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TABLE S1: The right angle scattering polarized configurations for the Raman active modes of

orthorhombic Bi2O2S.
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TABLE S2: The back scattering polarized configurations for the Raman active modes of orthorhom-

bic Bi2O2S.

Configuration Ag B1g B2g B3g
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B2g (9.5)    Ag (13.9)   Au (53.7)    B2u (54.9)   B3u (60.7)   B1u (64.9)  B3g (65.2)

B1g (67.9)  B2u (75.7)   B1g (83.0)  Au (113.1)  B2u (113.4) B3u (144.7) Ag (170.6) 

B3u (218.8) Ag (285.2) B3u (286.3) B2g (287.7) B1u (288.5) B3u (364.4) Ag (367.8) 

B2u (404.2) Au (448.9) B1g (450.6) B3g (452.4) B2u (457.5) B1g (519.1)

FIG. S1: Vibrational eigenvectors and Mulliken symbols of the zone-centered optical phonon modes

shown in an orthorhombic Bi2O2S (Pnnm). The purple, red, and yellow balls represent Bi, O, and

S atoms respectively.
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Eu (26.0)       Eg (30.7)     Eg (63.2)        A2u (63.9)    A1g (73.2)    Eu (97.7)

Eg (111.4)     Eu (126.6)    A2u (129.4)    A1g (132.2)   Eg (138.4)   A1g (149.7)

Eu (262.1)    A2u (286.0)   A2g (346.5)   B1g (363.5)   Eg (415.0)   A2u (466.0)

FIG. S2: Vibrational eigenvectors and Mulliken symbols of the zone-centered optical phonon modes

shown in a tetragonal Bi2OS2 (P4/nmm). The purple, red, and yellow balls represent Bi, O, and

S atoms respectively.
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