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Motivation

Electron microscopes are capable of imaging objects not visible to the naked eye. How exactly does the SEM work? What factors affect the quality of the specimen and images?

Background Results Discussion

Preparation will be based on the
structure and the condition of the
specimen. The method conducted in
this study would be beneficial for
bacteria and other delicate specimen.

The SEM is a instrument used to
Image specimens at a microscopic
level. A beam of electrons is used to
scan the surface of a specimen.
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Motivation: Electron microscopes are capable of imaging objects not visible to the naked eye. How
exactly does the SEM work? What factors affect the quality of the specimen and images?

Background: The SEM is an instrument used to image specimens at a microscopic level. A beam of
electrons is used to scan the surface of a specimen. Detectors within the SEM collect electrons to
produce an image. (1) There are two different types of electrons detected (2). Secondary elections =
elections that are knocked off the surface of the specimen. Backscattered electrons = beam electrons
that are deflected by the surface.

Methods: Sample needs to be fixed and dried before being inserted into SEM. (1)
1. Primary Fixation: 2.5% glutaraldehyde

2. Secondary Fixation: 1% osmium

3. Dehydration: graded series of ethanol (30%-100%) to remove water

4. Remove ethanol: chemically dried with 100% HMDS

Note: all steps were done in microwave to speed up the procedure. Coating can be done for
conductivity, which helps the electrons flow. (1) *Gold and carbon coating are the most common.

Results:
Figure 1: Portion of chameleon embryo gold coated taken at magnification 3.00kx and 10 kV.

Figure 2: Lemon slice coated in gold taken at magnification 900x and 10 kV.

Figure 3: Eye of a tiger moth taken at magnification 70x and 5 kV.

Figure 4: Potion tiger moth antenna coated in gold taken at magnification 60x and 5kV.

Figure 5: Potion of used kitchen sponge gold coated taken at 15kV.

Figure 6: Image of the Hitachi S-4500 SEM used with the EDS labeled.

Discussion: Preparation will be based on the structure and the condition of the specimen. The method
conducted in this study would be beneficial for bacteria and other delicate specimen. The voltage used
while imaging will be determined by the conductivity of the specimen.

Future Work: Use the energy-dispersive X-ray spectroscopy (EDS) that is attached to the SEM

The EDS collects x-rays from the scan and generates elemental graphs. These electrons go into an

excited state and release element specific x-rays in order for them to go back to a ground state (3). Help
you differentiate what kind of sample you are working with.
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