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Coherent optical erasure of holographic gratings
Andris Ozols, Alexander Belyaev, Dmitry Saharov, Peteris Augustovs, Peteris Studens, Riga Technical University
Holographic information recording is a promising alternative to existing CD, DVD and Blu Ray disks. Recently holographic versatile disks (HVD) with the capacity up to 1.6TB [1] have been announced [1] considerably exceeding the maximum capacity 66GB [2] of Blu-Ray disks. To make holographic recording rewritable coherent optical erasure is the most convenient method of the erasure. In this method the reference beam is used both for recording and erasure. This type of optical information erasure is called coherent because the interference of the erasing and diffracted beams can take place.
In this paper, we have experimentally studied holographic grating (HG) recording and their coherent optical erasure in a-As40 S15Se45 (As-S-Se)chalcogenide  and W-40-01 [2-(2,6-bis(-4-(-(4-(bis(2-(trityloxy) ethyl) amino)phenyl)diazenyl)styryl)-4H-pyran-4-ylidene)-2H-indene-1,3-dione] organic molecular glassy thin films by 633 nm He-Ne laser line. Transmission HG with the periods of 2 and 10 (m were recorded by two beams of equal intensity (0.1 – 0.5 W/cm2), and erased by one of the beams.The intensity and polarization of the erasing beam were varied.
It was found that  the results of coherent optical erasure depend on all the variable parameters – light intensity, HG period (Fig.1) and light polarization. As a rule, higher intensity ,smaller period and circular polarization facilitate the erasure. However, there are exceptions from this rule, and HG self-enhancement [3] (Fig.1, A3) takes place.The sample W-40-01 was more resistant to coherent erasure than As-Se-Se.
1. http://hvd-forum.org
2. http://www.blu-ray.com/faq/#1.5
3. A.Ozols, N.Nodman, O.Salminen, P.Riihola,Proc.SPIE, 1997,vol.2968, 282.
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Fig.1. Normalized diffraction efficiency exposure time dependences during the
                        coherent optical erasure in the case of As-S-Se film and 10 (m HG period. 

                        A1-0.1 W/cm2, A2-0.25 W/cm2, A3-0.5 W/cm2.







