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In flat space, a scale transformation is defined as

z, = Azy (1.1)

Scale transformations belong to the conformal group, SO(2,n), which includes besides the
special conformal transformations

. h — atx?
T = _
K1 —2a.x+ a2x?

(1.2)

as well as the whole Poincaré group. The special conformal transformations C' are a com-
bination of a translation

T,: 2" — 2" +a* (1.3)
and an inversion
l'"
I . 1‘“ — ——2 (1.4)
T

namely
C=TaoloT, (15)




Altogether, there are 15 parameters in the conformal group. The infinitesimal generators
can be chosen [37] as

M,, =M, Mg=D
1 1
Ms, = 3 (Pu—Kyu) Jou= §(Pp + Ky) (1.6)

where D is the generator of dilatations, K, generate the special conformal transformations
and P, are the ordinary translations. Map A = 1...6 are the generators of SO(2,4).
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/ d(vol) Wy [QQQ,W] — / d(vol) Q"4 W, (9]

/ d(vol) Ey [Q*gu] = / d(vol) Q"% Ey [guw]

X (n — 4) — finite remainder
n —4
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The result may seem surprising at first sight, but it is a trivial
consequence of
| .- The counterterm must be conformal invariant.
2.-The only pointwise conformal invariant in four

dimensions is \/@W4

The only logical way out would be that either
3.- There is no counterterm, that is the theory is finite
Or else
4.-Give up diffeomorphism invariance.
Then there are pointwise conformal invariants in
arbitrary dimension, such as
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E4s = Ryypo R — 4R, R* + R® = 0.

X (Schwarzschild) = 2
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