String Theory Assignment Sheet 6 Due: May 28, 2020

Exercise 1 — WS supersymmetry
Show that under an N = 1 supersymmetry transformation the WS current
1
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transforms into the WS energy-momentum stress tensor Ty, = T2 + T;’Z;),

G, = 0° path* 9 X,

i.e. 6.G, = —iTyple.

Hint: Use the Fierz rearrangement formula for spinors in two dimensions (with p = pgp;)

(M) Xa = =3 [(M)¥a + (A0) (PY)a + (A0*X) (Pat))a]

and the equation of motion for y*.

Exercise 2 — GSO projection: the fermion number (—1)%

Consider the fermion number operator
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Show that
{b, (1)} =0

for all the modes in the NS sector, and for all the modes in the R sector.

Exercise 3 - RNS open string

Consider the RNS open string with o € [0, 7]. For the open string, the variation

(0 =y 61|75 =0

has to be cancelled at each of the boundaries separately. NN boundary conditions are defined by

Ph(0) = ¢2(0) , ¢h(m) =ny¢i(m) , n=%1 , p=0,...,D—-1.

The choice n = 1 is called Ramond sector, while the choice n = —1 is called Neveu-Schwarz sector.
Obtain the mode expansion for ) for both these sectors. You may want to define a suitable extension
of Y% to the interval o € [0, 27].



