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We built ultrafast Sagnac interferometer to simultaneously measure the lattice and the spin dynamics. Although the pump-probe
magneto-optical Kerr effect (MOKE) instrument is most widely used in Femtomagnetism to measure reflectivity and Kerr responses,
it is considerably hard to analyze fundamental interactions of electron-spin or lattice-spin due to the complex nature of the reflectivity.
The ultrafast Sagnac interferometer has the great advantage of obtaining the real and imaginary parts of MOKE as well as the
reflectivity and the lattice displacement at the same time. Therefore, through the rigorous investigation of temporal sequences of
electron, lattice, and spin systems, we expect this instrument to play an leading role in unraveling interaction mechanisms between
systems.
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Fig. 1. (Color online) (a) Schematic picture of the ultrafast Sagnac interferometry setup. DBS: dichroic beam splitter, PBS: polarizing beam
splitter, NPBS: non-polarizing beam splitter, WP: Wollaston prism, QWP: quarter-wave plate, OL: objective lens, PD: photodetector. (b)
Schematic picture for ultrafast Sagnac pump-probe technique. The p-polarized beam arrives before the pump pulse. The s-polarized beam after the
pump pulse senses dynamic information of a magnetic material. The time interval between two polarized beams is fixed to 1 ns.
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Fig. 2. (a) (Color online) Interferometric signals of two photodiodes at
H=0 for a case of a good optical alignment. (b) Interferometric
signals of two photodiodes at /=0 for a case of a optical misalignment.
(c) Interferometric signals of two photodiodes under H. =+ 2.5 kG
The magneto-optical response deforms the fourfold (90°) to the
twofold (180°) symmetry. The polycrystalline Ni(20 nm) deposited on
a sapphire was used for these tests.
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Fig. 4. (Color online) Simple picture for a better understanding of a
relation between a lattice displacement u(¢) and a phase 5¢.
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