Consider the Killing vector fields on M =S? with metric  ©
K, =0, » K,==singd, —cotdcospd, > K, =cospd, —cotdsingo,
Verify that they satisfy the Killing equations °

(Ly9),, =V, X, +V X, > where V, X, =0,X, —I7 X

uw’p
(LX g)yv = X papg,uv + gpva,uxp-l-gpyavx g

A vector field X 1s a Killing vector field 1f the Killing equation holds -
(LX g)yv = xpapgyv + gpvayxp+g 8 x r= O

puv

Means that the metric remains invariant under the flow of X °

X =Sin6cos ¢
y=sindsing - S?:ds’*=d&* +sin® Gdg
Z=coséd

gHH :1’ g(p(p :Sin2 9’ g@(p = g(p@ = O

Since X = > we compute * Ly gy = X (9gp) + gakaexk + gekaaxk

®»

Since g, =1 isindependent of ¢ ° we get L, g, =0

. . . 0
similarly > for g, =sin’@ > since X :a—does not affect @ > we get
®

o ,.

Thus - all components of the Lie derivative vanish > confirming that X is a Killing vector
field °



Transforming back to Cartesian coordinates
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ZI——X— > —ZE+ ygare Killing vector fields °
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K, =-singd, —cotdcospo, > K, =cospd, —cotdsingo,
By chain ruler :

0,=C08 oS g0, +Cosfsin o, —sin &0,

0,=-singsingo, +sindcosgpo, LAALRE

K,=-20,+Y0,



