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Electron Compton Scattering and the Measurement of Electron Momentum Distributions in Solids
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Electron Compton scattering experiments in TEM = Projected electron momentum density profiles in

Electron Compton scattering is a technique used for measuring amorphous carbon films
the electron momentum density of states in solids!ll, —
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Fig. 3. Compton profiles in the high (black)
and low (blue) momentum transfer regimes.

Typically experiments are carried

out in a high momentum transfer Advantages and perspectives:
regime (high @) to satisfy the _
impulse approximation (see below). * |In the low momentum transfer regime, only valence
o e electrons participate in Compton scattering — core
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* Higher electron count rate at low momentum transfer

0
200 300 400 500 600 700 800 300 400 500 Values

Energy loss (¢V) Energy loss (V) _
Fig. 1. Compton peak in the high Fig. 2. Compton peak in the low  New avenue to study 2D materials such as graphene
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Background work

Impulse approximation Possibilities in plasmon background subtraction

' 12—
!nter||3retat|on Of. tht? Cqm ptot?] spectrum aslsumte_s thef A near constant plasmon shape and peak | ——9=62nm™
impulse approximation, i.e. there is no relaxation o bosition was observed over a range of Lo :Elff_o”?m-ﬂ

background electrons in the solid. It is generally valid at

. . scattering angles (Fig. 5).
high momentum transfer (or scattering angle) valuesl!9], g angles (Fig. 5)

<
o0

Its accuracy In the low momentum transfer regime was
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Fig. 6. Sample damage caused by long exposure (exaggerated for clarity) to
electron beam causes widening and shifting of the plasmon peak, (A). (B)
shows the corresponding highly damaged sample area.
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