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1. World-sheet supersymmetry (intermediate)

An action with global worldsheet supersymmetry is given by
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The Grassmann-valued fields ¥* are two-dimensional Majorana spinors. The p® are 2 x 2
~y-matrices satisfying
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and the Dirac conjugate is 1) = i) p® with representation
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a) Show that this action is invariant under A/ = 1 supersymmetry
X! =et, oYt = p*0, X e.

Why are the components of 1) and € Weyl “spinors™

b) Evaluate the commutators [0y, d5] X# and [01, d9]1)* to show that the commutator of
two supersymmetry transformations amount to a translation along the world-sheet.

c¢) Derive the Noether current (supercurrent) of supersymmetry transformations. Medi-
tate on the relation between the supercurrent and the energy-momentum tensor.

2. Grande Finale: The super-Particle (intermediate)

A massless supersymmetric particle in D-dimensional Minkowski spacetime is described

by the action
XtX, iX* :
Sy = /dT ( pyl Lo W”d’u)
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where e is the einbein and y its fermionic partner. * are 2D Majorana fermions.

a) Derive the equations of motion for X#(7), ¢*(7) as well as e and x. Find the correct
supersymmetry transformations for e and x by requiring that the action is invariant
under (local!) supersymmetry transformations with

SX* =iep*  and oYMt = QL(X“ — ixYH)e.
e

b) Argue that you can set e = 1 and xy = 0. Write down the gauged action. Important:
What are the constraint equations that follow from this procedure? Interpret them!

c) Consider the (global) supersymmetry transformations (derive them from the ones
given in [a)) and check that the commutator of two supersymmetry transformations
will result in a 7 translation by an amount d7.



