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Abstract 

Modern theoretical physics is based on symmetry principles from which the rest follows.

Emmy Noether was the mathematician who changed physics, when she showed the connection between symmetries and conservation laws in her seminal paper (1)
 But her main interest was algebra, and she did not do other work in physics.

I this lecture I’ll give a survey of the historical background of this discovery, relying on the detailed analysis of Byers (2).

A short summary of Noethers way to Göttingen is outlined, and the connection of Göttingen mathematics and General relativity, namely the work of Hilbert and Klein. A brief discussion of the Göttingen debate, In June and July of 1915 Einstein presented his General Theory, with the unresolved problems in some lectures at Göttingen University. In the same year in November Hilbert and Einstein published the generally-covariant field equations of gravitation. Hilbert was concerned by the apparent failure of ‘proper’ energy conservation laws in the general theory. (3) Emmy Noether begun this work in response to Hilbert’s questions regarding energy-momentum conservation in the general theory. She found theorems which solved the problem. She proved that a physical system described by a Lagrangian invariant with respect to the symmetry transformations of a Lie group has, a conservation law for each such symmetry transformation.
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