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Influence of optical activity on the momentum and angular momentum of
light in B112Si0y crystals
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Abstract Starting from Maxwell’s equations and considering the second order polarization as the perturbation of
linear polarization, we employ the angular spectrum representation method to investigate the propagating behavior
of a fundamental Gaussian light in optical active medium Bi2SiO2 , and utilize Minkowski and Abraham
momentum density to study the effect of optical activity on optical momentum and angular momentum. It is found
that the ratio of Minkowski momentum to Abraham momentum is unequal to the square of refractive index of the
crystal. In the Minkowski picture, due to the angular momentum coupling between light and crystal, the angular
momentum of light field is not conserved while the total angular momentum of light and crystal remains still

conserved.
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Fig. 1 Plot of amplitude and phase of electric field in BSO crystals for (al-a3) amplitudes of E, ,E_ and E on
the plane of z=Opm; (b1-b3) amplitudes of E, ,E_ and E_on the plane of z=3000pm. (c1-c3) phase of

E_,E and E on the plane of z=3000pm.
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Fig. 2 Plot of momentum density gf s g’y and Ag; on the plane of z=3000um for (al-a3)Abraham momentum

density g:'; (b1-b3) Minkowski momentum density g}'; (c1-c3) Ag,
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Fig. 3 Plot of angular momentum density j and g on the plane of z=3000um: (al-a3)Abraham angular

momentum density j, ; (b1-b3) Minkowski angular momentum density j,, ; (c1-c3) g
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