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Studying SIC - Emission Channeling

Emission Channeling -
We implant into the SIC
sample radioactive 59Fe T PR ST
(half-life of 44.5 days,
beta minus decay). The
location of the impurity Is
initially not known!
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decay particles:
conversion electrons,

B,B" o
2D emission
ey

specific lattice sites
of the emitting atoms

severe
C for repeated
measurements.

(The picture to the right
shows the structure of
SIC. Note the FCC pattern
and the tetrahedral
formation of the silicon).



What Happens Next?

Raw data from the chipis ...Then we compare it to
normaliz emission patterns based on
' theory...
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...Then we run a fittir;g loop to generate a library of data for manual analysis in Excel.

e

+




n 3C-SiC

{110} plane in 3C-SiC
zincblende lattice

Possible

Imp Sites

8. 'S; !substitutional (lattice sites)

T, T. !tetrahedral interstitial
S - bond center
AB, AB. anti-bonding
H hexagonal
o] 1 28 isplit—<100>
B }"C"-site (C,, symmetry)
Yo, Yo (Y or"Yb'sites
DS, DS, |<110>-displaced from S




Applications:

- Impurity site location

- Investigating properties of
the lattice, and the effects of
Impurities (such as doping)

- At higher energies,
enhanced production of




What | do:

- Normally, | run fitting loops
using a program with a java
interface, and then analyze
the data |

happens wh g
patterns try to “shake hands” .

so to speak - In the end
human eyes are better than
robot eyes, and it is up to us
to manually find the actual
error.




Other Things That | Do:
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Goals:

- Right now, we are trying to
precisely locate the impurities In
our SIC samples from the raw
data. This i Fr

Wit -
physics anc re skills for
experimental research.






