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Interaction of linearly polarized light with perpendicular
anisotropic magnetic thin films in transmission geometry
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I = |~7"{E(71;Z)}| = |F{Ey(r. )C(r, )}|2 + |F{Ey(r )M (r, )}|2
Charge Structure: C(r,) = e k% )[B+ial]

Magnetic Structure: M (1, ) = —iC(r, )koz (1, )[B] + iSj]fﬁjZ (r,)
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Interaction of linearly polarized light with perpendicular
anisotropic magnetic thin films in transmission geometry

~ 2
I = |T{E(71 ,Z)}l = |F{Ey(r. )C(r, )}|2 + |F{Ey(r )M (r, )}|2
Charge Structure: C(r,) = e ko7 )[B+ial]

Magnetic Structure:  M(r, ) = —iC(r, )koz (1, )[B] + iSj]ﬁ\ljZ(TJ_)
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Au patterned GdFe layered thin film
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Charge Contrast

Best Case

Au (10nm)

Lyit hav — 09315
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Poor Case
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Weak Scattering

No sample (pinhole scattering) Off Resonance



Problem of Weak Scattering

Far-Field Diffraction

Sample Plane Related by FT. in limit
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P. Thibault, et al, Ultramicroscopy 109 (2009) 338-343



Weak Approximation

SR{Con}
R{corr ]

= ko[ci (B + i) + ¢, (B + i) — (BYS + ingM)]

Imag = Ion _

— 1) e_ﬂonZIWF
Uon = 2ko{ciBEE + c, BT}, B2 > BY/
Corf = ko [61 (Bgdf + lAOff) + ¢ (BOff + lAOff) (BZ{Y + lAOff ]

:uoff = Zko{Cl Off + CzBOff} B > ngecf

Zea (L) = C1Zggpe (1L ), Zpe (1L ) = CpZggpe (11 ), 1 + ¢ = 1

Zpu(rL) + 26 (ry ) + Zpe(ry ) = 2



visible light
microscope

Reconstructed
X-ray probe

Amplitude
S5um

l _— 1

Reconstructed Magnetic Structure



Weak Scattering Constraint
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cos(AfBp — 6,) cosh(Af;) = |Cyla, sin(Afp — 6,) sinh(Af;) = 0



