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Introduction Methods Conclusions

Cathodes are a fundamental component in electron By testing fabricated samples, experimental emission current data was collected, while COMSOL Current CNTFECs are grown with 6 um of CNTSs for
emission devices, serving as the source of electrons for simulations enabled the optimization of device dimensions to enhance performance. These insights guide glEog(\:/a[t)l%r;()r\/evltlﬁelel?r/{nli_lq%\ggveerﬁh %?e\/?r?ec?arl?ﬁiggtilcr)]n of
applications such as hall effect thrusters and electron | th? fabrication of Tuture samples with improved efficiency and higher emission current. taller, more uniformly aligned CNT structures within
microscopy. Fabrication and Testing CNTFEAs, offering the potential for enhanced
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_ _ « 1:1 ratio to fabricated sample dimensions, ensuring
* Smaller, micro scale devices accurate comparisons between simulation and
experimental results.
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( 3 \ CNT Height vs. Localized Electric Field 10} 5 approaching ~11 pm, primarily due to their relative
aE10c2 bo ) v(y) | ; proximity to the gate layer.
J = exp E loc p  ~6 um is the safest fabrication parameter for CNT height, as any longer °T Theoretical
tz( y) @ \ E loc CNTs resulted in lower yield due to shorting | samples MEE Future work will address these trade-offs and
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experimentally explore strategies to increase
fleld emissions current based on the insights from
this research. Specifically, efforts will focus on
precisely controlling the growth of vertically
aligned CNTs within a spindt cathode configuration
to further optimize device performance.

Figure 2: Fowler-Nordheim equation that describes the relationship _ _ _ _ : : o .
between emitted current density J and localized electric field [1] « Simulations involved systematically varying the CNT height within practical

fabrication limits.
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The localized electric field is dependent the field

enhancement factor B; carbon nanotubes (CNTs) * The localized electric field at the emission point was extracted for each CNT 03
maximize the B due to their high aspect ratio height .
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