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            Abstract
Phototaxis in Halobacterium halobium is governed by two distinct photosysterns1. Cells are attracted by green light, which is absorbed by bacteriorhodopsin, effectively a light-driven proton pump2,3, and repelled by UV and blue light absorbed by a retinal-dependent pigment and by carotenoids1,4–10. One possibility is that the bacterium detects changes in light intensity directly by the interaction of excited absorbent molecules with the tactile system, in which case the phototactic receptors would be analogous to bacterial chemoreceptors11. However, H. halobium may sense light changes indirectly as changes in the chemical potential of hydrogen ions (Δμ̄H+)12,13; the coincidence of the action spectra for positive phototaxis and photosynthesis14,15 indeed support the suggestion that the cells may possess a specific Δμ̄H+ receptor, called a ‘protometer’. We now describe experiments which indicate that positive phototaxis in H. halobium is governed by Δμ̄H+ sensing, but that negative phototaxis is mediated by a specific photoreceptor system.
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