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BSE Déeteéction

° The backscatter detector is a solid state detector:

° Incoming radiation is incident on a semi  -conductor; this moves
electrons around, which are collected and processed to form
a digital signal

° When the chamber camera | s act.
iHlumination

°The signal from these LEDOs woul d !g
detection, so the system automatically disables one when the
other is enabled

° The chamber camera is crucial for protecting the hardware
when driving the stage around  d be aware that the signal
hasndot been paused prior!
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SignaliGeneration: EraractefiSiciX-» €iays

° The generation of an SE from an atom within
the sample leaves a vacancy in its electron
orbital

° Electrons from higher orbitals will fill this
vacancy as it is energetically favorable

© As the electron jumps to a lower energy state,
it emits the excess energy in the form ofan x -
ray photon

characteristic
X-ray generation
i

° The energy of this photon is equal to the
difference in energy between the initial and final
electron shells

° The energies associated with these transitions are

unique and well tabulated




XSy EMISSIONS!

° Multiple different transitions (corresponding to multiple different X

ray oOlinesdéd) are possible
° K-lines represent transitions to the 1 stshell, L-lines are those to the 2 ",
etc

° A-transitions represent those that occur between neighboring shells
(2b1, d&cB,Aatransitions are those thlat

4 B2, etc), etc

© Example: an L a line represents the transition from the 4 ™ to the 2 @
shell

L lines




XElia)/DEIECHON

© X-rays are incident upon a collection electrode and
channeled to the detector, where processing
tabulates the data as number of counts per unit
energy

° Previous systems (StLi, left) suffered from count rate
limitations

° Above 20,000 cps, the detector would flood, resulting in
unreliable data

° Newer designs (SDD, right) improve upon this

°oDrift ringso i n -raysignbleatvarying c h 3
rates, allowing for greater incident counts

© >100,000 cps is routine, >1 Mcps is possible



XEiay D EeteCHOR

° Like the BSD, the X-ray detector is also

solid state
° As an external detector, the camera will Chamber camera OFF
NOT be automatically disabled Chamber camera ON

° If on, the large number of extra counts
will greatly reduce energy resolution

° Worse, the processor will assign the low
energy I R signal to t
synthetic reference peak generated in
the software at 0 kV

© Results in incorrect assignments!
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Saltitioh Vs 1oUnts:

° Imaging resolution generally achieved by reducing counts

° High count rates, required for EDS statistics, comes with reduced resolution

Resolution Ccounts
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[ YW orkSpace:

° Each type of analysis has
i ts own oOowor KS

° CW from top left:
° Spectra
° Object

° Line
° Hypermap

° Additional non -EDS
workspaces exist as well
(e.g. particle analysis)




EDS Analyses: Spectrum Collection

N

° Collects a spectrum across
the entire imaged area

° No inherent spatial
information included

°© FAST: ~209 scan (qual.)

° Requires uniform chemical
distribution



