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1 a Nion U-HERMES200 ; b. EELS EELS
5. 88 meV 0
Fig.1 a. Nion UHERMES200 electron microscope with probe corrector monochromator and cold field gun in Electron

Microscopy Laboratory of Peking University; b. Zero loss peak ( ZLP) . The energy resolution is ~5.9 meV.

o C. b X
a o Bar =50 nm
Fig.2 a. HAADF image. The sample is on the left side. The vacuum is on the right side; b. EELS from the BN to the surface.
Each spectrum is an average along the surface. The blue arrow indicates the direction corresponding to the blue arrow in the
HAADF image. The red line is the spectrum of the surface; c. The spectra are plot as 2D mapping where the brightness of the

color indicates the intensity of the signal.
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Fig.3 a. Schematic showing the measurement of phonon intensity. The red box indicates the measured position. The small
blue box indicates a single point in the sample. The relative distance between the red box and blue box can be directly

extracted from the STEM images. From the equation (4) the intensity measured in vacuum is contributed by the boxes in

the sample; b c. Plots of experimental data ( black dots) and the fitted curves ( red lines) .
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Fig.4 The intensity of surface phonon of BN and fitted EELS
curves are plotted as a function of distance.
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Nanoscale measurement of surface phonon via STEM-EELS
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The recent advancement of monochromator and spherical aberration corrector in scanning transmission electron microscope

( STEM) enables sub — 10 meV inenergy resolution and sub — 0.1 nm in spatial resolution. The electron energy loss spectroscopy

( EELS) method therefore allows us to measure phonon structure at nanoscale or even atomic scale

providing an unprecedented

opportunity to study the localized vibration properties. In this paper the phonon of the hexagonal-boron nitride ( h-BN) nanosheet is

measured and various fitting methods are used to quantitatively study the intensity distribution behavior of the aloof mode. Based on the

comparison a simple empirical formula is proposed to fit the decaying of phonon intensity in vacuum and the underlying mechanism is

discussed.
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