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The Crystal Isometry Principle has made transparent the black boxes of structural databases
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After being developed over hundreds of years, in 2024 crystallography is witnessing a growing crisis of paper mills and artificial
tools that generate hundreds of papers [1]. The rebuttals [2,3] of the two Nature papers [4,5] illustrate the following common mistakes
and problems in using black boxes. The first paper [4] reported the GNoME database of 384+ thousand ‘stable’ predicted structures
whose review [2] found ‘scant evidence for compounds that fulfill the trifecta of novelty, credibility, and utility’. The autonomous
A- lab [5] claimed to have synthesized 43 new materials from the GNoME, whose review [3] concluded that ‘none of the materials
produced by A-lab were new: the large majority were misclassified, and a smaller number were correctly identified but already
known’. The latest review [6] reported thousands of (near-)duplicates and even 1000+ pairs of identical CIFs found as different
entries in the GNoME.

The question “What material can be called new?” was recently resolved by generically invariants, which detected thousands of
duplicates [7,8] in major experimental databases including the CSD, where HIFCAB and JEPLIA differ only by Cd swapped with
Mn. The Crystal Isometry Principle says that all real periodic crystals live at unique locations in a continuous space whose simplest
projection is below.
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Figure 1. A continuous map of all 800K+ periodic crystals from the CSD: the density vs average distance to the first atomic neighbor.
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