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From the Kruskal-Szekeres diagram and the 4S-d.egree' nature of its raf.ilal llil;:
ravs. one sees that any particle that ever finds itself in region IV of spaccu:‘nlel nilmo
have been “created” in the earlier singularity; apd any.pamcle that f:vler t;as: i
region 11 is doomed to be crushed in the l:'ner singularity. Onl'_v pa;nc es imiona};
forever in one of the asymptotically flat universes I or 111, outside the grav

radius (r > 2M), are forever safe from the singularities.

. -, . “ —uni-
—~ Some investigators. disturbed by the singularities at r = 0 or by the “double-u

verse” nature of the Schwarzschild geometry, have Propose'd. mgdlﬁ:atxlci);:do\t; i1:;
topology. One proposal is that the earlier 'and later .smgula'rmes ei en" o
each o:her. so that a particle which falls into t.he snggulanty of region .lam "
of being destroyed, will suddenly reemerge. being ej.ecu':d. fro'm.the singu ):_ A
region [V. One cannot overstate the objections to. this -v1ewpomt.‘the .regllc;r.\ r ;nn
is physical singularity of infinite tidal grz.lvitauo_n forces and mﬁmted bner:\hose
curvature. Any particle that falls into that singularity must be destroyed by

,,_’——M

Creation and destruction in
the singularities

Nonviable proposals for
modifying the topology of
Schwarzschild spacetime

840 : 31. SCHWARZSCHILD GEOMETRY

forces. Any attempt to extrapolate its fate through the singularity using Einstein's
field equations must fail; the equations lose their predictive power in the face of
infinite curvature. Consequently, to postulate that the particle reemerges from the
earlier singularity is to make up an ad hoc mathematical rule, one unrelated to
physics. It is conceivable, but few believe it true, that any object of finite mass will
modify the geometry of the singularity as it approaches r = 0 to such an extent
that it can pass through and reemerge. However. whether such a speculation is correct
must be answered not by ad hoc rules, but by concrete, difficult computations within
the framework of general relativity theory (see Chapter 34).

A second proposal for modifying the topology of the Schwarzschild geometry is
this: one should avoid the existence of two different asymptotically flat universes
by identifving each point (¢, u. 8. ¢) with its opposite point (—v, —u. 6, ) in the
Kruskal-Szekeres coordinate svstem. Two objections to this proposal are: (1) it pro-
duces a sort of “conical” singularitv (absence of local Lorentz frames) at (v. u) =
(0.0). i.e.. at the neck of the bridge at its moment of maximum expansion: and
(2) it leads to causality violations in which a man can meet himself going backward
in time.

Qne good way for the reader 10 become conversant with the basic features of
the Schwarzschild geometry is 10 reread §§31.1-31.4 carefully. reinterpreting every-
thing said there in terms of the Kruskal-Szekeres diagram.




