Exercises on the course 'Supersymmetric field theories’
Antoine Van Proeyen, Hamburg Sep. 12-14, 2012

The course is based on chapters of the book ’Supergravity’, D. Freedman, and A. Van
Proeyen, Cambridge Univ. Press, 2012

A link for a discount prize of 20% is
http://www.cambridge.org/knowledge/discountpromotion?code=L2SUPE

1 Scalar field theory and its symmetries
Ex. 1.5 Show that the action

S = /dDm L(z)=—3 /de (0" 0,0'0,¢" + m*¢'¢'] . (1)
is invariant under the transformation

¢ () 2 ¢ (x) = ¢i(Ax). 2)

Remember: (Ax)* = A*,z¥ and
AupanAya = Npo- (3)

Only fields transform, not spacetime coordinates
Ex. 1.6 Compute the commutators [Li,,, L] and show that they agree with that of

(M) Mpol] = MopMfua) = NupMppo] = MooMiug] + NuaMvy) (4)
for matrix generators. Show that to first order in \*7
¢'(a") = A Lipgi¢' (a") = &' (2 + Mz, ). (5)

Remember:

Lipo) = 2,05 — 250, (6)

2 The Dirac field

Ex. 2.9 Show, using only
A=A F A =201, (7)

that [Zuy, 7/)] = QV[HUV]P — /-yllnl/p _ ,yljnp,p.
Prove the consistency of

OV = —INSL U, 5T = LTS,
Prove then the invariance of the action

S[W, U] = —/dDm\Il[”y“(?M —m]U(x)


 http://www.cambridge.org/knowledge/discountpromotion?code=L2SUPE 

3 Clifford algebras and spinors

Ex 3.40 Rewrite
Sy =-1 /de V[0, — m]¥(z)

as
Sy = -1 / d*z [U~*9, — m] (P + Pg)¥
_ / dle [In0,PL¥ — LB PLY — LB PRY] .
and prove that the Euler-Lagrange equations are
APV = mPRrY PRV = mP,V .

Derive OFPr p¥ = mZPLﬁ\I/ from the equations above.



Answers to questions asked

Give an explicit construction of y-matrices
To construct a C' that satisfies

(CTNT = —t,cT™ | ¢, ==+1, (9)
where I'™) is a matrix in the set

(DA = 1 q0, s, s . =i} (10)

of rank r, the following two properties are relevant

T = —,C, (CA"M)T =t Cy*. (11)

or the last one is also
Y = tot, CAHC™!

Indeed for all indices different

<07u1#2mm>T _ (C,yﬂl 0_107“20_1 o CV”’“C’_IC')T
= —t()(t()tl)rc’}/'urm'ul (12)

See that this gives a number for » mod 4.
See that there are two solutions C'; and C_ for even dimension,

To go to another representation

YE=8yrsTh O =51TC s
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