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to D(0) are limited by contributions to the m0(n)
a induced

by B, which we have omitted explicitly from our analysis.
Nevertheless, gains up to three orders of magnitude may be
possible.4,5,24,25

5 Example two: r–r illuminating light

We observe now the possibility of using so-called s–s illuminating
light, rather than illuminating light comprised of a single circularly
polarised plane wave, to remove isotropic contributions to I whilst
retaining both chirally insensitive and chirally sensitive anisotropic
contributions. We associate with this illuminating light, a quantity
analogous to D(0)(x̂) that is significantly larger in magnitude whilst
offering different and perhaps more desirable information about
the chirality of the molecules. This quantity may, therefore, be

more suitable for observation in experiment. s–s light is employed
for example in the laser cooling of atoms.27

Consider then a superposition of two circularly polarised
plane waves of the same handedness and equal amplitude

E0=
ffiffiffi
2
p

, the first of which propagates in the z direction whilst
the second propagates in the �z direction as

~E
ð2Þ
� ¼ E0ðx̂� iŷÞ expðikzÞ=

ffiffiffi
2
p
þ E0ðx̂� iŷÞ expð�ikzÞ=

ffiffiffi
2
p

;

~B
2ð Þ
� ¼ E0 �ix̂þ ŷð Þ expðikzÞ=

ffiffiffi
2
p

cþ E0 �ix̂� ŷð Þ expð�ikzÞ=
ffiffiffi
2
p

c;

(19)

where the upper and lower signs distinguish the cases in which
the waves are left- or right-handed. This illuminating light is
manifestly chiral, as E and B oscillate linearly and parallel to
each other at each z whilst the plane in which they oscillate

Fig. 2 Superchiral illuminating light can be employed to ensure that a larger fraction of the intensity of the scattered light is sensitive to the chirality of
the molecules, as compared to illuminating light comprised of a single circularly polarised plane wave.
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