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Note on the Ricci tensor of SV-1

Daniel Friedan
May 3, 2008

Here is a derivation of the Ricci tensor of the unit sphere SV—1 in R¥V:

Rry=(N—2)grs. (1)
The unit sphere in RV:
SNfl:{nIERN, nZ:l} (2)
The projection on the tangent hyperplane:
1
P =4}~ on'n, ®)
The round metric: )
grg = Pry =141 — —3Ing (4)

The covariant derivative, for Pv = v, Pu = u:
Vou = Poyu = P(v*dxu) (5)

(Tt is easily verified that Vg = 0, and V is torsion-free, so V is the unique torsion-free covariant derivative
that preserves the metric.)

The curvature tensor, for Pv = v, Pw = w, Pu = wu:

Vo, Volu = PO, (POyu) — POy (Pdyu) (6)
= ( P)0y(Pu ) P9y P)0y(Pu) + P[0y, Ou]u (7)
P[0y P, 0y P)Pu + POy, w—a,vU (8)

o)
LRJKL = P[@UP, 8wP]§ (9)
RL., = PlOgP, 0LP], (10)

Calculate:

OxP =P(0xP)1—-P)+ (1 —-P)(0xP)P (11)
8KP§ = 2’)’LK’I’LI’I’LJ — 5§(TLJ — ’I’Ll(st (12)
(PO P), = —Piny (13)
(0,PP), = —n'P; (14)
(POxPOLPP); = PgPyr (15)

SO
Rixr = PgPjL— P[Pk (16)
Ry, = RY¢;,=(N—-1)P;, —Pyp (17)

o)
Rry= (N —2)grs (18)



