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Anything you can solve is interesting.
— Tobias Osborne

Source: https://www.youtube.com/watch?v=NGYX6gtObec
Title: Introduction to conformal field theory, Lecture 1
Part 3
Presenter: Tobias Osborne
(Read-along notes and a problem to solve.)

1 Problem
Given the relations (in a conformal field theory)
2
8u€u + aueu = E(a ’ E)U;W , (1)
and
(N + (d—2)0,0,)(0-€) =0, (2)
where
U=0r0,, (3)
show that, if we assume that e¢* has a solution in the form
& = wh, ot (4)

then w, is an antisymmetric tensor for condition d > 2.

2 Set up for conformal field theory in d dimen-
sions

First, we define a manifold to work on. Let our manifold M be R®? where p
is the number of basis vectors that square positive, and ¢ is the number of basis
vectors that square negative. [p + g = d]

Now for the metric:

Nuv = Guv - (5)



Note

Note: See Problem 786 for additional set-up information.

3 Solution

Note: We assume the commutivity of partial derivatives!

Let’s put our ansatz solution (4) into (1) to get

2
AWy %) + 8, (wy, 27) = &(aﬁwﬁg )N -

From this we get
2
Wy 55 + Wy D gw/j&f;mw .

which simplifies further to

Wy + Wy = gwﬁ,@nw-

Let 5
C’Ewﬁ,

then (9) becomes
2
Wpy + Wy = g Cnuu .
If C' # 0 then
Wyy + Wy X My
else
Wyy +wyy, =0,
in which case
Wpy = —Wyp

and w,,, is an antisymmetric tensor.



