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Recent Research Advances of Birefringent Crystals

CHEN Shanshan"?, LI Yangiang’

(1. Fujian Normal University, Fuzhou 350117, China; 2. State Key Laboratory of Structural Chemistry, Fujian Institute of
Research on the Structure of Matter, Chinese Academy of Sciences, Fuzhou 350002, China)

Abstract: Birefringent crystals can efficiently modulate polarized light and thus play an important role in a series of optical
devices such as polarized microscopes, optical isolators and polarizers. To obtain birefringent crystals of large birefringence,
the key is to search for functional groups with large microscopic polarizability anisotropy based on structure-property
relationships. At present, researchers have discovered a variety of functional groups, such as (BO;)*, (CO;)*, (B;0,)*, and
(C3N;05)* and further synthesized some excellent birefringent crystals. In this review, we will introduce recent research
advances of our team on novel functional groups and birefringent crystals. These birefringent crystals are classified into two
categories, namely, inorganic birefringent crystals and organic-inorganic hybrid birefringent crystals. In addition, their
crystal structures, optical properties, and structure-property relationships are thoroughly discussed.
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Tab.1 Inorganic birefringent crystals
(B306)3-[15,2&2n
’ ’ eV /nm
. (1522.2428] Rb,VO(O,).F P222, 281 0.189@546nm 441 [39]
, «-BBO SbB.O; 2 395  0290@546nm 314 [40]
(3306)3- ) ’ 1
0.12@532 nm™, (BOy)*
, Chen 9 Ca(B02)2 1.1 szVO(Oz)zF
2 -
Tab.2 Organic—inorganic birefringent crystals
eV /nm
Cs;CI(HC,N,S,) Pme2, 3.34 0.52@550 nm 371 [41]
(C3NHy)PbBr, P2/Je 3.13 0.322@550 nm 374 [42]
Ba(H,CN;05),- 8H,0 Fdd2 4.10 0.22@550 nm 302 [43]
CsH,CNy- H,O Pl 4.12 0.55@550 nm 301 [10]
NaPO,(NH),(CO), P2/Je >6.5 0.275@550 nm <190 [44]
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Fig.3 Rb,VO(0,),F: (a) crystal structure viewed along the « axis, (b) VO(O,),F polyhedron, (¢) HOMO pattern, (d) LUMO pattern™
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4 SbB;Og: (a) a ,(b) ¢ (B;0g). ,(c) Sb** B-O 1)
Fig.4 SbB;Oq: (a) the 3D framework viewed along the a axis, (b) (B;Oy).. layers viewed along the ¢ axis, (c) electron localization
function diagram of Sb** cations and B-O groups*”
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Fig.5 Cs;CI(HC;N;S;): (a) (HC3N;S;)* ring, (b) CICs, polyhedron, (¢) crystal structure!*!
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7 (C;N¢Hy)PbBry: (a) PbBry ,(b) ,© a ,(d) ,(e) HOMO
,(H) LUMO 2]
Fig.7 (C;N¢Hg)PbBry: (a) PbBrg octahedron, (b) melamine cation, (c) crystal structure of (C;N4H;)PbBr, viewed along the a axis,
(d) angle between melamine planes, (¢) HOMO pattern, (f) LUMO patternt*
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8 CsH,CeNy-H,0: (a) (HiCNy).. ,(b) ,(c) ELF=1 ,ELF ,(d) (H,CeNy)
ELF ,(e) HOMO ,(f) LUMO ,(g) (HCNy) = (ol
Fig.8 CsH,CiNy-H,O: (a) the single layer in the (H,C¢Ny).. crystal structure, (b) the pseudo-two-dimensional layered structure,
(c) three-dimensional representation of the ELF isosurface when ELF=1, (d) two-dimensional ELF pattern through the (H,C¢Ny) plane,
(e) HOMO pattern, (f) LUMO pattern, (g)  orbitals of (H,CiN,) ™
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Fig.9 NaPO,(NH);(CO),: (a) [POANH);(CO),] anionic primitive, (b) crystal structure viewed along the « axis, (c) ELF patterns through
the (010) and (001) crystal planes, (d) occupied  orbitals of (C;N;05)* and [POL(NH);(CO,)]™
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11 Ba(H,CN,05),+ 8H,0: (a) HOMO
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Fig.11 Ba(H,CN;05),-8H,0: (a) HOMO pattern, (b) LUMO pattern'!
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