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These talks will give an introduction to Lorentzian submanifolds in var-
ious ambient spaces. The later talks will focus on Lorentzian isothermic
surfaces in the split quaternions and in the projective compactification of the
light cone.

1. Indefinite Submanifolds and their Shape Operators This will be an
introduction to submanifolds of indefinite space forms and their shape oper-
ators. I will state Petrov’s classification theorem for a symmetric operator
in a vector space with an indefinite metric. In the Lorentzian case there are
four different types, including shape operators with complex eigenvalues. 1
will give examples of hypersurfaces and submanifolds whose shape operators
take on these different algebraic types.

2. Lorentzian Isothermic surfaces and Bonnet pairs Lorentzian surfaces
in Lorentz three-space are studied using an indefinite version of the Quater-
nions, the splitquaternions. A classification theorem for Bonnet pairs in
Lorentz three-space is obtained. We note that two conformal immersions
X, X : (M, [h]) — R? form a Bonnet pair if dX -dX = dX - dX, the princi-
pal curvatures agree, the shape operators have the same algebraic type but
theyare not congruent. (If one avoids umbilic points then one only needs the
mean curvatures to agree.)

3. Blaschke’s problem for Lorentzian surfaces A classification of time-
like spherical congruences which induce plus or minus the same conformal
structure on a timelike surface are classified. In the positive definite setting
Hertrich-Jeromin calls this Blaschke’s problem. This classification uses the
Mobius geometry for timelike surfaces. This setting differs from the positive



definite case because the projectivized light cone in R} can be identified with

the sphere S®, while the same construction in R yields the compact space
2 1 . . .
525 which is not the Lorentzian sphere S3.




