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Fig. 1. (a) Coherent rainbows are many directional
and colorful rings, and the angle of the out-most ring
is ~ 7°; (b) glass cell filled with water; (c) enlarged
picture of (b), and Tyndall effect (due to bubbles) and
slightly divergent beam of light (sideview of coherent
rainbows) are clearly seen; (d) experimental setup, in-
cluding a white-light pulsed fiber laser (WL), a lens
with focal length ~ 5 cm, a sample cell (S), and an

image screen (IS, ~ 50 cm away from the sample).
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Fig. 2. As the power of the white light increases, the

interference pattern becomes larger and larger, with
appearance of more and more circles. The pictures
are taken with an interference filter with central wave-
length of 550 nm and bandwidth of 10 nm. The filter
in panel (a) is in front of the sample. The filters in

panels (b)—(f) are behind the sample.
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Fig. 3. (a) Shine the sample from bottom to top

and get more circular patterns of coherent rainbows;
(b) the same picture as (a) with an 600 nm interfer-
ence filter; (c) the same picture as Fig. 1(a) with an

600 nm interference filter.
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Abstract
When the highly-intensive and highly-directional white light from pulsed fiber laser is focused into water, many
directional and colorful rings, “coherent rainbows”, are observed. The laser generates bubbles with similar sizes in the
water, which serve as scatters. The intensive light leads to spatial self-phase modulation and thus generates the coherent

rainbows. Such a phenomenon has been observed in many kinds of liquids.
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