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Development of Femtosecond Time-Resolved Scanning Near-Field Optical
Microscope (SNOM) and Its Application to Evaluation of Molecular Thin Films

O000o0ooooooooooooooo
Materials Science Division, Femtosecond Optoelectronic Materials Lab.

A scanning near-field optical microscope is combined with a two-color time-resolved pump-probe measurement
system. The sample was a molecular thin film that revealed an excitonic resonance and also had a characteristic domain
structure. The measurement system has a noise-equivalent transmittance change as smalbatkb® probe with an
intensity of 30nW, which allows us to detect an optical gate action of the single domains. The results included key features

leading to a spatial range over which the film composition was uniform.
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H. Kawashima, M. Furuki, and T. Tani, J. Microscopy 194, 516
(1999)

M. Furuki, L. S. Pu, F. Sasaki, S. Kobayashi, and T. Tani, Appl.

Phys. Lett. 218, 67 (1998)
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Ultra-fast Optical Manipulation of Spins in
Semiconductors by using a Ultra-Short Pulse Laser

Oo0oooooooooooooooon
Materials Science Division, Femtosecond Optoelectronic Materials Lab.

The dynamical processes of the magnetic moments of photo-injected carriers and resultant perturbed magnetic
moment of Mn ions in CdTe/GgVin,Te quantum wells were observed by means of the femtosecond time-resolved mag-
neto-optical Kerr rotation measurement in transverse magnetic fields. The initial hole exchange field estimated by the
Bloch model so as to fit experimental data is in reasonable agreement with the exchange field estimatgdXohange
interaction, which supports the mechanism of perturbing Mn moment, i.e., a trgrgierthange field. Further, we
demonstrate the control of the Larmor precession of Mn moment by inputting two successive optical short pulses with its
duration of 200 fs. We show the amplitude of the Larmor precession of Mn moment can be amplified or destroyed by

controlling the separation time between two transient exchange field of hole spin and their directions.
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