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Analytical optimization...

Precision
Acquisition of as many counts as possible
Want ability to prioritize efficiency in some cases

Unlimited time?
Unlimited current?
Unlimited overvoltage?

Spatial Resolution
Electron scattering controls everything?
Maybe beam size makes a difference in certain circumstances
Sufficient voltage = addressing excitation potentials
High Z phases?

What is the realized beam diameter at high current and sufficient voltage?
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Determine the voltage you need...
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Quantitative analysis of complex accessory phases

Special considerations
Analytical spatial resolution
Trace element analysis — background measurement

Heavy elements — many transitions, overlaps, background measurement
High Z

Analytical spatial resolution...
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Improvements in electron optics
Purpose: Large, stable current in small beam
Throughout range of voltage and current

Particular attention to lower voltage, high current beam quality

Testing theory against real monazite...




Testing analytical spatial
resolution...

Boundary tests by beam deflection
LaB, ~ 3000 hrs service
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Savitsky — Golay

noise filter...
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Evaluate 2nd
derivative...
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Realized analytical
spatial resolution

for Th ...
1000
gooq4 e e
i e _,@._._._._._._7_—_—.- .............
E 600
- & -
o —
< 400 — ©15kV
Measured Analytical -
200 - Resolution Th Ma 10kV
Monazite
n | | | | | |
0 50 100 150 200

Current (nA)




355
337
289
241
192
144
96

43

B prn ¥ La 15KV
110

50.pm Thida 15.%k¥ : ' 0y ThMs .. - 0
W standard column LaB, optimized column
X-Ray Mapping X-Ray Mapping



196

10, ThMa 10KV

100 ThMa 15KV




Putting it together: High spatial resolution
geochronology...nanogeochronology
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Monazite — Boothia Peninsula, northern Canada
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100 nA, 12 kV, 50 ms/pixel
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