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本文介绍了我们在无机固体功能材料的结构设计和构效关系研究方面的最新进展，揭示了一

些结构与宏观物性之间的内在机制。具体例子包含首例磷酸盐、单氟磷酸盐深紫外非线性光

学晶体化合物、提出“π共轭限域”新理论、“阳离子配位策略”、能隙调控“木桶短板原则”

等。还发现 Zintl 相化合物纯声子散射与弱电声耦合、刚性反 CaF2 型亚晶格与软 NaCl 型亚

晶格形成的非谐性多级复杂结构 CsCuSe3、[Bi2]m[Bi2Se3]n 家族中层间超范德华作用提升载
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流子迁移率、以及压力诱导的类液态 Ag9GaSe6热电化合物不稳定性及其消除方法等。 

 

参考文献： 

[1] Chen, J.; Xiong, L.; Chen, L.; Wu, L. M. Ba2NaClP2O7: Unprecedented Phase Matchability Induced by 

Symmetry Breaking and Its Unique Fresnoite-type Structure. J. Am. Chem. Soc. 2018, 140, 14082−14086. 

[2] Lu, J.; Yue, J. N.; Xiong, L.; Zhang, W. K.; Chen, L.; Wu, L. M. Uniform Alignment of Non-π-Conjugated 

Species Enhances Deep Ultraviolet Optical Nonlinearity. J. Am. Chem. Soc. 2019, 141, 8093−8097. 

[3] Lu, J.; Lian, Y. K.; Xiong, L.; Wu, Q. R.; Zhao, M.; Shi, K. X.; Chen, L.; Wu, L. M. How To Maximize 

Birefringence and Nonlinearity of π-Conjugated Cyanurates. J. Am. Chem. Soc. 2019, 141, 16151−16159. 

[4] Pan, C. Y.; Yang, X. R.; Xiong, L.; Lu, Z. W.; Zhen, B. Y.; Sui, X.; Deng, X. B.; Wu, L. M.; Chen, L. Solid-

State Nonlinear Optical Switch with the Widest Switching Temperature Range Owing to Its Continuously Tunable 

Tc. J. Am. Chem. Soc. 2020, 142, 6423−6431. 

[5] Lu, J.; Liu, X.; Zhao, M.; Deng, X. B.; Shi, K. X.; Wu, Q. R.; Chen, L.; Wu, L. M. Discovery of NLO Semiorganic 

(C5H6ON)+(H2PO4)−: Dipole Moment Modulation and Superior Synergy in Solar-Blind UV Region. J. Am. Chem. 

Soc. 2021, 143, 3647-3654. 

[6] Xiong, L.; Wu, L. M.; Chen, L. A General Principle for DUV NLO Materials: π-Conjugated  Confinement 

Enlarges Band Gap. Angew. Chem. Int. Ed. 2021, 60, 25063–25067. 

[7] Jia, F.; Liu, Y. Y.; Zhang, Y. F.; Shu, X.; Chen, L.; Wu, L. M. Bi8Se7: Delocalized Interlayer π Bond Interactions 

Enhancing Carrier Mobility and Thermoelectric Performance Near Room Temperature. J. Am. Chem. 

Soc. 2020, 142, 12536−12543. 

[8] Ma, N.; Li, F.; Li, J. G.; Liu, X.; Zhang, D. B.; Li, Y. Y.; Chen, L.; Wu, L. M. Mixed-Valence CsCu4Se3: Large 

Phonon Anharmonicity Driven by the Hierarchy of the Rigid [(Cu+)4(Se2−)2](Se−) Double Anti-CaF2 Layer and the 

Soft Cs+ Sublattice. J. Am. Chem. Soc. 2021, 143, 18490−18501. 

[9] Li, F.; Liu, X.; Ma, N.; Chen, L.; Wu, L. M. Thermoelectric Zintl Compound In1-xGaxTe: Pure Acoustic Phonon 

Scattering and Dopant-Induced Deformation Potential Reduction and Lattice Shrink. Angew. Chem. Int. 

Ed. 2022, 61, e202208216. 

[10] Liu, J. Y.; Chen, L.; Wu, L. M. Ag9GaSe6: High-Pressure-Induced Ag Migration Causes Thermoelectric 

Performance Irreproducibility and Elimination of Such Instability. Nat. Commun. 2022, 13, 2966. 

 

   

Fig. 1 (left): The birefringence enhancement is attributed to the unique [Ag(NH3)2]+ cation moiety. (right): The 

structural complexity makes the band-gap-tuning a multiple-factor-determined case, in which a “bucket effect” is 

uncovered. 
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