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An Anomalous Optical Property in the Light Induced Metastable State
of the Nitrosyl Complex
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The metastable state of Naz[Fe(CN)s NO]-2H:0 crystals produced by irradiation with
green or blue laser light was investigated using X-ray diffraction and spectroscopic
methods. A thin crystalline plate in the metastable state placed between a pair of
polarizers works as the band-pass or band-reject filter depending on the cross or parallel
alignment of polarizers. A novel feature of this effect is that the band center corresponds
with wavelength of the laser applied for producing the metastable state, i.e., the sample
remembers the wavelength of the irradiated light. This phenomenon is explained based
on spatially modulated refractive indexes produced by the photorefractive effect of laser
irradiation. Numerical calculations using the Berreman's 4 X 4 matrix method show that
the spatially modulated population of the metastable anion exists even in the

photostationary state. Similarity with the Solc birefringent filter is also discussed.
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Table 1 Frequencies of the N-O stretching mode, decay temperatures(Ty)
and MLCT absorption bands.”

Compounds v(NO)/ om™ Ta/ K MLeT
GS MS Al nm
trans-[Ru(Hox)(en)2NO]Cl, * 1900 1763 277 429
trans-[Ru(H20)(en)2NO]Cl3 * 1904 1786 267 426
cis-[Ru(Hox)(ox)(en)NO] * 1888 1760 255
trans-[RuCl(en);NO]Cl, * 1878 1744 246 441
Naz[Ru(CN)sNO]-2H,0(MS) 1932 1648 240 436
Naz[Ru(CN)sNO]-2H,O(MS+) 1932 1835 230 436
trans-[RuBr(en);NO]Br; * 1877 1738 229 451
cis-[Ru(Hox)(en)2NO]Cl-EtOH * 1917 1796 226 475
Naz[Os(CN)sNO]-2H,0 (MSy) 1897 1546 220 427
cis-K[Ru(ox)2(en)NO] 1881 1779 211 506
cis-[RuBr(en);NO]Br, * 1881, 1902 1759, 1777 211 490
cis-[RuCl(en)2NO]CI, * 1879, 1901 1759, 1775 206 485
[RuCls(en)NO](mixture of fac- and mer-) * 1865 1728, 1744 205
K2[RuClIsNO] 1893 1768 194 510
K2[Ru(NO2)4(OH)(NO)] 1886 1772 187
Naz[Fe(CN)sNO]-2H,O(MS+) 1949 1838 182 498
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