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23.4 Möbius and Lorentz transformations 517
23.5 The invisibility of the Lorentz contraction 518
23.6 Outline classification of Lorentz transformations 520
23.7 Warping with Mathematica 524
23.8 From null directions to points: twistors 529
23.9 Minimal surfaces and null curves I: holomorphic parametriza-

tions 531
23.10 Minimal surfaces and null curves II: minimal surfaces and

visualization in three dimensions 535
Exercises 538

24 Physics in three and four dimensions II 540
Introduction 540
24.1 Laplace’s equation in dimension three 540
24.2 Solutions with an axial symmetry 541
24.3 Translational quasi-symmetry 543
24.4 From three to four dimensions and back again 544
24.5 Translational symmetry: reduction to 2-D 548
24.6 Comments 550
Exercises 551

Bibliograpy 553

Index 558


