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Abstract Submission Template

-Instructions- PLEASE READ

1. Do not alter this template.

Anything typed outside the “Replace this text with your abstract title/body™ area will be ignored.
For scientific equations, use only standard characters, Microseft Equations Objects, or MathType.
If you wish to embed a webpage, use the “Insert Hyperlink” function within Microsoft Word.

Do not insert Charts or Images into the abstract. This will cause your abstract to be rejected after
submission.

1. Do not retype author lists. These will be automatically added; add only your abstract in between the
“abstract” delimiters and your title in between the “title” delimiters.

I. Do not alter the fonts or size/color of the text. Such changes will be ignored and replaced with the
standard.

1. There is a limit of 1300 characters. However, depending on such variables as the amount of “white space™
or use of mathematical equations, some abstracts with less than 1300 characters will exceed our pubiication
space limitations, and will be rejected. You will be able to preview your formatted abstract and check its
length later in the submission process.

1. When saving this document. Use “File -> Save AS’ and save as an RTF document. Please note the
location where you save this document as you will need it when you upload it using the browse button.
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Polarization dependence of ultrafast dynamics in single Si nanowires
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-abstract-

Understanding how light interacts with individual nanowires (NWs), particularly depending on its polarization with
respect to the according to itsNW alignment, and polarization status of incident light is essential for an optical
characterization and furthera wide range of engineering applications. We report present the first ultrafast time-
resolved, polarization-dependent experiments on polarization dependence of ultrafast dynamioncs in both single- and
ensemble-silicon hanowires using non-degenerate pump-probe spectroscopy to excite and probe carriers above the
indirect band gap. Polarization sensitive pump-probe excitation and detection reveals a clear anisotropy in the
ultrafast time dynamics measured parallel and perpendicular to the long axis of a single nanowire with different
probe absorption respectively. Meanwhile In addition, the magnitude of the photoinduced change in ensembles of
nanowires NWs varies for four different sets of purp and probe polarization, without an anisotropy in relaxation
time. The comparison of photoinduced changes ultrafast dynamics between single and ensemble nanowires provides
great insight into the influence of incident light polarization on different absorption and interaction mechanisms
between in well aligned Si nanowire NWsand polarization status of light. The observed anisotropy in single
nanowire NWs could allowsenable advanced applications, including such as optical switching and polarization
sensitive photo detection, on theor in nanoscale, where directional control and high spatial resolution are much
desired.

-/abstract-
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Outlines

« Sample preparation

. vapor-liquid-solid-grown SiNWs

 Ultrafast optical pump-probe spectroscopic measurement

. femtosecond pump-probe measurments on SiNWs

 Ultrafast dynamics on both ensemble and single SINW

- Polarization dependent transmission

« Summary
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» Polarization dependent transmission measurement on ensembie Si NWs (a).
Inset in (a) shows normalized transmissions for different polarization combinations with pump and probe on Sien

semble NWs and bulk Si.
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First measurement on single SiNW

« Comparison of transient carrier dynamics between ensemble- and single-SiNWs, and bulk silicon.

« Polarization for both pump and probe aligned parallel to the NW axis.
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Carrier density calculation

» Absorption cross sections for two different polarization status

- Time-dependent e-h pair density at pump fluences of 11.0 uJ/cm?
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