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Abstract 

The paper investigates the angular dependence of diffraction efficiency of a dynamic 

hologram in a dye solution generated by a three- and four-level term scheme, taking into 

account the reference wave divergence. An expression is obtained that relates the band width 

of angles of a dynamic hologram to its optimal thickness and the reference wave angular 

divergence, the limits of the expression application are determined. 

Keywords: diffraction, hologram, three- and four-level scheme, reference wave. 

Citation: Blinov VV, Vorobyeva EV, Ivakhnik VV, Nikonov VI. Influence of the spatial 

structure of a reference (reading) wave on the spatial selectivity of an amplitude dynamic 

hologram in a dye solution. Computer Optics 2003; 25: 74-78. 

Access full text (in Russian) 

References 

[1] Ivakin EV, Kabanov VV, Rubanov AS, Stepanov BI. Wavefront reversal in dye solutions. Izvestiya Akademii Nauk SSSR: 

Seria Phisicheskaya 1988; 52(6): 1224-1231. 

[2] Korolev AE, Nazarov VN. Resonant dynamic gratings in atomic gases with Voigt contour of the absorption line. Optics and 

Spectroscopy 1996; 81(5): 651-653. 

[3] Lind RC, Steel DG, Dunning GJ. Phase conjugation by resonantly enhanced degenerate four-wave mixing. Opt Eng 1982; 

21: 190-198. 

[4] Korolev AE, Staselko DI. Amplitude-phase recording of a dynamic hologram and the ultimate sensitivity of resonant atomic 

media. Optika i Spektroskopiya 1984; 57(2): 299-305. 

[5] Afanas'ev AA, Dotsenko MV. Effectiveness of degenerate four-wave mixing in a resonant medium with a doublet level 

structure. Journal Prikladnoi Spectroscopii 1988; 48(6): 982-990. 

[6] Beldyugin IM, Lepeshkin AA, Stepanov AA, Shcheglov VA. Theory of resonant degenerate four-wave mixing (FWM) in 

fields of arbitrary intensity with consideration of particle diffusion in the gas. Optika I Spektroskopiya 1987; 63(6): 1207-

1212. 

[7] Kabanov VV, Rubanov AS, Tolstik AL, Chalei AV. Effect of excited singlet states of molecules on the efficiency of four-

wave interaction in dye solutions. Journal of Applied Spectroscopy. 1984; 41(6): 911-916. 

[8] Kabanov VV, Rubanov AS. Energy efficiency of wavefront reversal in degenerate fourwave interaction in dye solutions. 

Sov J Quantum Electron 1982; 12(6): 810-812. 

[9] Stepanov BI, Ivakin EV, Rubanov AS. Recording of plane and volume dynamic holograms in bleachable substance. 

Doklady Akademii Nauk SSSR 1971; 196(3): 567-569. 

[10] Tikhonov EA, Shpak MT. Nonlinear optical phenomena in organic compounds. Kyiv: “Naukova Dumka” Publisher; 1979. 

[11] Ivakhnik VV, Kotlyar MV, Shilnikova EV. Recording of dynamic holograms on dyes (two-wave approximation). Computer 

Optics 2000; 20: 48-50. 

[12] Aslanidi EB, Gandelman IL, Tikhonov EA, Shapk MT. Nonlinear absorption of light in liquid solutions of organic dyes. 

Ukrains'kii Fizichnii Zhurnal 1970; 15(8): 1284-1294. 

http://computeroptics.ru/KO/PDF/KO25/KO25114.pdf
https://inis.iaea.org/search/search.aspx?num=10&orig_q=RN%3a35065684&lang=en-US&login=false&user=External&src=&sort=date:D:L:d1&search-option=Everywhere&q=+inmeta:JournalTitle%3DOptics%2520and%2520Spectroscopy&dnavs=inmeta:JournalTitle%3DOptics%2520and%2520Spectroscopy
https://inis.iaea.org/search/search.aspx?num=10&orig_q=RN%3a35065684&lang=en-US&login=false&user=External&src=&sort=date:D:L:d1&search-option=Everywhere&q=+inmeta:JournalTitle%3DOptics%2520and%2520Spectroscopy&dnavs=inmeta:JournalTitle%3DOptics%2520and%2520Spectroscopy

