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Table 1 The polarization states of recording waves. reading wave and diffraction wave for holograms and the

diffraction efficiency in bR film. V: vertical polarization: H: horizontal
polarization
Polarized states
R vV vV v V H H H H
Recording waves — . _
5 V V H H H H V V
Reading wave V H V H H v H V
Diffraction wave V H H H v V H
Diffraction efficiency (X 10 4} 2.7 2.7 0.32 0.32 2.7 2.7 0. 32 0.32
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Table 2 The logical true table when 0 presents vertical polarization and 1 presents horizontal polarization

Logical states

E 0 0 0 0 I 1 I |

Recording waves —
E 0 0 1 1 1 1 0 0
Reading wave 0 1 0 1 1 0 1 0
Diffraction wave 0 1 | 0 1 0 0 1
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Table 3 Truth table for NOT logic Table 4 Truth table for XNOR logic Table 5 Truth table for XOR logic
realized by bR film realized by bR film realized by bR film
NOT.C= 14 XNOR, C= A OB XOR.C= A OB

Input | A 0 1 A 0 0 1 1 A 00 1 |
Input Input

Output] € 1 0 B|lO [ 1|0 1 0O 1 ]0 1
Output) € | 1 | 0 | O | 1 Output] € | 0 | 1 i |0
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All-optical Boolean Logic Using bR Film
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Abstract bR film is one kind of excellent nonlinear optical materials. In this
paper. we realized all-optical Boolean logic based on the relationship among the
polarization states of the recording beams, the reading beam and the diffraction
beam for the holograms in bR film. Our method is simple and practical.

Key words all-optical Boolean logic, bR film, holographic grating



