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1. The comparison of CGCNN and other GNN models

As shown in the TABLE S 1, the d Crystal Graph Convolutional Neural Network

(CGCNN) model has the lowest MAE in two out-of-distribution (OOD) cases.

Additionally, it also has the second or third lowest MAE in the other three OOD cases.

This indicates that CGCNN still demonstrates good generalization ability beyond the

training set. We thank the reviewer for the valuable comments, and we will attempt

more advanced models to further improve the predictive capability of the model.

TABLE S 1 50-fold cross-validation MAEs (log10(GPa)) of different graph neural

network (GNN) models on the elasticity dataset for five different types of out-of

distribution (OOD)[1].

2. The relationship between κL and phonon group velocity.

According to the phonon gas picture, �� = 1
3

���2�. Therefore, usually, one believes

�� ∝ �2. However, phonon relaxation time � in fact has a function of Debye

temperature, according to the famous Klemens theory[2-3]
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In above formula, �� is the Debye temperature, which can be expressed as[4],
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Therefore, the phonon relaxation time has also a complicated relationship with group

velocity.

But we fully agree with the reviewer’s comments. It is worth noting that, according to

main manuscript Eqs. (3, 4, 5, 6), both shear modulus G and the Grüneisen parameter

γ in equation 2 are also related to phonon group velocity v, so there is a complex

coupling relationship between thermal conductivity κL and phonon group velocity. In

general, κL also has a corresponding direct proportional relationship with group

velocity as referee mentioned.
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