Monte-Carlo Simulations with CASINO

Use Casino to

1) calculate for Cu, Si and C as target materials and perpendicular incidence:

· the penetration depth of 30keV, 15keV, 5keV, 1.5keV electrons

· observe the  escape depth of backscattered electrons (BSE), same energies

· observe the backscattering coefficient (at bottom of the program window)
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2) simulate BSE profile across a grain boundary Al/Zn for 10keV, 5keV, 2keV

· estimate the resolution limit for a sharp interface and a beam diameter of 3nm

· optional: calculate the X-ray emission profile for a line scan across a grain boundary for 15keV. Al-K 1.4866keV, Zn-L 1.0118keV: which Energy would be most suitable to get the highest spatial resolution (calculate profiles)

3) simulate X-ray profile across a grain boundary Cu/Nb3Sn for 30keV and for 7 kV

· calculate the X-ray emission profile for a line scan across a grain boundary for 30 keV and 7 keV; which Energy would be most suitable to get the highest spatial resolution (calculate profiles)

________________________________________________________________________________

The following guide may help you.

Casino 2.48 (http://www.gel.usherbrooke.ca/casino/)
Monte CArlo SImulation of electroN trajectory in sOlids

Download .zip file from CIME homepage or Moodle and extract it to desktop.

Open folder and run wincasino2_64.exe:
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Casino 2.48 opens:
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Use settings to setup sample and microscope conditions:
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Set sample (modify sample):
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Double click on “selected layer” (untitled) and enter chemical symbol(s) (for example Cu for a pure element or PbTiO3 for a compound).
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You can build samples with layers on a substrate (lowest layer in list) or grain boundries (vertical boundary).


Use Set Up microscope (in settings) to defien condition for simulation:
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And then run the simulation (green triangle or Simulation menu Run)
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and adjust view with Auto-Adjust Scale:   [image: image9.png]M
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Scan across a grain boundary:

Quit Casino and restart.

Setup grain boundary model (don´t forget to set a thickness !):
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Setup a “scanning beam” in the microscope menu (reduce the number of electrons in order to speed up the simulation):
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Scroll through the different position and observe the interaction volume:
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Select BE (Backscattered Electrons) by position to display the profile across the (sharp) boundary.
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Do the same for 5 kV electrons
reduce the scan range  to -150 to 150 at 5nm intervals….
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Setup a grain boundary between Cu and Nb3Sn
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Setup a scan from -2000 to 2000nm at 100nm intervals
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Observe the X-ray signal intensity produced across the interface
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Do the same for 7 kV:
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