






Extended Data Fig. 8 | The knowledge extent of AI and non-AI papers.  
Here we visualize the embeddings of a small random sample of 2,000 papers, 
half of which are AI papers and half are non-AI papers. To eliminate randomness 
introduced by the t-SNE algorithm, here we simply pick out the first two 
dimensions of the high-dimensional embeddings to flatten them into a  

2-D plot, and we provide 5 different random batches for each field to ensure 
robustness. As shown by the solid arrows and circular boundaries, the 
knowledge extent of AI papers is smaller than that of a comparable sample of 
non-AI papers, which is consistent across the fields studied in our analysis.
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Extended Data Fig. 9 | The knowledge extent of AI and non-AI papers in each 
subfield. Compared with conventional research, AI research is associated with a 
shrinkage in the collective knowledge extent of science, where the contraction 
of knowledge extent can be observed in more than 70% of over two hundred 
sub-fields (n = 1,000 samples in each subfield). For all subfields, 99% CIs are 
shown as error bars centred at the mean.
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Extended Data Fig. 10 | The Matthew effect in citations to AI and non-AI 
papers. In AI research, a small number of superstar papers dominate the field, 
with approximately 20% of top papers receiving 80% of citations and 50% 
receiving 95%. This unequal distribution leads to a higher Gini coefficient in 

citation patterns surrounding AI research (P < 0.001, n = 100 sampled paper 
groups for each discipline). Such disparity in the recognition of AI papers is 
consistent across all fields examined. For all panels, 99% CIs are shown as error 
bars or error bands centred at the mean. All statistical tests use a two-sided t-test.










