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Numerical analysis of Simultaneous Spatial and Temporal Two-photon Excitation

Fluorescence Microscopy
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Abstract

We report the numerical analysis of SSTF
(simultaneous spatial and temporal focusing) in
two photon excitation fluorescence microscopy.
The characteristics of SSTF are visualized by
simulation and compared with our experimental

results.
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Fig.1. SSTF setup
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Table 1. The Parameter of SSTF
(a) Input pulse

Center frequency 830 nm
Bandwidth 80 nm
Beam diameter(1/e) | 3 mm

(b) Grating
150 /mm
0.055

Groove number

Angular dispersion

coefficient «

0.417 ps/mm
(c) Lens

Focal length (col. lens)

Focal length (obj. lens)

Y parameter

400 mm

9 mm
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Fig.2. Variations of t — w profile and intensity in the TPF along z-direction near the temporal

focus.
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Fig.3. The shift of focal plane by GVD
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Fig.4. The spectral phase profiles and corresponding two-photon excitation rates for selective

excitation intensity of the Selective excitation by phase modulation.
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Fig.7. (a) SHG intensity without beam block and
(b) SFG intensity with beam block.
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Fig.9. Experimental setup of our SSTF.
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