4 dimensions, and octonions (O) in 8 dimensions. With an increasing number
of dimensions, the division algebras lose some properties. Going from R to C,
order is lost, going from C to H, commutativity is lost, while going from H to O,
associativity is lost.

The division algebras in 2,4, and 8 dimensions also induce very particular
algebraic and geometric properties in spaces that are one dimension lower. For
example, the only spheres that are also groups are the 1-dimensional sphere S1

(i.e. a circle, which corresponds to unit complex numbers) and the 3-dimensional
sphere S3 (which corresponds to the unit quaternions). The 7-dimensional sphere
S7 that corresponds to unit octonions, inherits a non-associative structure sim-
ilar to a group, known as a Moufang loop. Similarly, quaternion and octonion
multiplication induces a vector cross product on R3 and R7, respectively.

In this talk, we will give an introduction to octonions and various algebraic
and geometric properties in R7, including properties of various rotation groups:
SO (7), G2, Spin (7). We will then discuss what happens when this structure is
carried over from R7 to curved spaces, i.e. manifolds.

Date: Thursday, November 15, 2018
Time: 1:50 - 3:00 pm
Place: Edinburg: MAGC 3.502
Join from PC, Mac, Linux, iOS or Android:
https://utrgv.zoom.us/j/329566200

Pizza-n-pop will be served.
For further information or for special accommodations, please contact
Dr. Brandt Kronholm via email at [brandt.kronholm@utrgv.edu] or
Dr. Timothy Huber via email at [timothy.huber@utrgv.edu].
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