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Fig. 1 Atomic configuration of quartz. Left quartz is shown in left
panel and right quartz is shown in right panel. Silicon atoms
and oxygen atoms are shown by blue spheres and red ones,
respectively. The unit cell along the ¢ axis is from plane 0 to
plane 3. An orange screw line in each panel illustrates a trace
of the electric field of circularly polarized x-rays for an
instant. The left (right) circularly polarized x-ray is shown in
the right (left) panel. In reality, the x-ray beam for diffrac-
tion is not parallel to the c-axis.
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Fig. 2 Stereograph of the reciprocal lattice of P3;21 along the c*
axis. The @ and b axes represents the direct lattice vectors and
the a* and b* axes represents the reciprocal lattice vectors.
Green lines show the unit cell. Red lines are explained in the
text. The positive direction of the ¢ axis is pointing upwards.
The diameter of each point illustrates the intensity of Laue
photograph along the ¢ axis.
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Fig. 4 Absorption spectrum of quartz and intensity of reflection
001 of left quartz as a function of energy. Reflection 001 is
observed at azimuth angle ¥=20°.
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Fig. 5 Intensity of reflection 001 of right and left quartz as a func-
tion of azimuth angle ¥. Closed and open circles represent
the intensity of reflection 001 of right quartz measured with
left and right circularly polarized x-rays, respectively. Closed
and open triangles represent the intensity of reflection 001 of
left quartz measured with left and right circularly polarized
x-rays, respectively. Inset shows the geometrical configura-
tion. The propagation vectors of incident and reflected beam
are k and k’. The scattering vector is K=k’ —k and is parallel
to the c axis.
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Fig. 6 Intensity of reflection 001 and 001 of /eft quartz as a function

of azimuth angle ¥. Closed and open triangles represent the
intensity of 001 measured with right and left circularly pola-
rized x-rays, respectively. Closed and open squares represent
the intensity of 001 measured with right and left circularly
polarized x-rays, respectively.
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Fig. 7 Schematic view of crystal structure factors in complex plane
for the right circularly polarized incident x-rays.
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Circularly polarized x-rays probe crystal chirality

Yoshikazu TANAKA RIKEN SPring-8 Center, Sayo, Hyogo 679-5148
Ashish CHAINANI RIKEN SPring-8 Center, Sayo, Hyogo 679-5148
Shik SHIN RIKEN SPring-8 Center, Sayo, Hyogo 679-5148

Abstract Enantiomers in many proteins, sugars and pharmaceuticals crystallize into two forms that are mir-
ror images of each other like our right and left hands. X-rays, which are normally useful in determining the
structure of materials and biomolecules, are much less sensitive to the ‘handedness’ of an enantiomer. We
have shown that right and left circularly polarised (RCP and LCP) X-rays at the resonant energy can distin-
guish ‘left’ from ‘right’ low-quartz, whose crystal structures are mirror images of each other.
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