
Diagram algebras - part 8

Or: SL2 as tensor networks



Tensor networks before tensor networks

▶ Storytime Rumer–Teller–Weyl drew pairings for SL2-invariant tensors

▶ Problem Tensor formulas have too many indices, and most of them cancel by symmetry

▶ Idea Replace the index jungle by little wires connecting tensor slots



The smallest symmetry with big diagrams

▶ SL2 acts on a two-dimensional vector space V

▶ Tensors In V⊗n, each open leg is one copy of V

▶ Invariants The good tensors are exactly the ones untouched by the symmetry



A wire is an index sum

▶ Leg An open strand is an input or output tensor slot

▶ Join Connecting two strands means: sum over the matching index

▶ Loop For ordinary SL2, a closed circle gives the scalar (minus) 2



Why TL appears again

▶ Pairings Non-crossing pairings give the clean SL2 diagram basis

▶ Stack Composing tensor networks is just stacking the pictures

▶ Crossings Crossed pairings are redundant; they rewrite into planar ones



What to remember from SL2

▶ Example Four tensor slots become a small handful of pairings

▶ Network Each wiring is one contraction pattern, not decorative notation

▶ Moral TL is the baby tensor network calculus for SL2 symmetry



Thank you for your attention!

I hope that was of some help.


