
1. Signal Generation/Detection



ºThe backscatter detector is a solid state detector: 

ºIncoming radiation is incident on a semi -conductor; this moves 

electrons around, which are collected and processed to form 

a digital signal

ºWhen the chamber camera is active, IR LEDõs provide 

illumination

ºThe signal from these LEDõs would interfere with the BSD 

detection, so the system automatically disables one when the 

other is enabled

ºThe chamber camera is crucial for protecting the hardware 

when driving the stage around ðbe aware that the signal 

hasnõt been paused prior!

BSE Detection

Chamber Camera

IR LEDõs



ºThe generation of an SE from an atom within 

the sample leaves a vacancy in its electron 

orbital

ºElectrons from higher orbitals will fill this 

vacancy as it is energetically favorable

ºAs the electron jumps to a lower energy state, 

it emits the excess energy in the form of an x -

ray photon

ºThe energy of this photon is equal to the 

difference in energy between the initial and final 

electron shells

ºThe energies associated with these transitions are 

unique and well tabulated

Signal Generation: Characteristic X -rays



ºMultiple different transitions (corresponding to multiple different X -

ray òlinesó) are possible

ºK-lines represent transitions to the 1 st shell, L-lines are those to the 2 nd , 

etc

ºȀ-transitions represent those that occur between neighboring shells 

(2Ƃ1, 3Ƃ2, etc ), ȁ-transitions are those that are from two away (3Ƃ1, 

4Ƃ2, etc ), etc

ºExample: an L ȁline represents the transition from the 4 th to the 2 nd

shell

X-ray Emissions



ºX-rays are incident upon a collection electrode and 

channeled to the detector, where processing 

tabulates the data as number of counts per unit 

energy

ºPrevious systems (Si-Li, left ) suffered from count rate 

limitations

ºAbove 20,000 cps, the detector would flood, resulting in 

unreliable data

ºNewer designs (SDD, right ) improve upon this

ºòDrift ringsó in collector channel X-ray signals at varying 

rates, allowing for greater incident counts

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

X-ray Detection



ºLike the BSD, the X-ray detector is also 

solid state

ºAs an external detector, the camera will 

NOT be automatically disabled

ºIf on, the large number of extra counts 

will greatly reduce energy resolution

ºWorse, the processor will assign the low 

energy IR signal to the ôstrobe peakõ, a 

synthetic reference peak generated in 

the software at 0 kV

ºResults in incorrect assignments!

X-ray Detection

Chamber camera OFF

Chamber camera ON



Resolution vs Counts

Resolution Counts

º Imaging resolution generally achieved by reducing counts

ºHigh count rates, required for EDS statistics, comes with reduced resolution



2. ESPRIT Operation/Controls



ºEach type of analysis has 

its own òworkspaceó

ºCW from top left:

ºSpectra

ºObject

ºLine

ºHypermap

ºAdditional non -EDS 

workspaces exist as well 

(e.g. particle analysis)

ESPRIT Workspaces



ºCollects a spectrum across 

the entire imaged area

ºNo inherent spatial 

information included

ºFAST: ~20s / scan (qual.)

ºRequires uniform chemical 

distribution

EDS Analyses: Spectrum Collection


