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Arguably, the geometrical and physical significance of null directions in 1+3d general 
relativity should be appreciated before one starts to think of a theory of quantum gravity. In 
particular, the fact that the celestial sphere is a Riemann sphere motivates us to dream of a 
reformulation of 1+3d physics in the “space of light rays” which actively pursues the aesthetics 
of complex geometry. Twistor theory was born from such a pool of ideas. I systematically 
derive a dictionary between spacetime and the twistor space by defining the twistor space as 
the phase space of (a bosonic model of) a massless spinning particle and performing a “phase 
space matching” via symmetries. Then I discuss helicity amplitudes and their “half Fourier 
transform” from the first-quantized point of view. Since the conformal group acts linearly on 
the twistor space, the symmetries of amplitudes become evident when transformed into the 
twistor space. Twistor string theory and twistor diagrams are briefly discussed. Overall, the 
theory promotes “radical” rethinking of physics such as regarding spacetime points as 
secondary constructs or viewing spin angular momentum as an imaginary displacement. 
However, at the same time, it is a considerably “conservative” approach, appreciating the key 
features of both quantum and gravitational physics and specializing in four dimensions.  
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