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Abstract A Silicon samples were cut to — //,-\. \ A  Depressurize chamber below
5mm by 15mm B e 3x10° Torr

The misgion of the res_earch_ conducted R Silicon);olaced in chamber A Gallium deposited by
was to discover If manlpul_atlon 01_‘ with caretaken to face thermal evaporation
temperature, combined with varying siliconetoward Gallium A Various times and deposition
levels of current and volts sent thro_ugh a A 900°Csample temperature Silicon sample rates used during dosing
vacuum chamber, would create an ideal R Determined with placed between two A 30 seac 30 min
environment for the growth, and Vacuum chamber optical pyrometer clips as shown A Scan using SEM for growth PhenomPro Desktop SEM
alteration of gallium micro dots when
Interacting with Silicon based samples.
Results concluded that while micro Results

growth was possible, the varying sizes,

_ _ . A Dosingthe silicon samples with galliunesultedin varying amounts of gallium deposits on the
and shapes were primarily crystalline In silicon samples
nature and Gallium micro dots were found A Most samples displayed films of crystallographic growth of gallium. The most defined gallium
in far less quantities than expected. Galllum boat reservoir crystal were found with deposition times between 10 and 20 minutes (see samples #3, #6, and
Further research to discover this #8). Also gallium crystals seemed to deteriorate past 30 minutes (see sample #1) but more
. . . experiment are needed to strengthen this.
phenomenon is being continued. A Gallium micredot formations were present, althougdpotty and usually near debris in most
samples
BaCkg rou nd A Gallium crystall_ine formations are foupd In far larger quantities than rdots in sample Unique gallium growth over
expc_)sec_zl to gallium f0|_r more than 5 mlnutes._ | crystals on sample #11
In silicone nanowire growth process, Optical pyrometer, used to A Deswec;llmages_ of gallium nano dot_s_ when viewing samples under SEM (see sample #16).
determine temperature of A Found interesting growth on impurities present on sample during growth (see sample #11).

gold dots are frequently used. But with
previous research showing that silicon
nanowire can be grown on a tungsten

wire with gallium nanedots as the ey TET i

growth mechanism[1], gallium looks to O A T

be a possible alternative to gold in silicon == zsw f;.-;g:;r:."i

nanowire fabrication. Continuing along RIS

this line of research we are testing to see Gallium crystals on Gallium crystals on sample Circular gallium crystal on Gallium crystals on Gallium crystals on sample ~ Gallilum nano dots found
if gallium nanedots can be easily SampIEds #3 sample #5 sample #6 #8 on samplesees
produced on a silicon substrate In

preparation of silicon nanowire growth. Conclusion Future Work

Results viewed on SEM scans demonstrated varying temperatutes’obf 900,
combined with a controlled fluctuated current in correlation with minimal to
moderate quantities of gallium used, did create mistauctures. However, the results
were highly crystalline in form and characteristic. Furthermore, rawiostructures

After discovering unusual crystalline Gallium formations, further research to
understand the conditions which create such structures will be explored to better
determine cause and effect correlation. Also, a wider array of sample variety Is
needed at lower deposition times. This Is needed to strengthen our conclusion

started forming around samples with deposition times of 30 sec. and gallium current $at the best nanedot growth occurs when dosing silicon samples with higher

.3 Amps. This leads us to believe that the ideal conditions for gallium dot formation ogurrents for shorter times than experimented. Future experiments would test the
a silicon substrate include; a high gallium evaporation and low exposure time before gallium nano dot formation on silicon nano wires.

gallium build up occurs to form film and crystalline structures on silicone.

A.RegueSEM Images CHINW=on SiO2
sample device using Gas catalyst solvent



