Absolute Approximate Rough
Model
Acc Pre Rec F1 Acc Pre Rec F1 Acc Pre Rec F1
With Standard Answers
DeepSeek-V3-0324 88.5 81.0 99.5 89.3 945 90.1 995 946 978 96.0 99.5 97.7
DeepSeek-R1-0528 92.0 86.4 99.0 92.3 96.0 932 99.0 96.0 98.5 979 99.0 98.5
Qwen-Max-Preview 91.3 85.0 99.5 91.6 950 91.0 995 950 985 975 995 985
gpt-0ss-120b(high) 91.5 85.3 995 919 945 90.1 995 946 983 970 99.5 98.2
Qwen2.5-Math-PRM-72B  89.0 82.0 99.0 89.7 945 90.5 99.0 946 97.8 965 99.0 97.7
DeepSeek-R1-Distill-32B  87.8 81.6 96.4 884 925 89.0 964 925 96.0 954 96.4 959
OPV 91.0 84.6 99.5 91.4 945 90.1 995 946 985 975 995 985
Without Standard Answers

DeepSeek-V3-0324 843 76.2 979 857 885 81.8 979 89.2 91.3 859 979 91.5
DeepSeek-R1-0528 91.5 86.6 974 91.7 950 926 974 949 973 969 974 97.2
Qwen-Max-Preview 91.8 86.4 984 92.0 94.8 91.3 984 948 97.0 955 984 96.9
gpt-oss-120b(high) 923 875 979 924 958 93.6 979 957 98.0 979 979 979
Qwen2.5-Math-PRM-72B 87.3 79.8 98.5 88.2 92.0 86.8 985 922 945 909 985 945
DeepSeek-R1-Distill-32B  89.3 82.3 99.0 899 92.0 86.4 99.0 923 943 90.1 99.0 943
OPrPV 89.8 839 974 90.2 94.0 90.8 974 940 973 969 974 97.2
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Allotrope Hybridization Symmetry Topology Electronic character
Diamond sp3 Cubic Tetrahedral network Insulator
Graphite sp? Hexagonal Layered honeycomb Semimetal
T-carbon sp3 Cubic Low-density porous Semiconductor

3D graphyne-based phases sp/sp? Various Linear-ring networks Metallic/Semiconducting
3D-DPhyne (this work) sp/sp? Tetragonal 4-6-12 multiring network Metallic
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