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Choice of Energy 
Ø Generating molecules with desired quantum property :Ø we propose equivariant energy-guided stochastic differential

equations (EEGSDE), a flexible framework for controllable 3D
molecule generation under the guidance of an energy function in
diffusion models.

Ø Generating molecules with target structure :

Ø Generating molecules with multiple target properties:

EEGSDE has significantly better MAE on both
properties than the conditional EDM

EEGSDE better capture the structure 
information in molecules than EDM

EEGSDE is able to generate more 
accurate molecules than EDM

Ø Guide generated molecules towards desired properties 𝑐
via a time-dependent energy function 𝐸(𝑧, 𝑐, 𝑡):

translational invariance

Rotation invariance:

The EEGSDE defines a distribution 𝑝 𝑧! 𝑐 conditioned on the 
property 𝑐, which is invariant to translational and rotational 
transformations
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