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Abstract:

In 1989 George Fisher found analytically that chromospheric downflows in
flare footprints should slow down to background detection levels within ~1 minute regardless of the
initial energy injected into the footprint.

We set to test this theory by measuring downflows in flare kernels that were observed by the IRIS
satellite between 2014-2017. The GOES classification system was used as a proxy to for the energy of the
nonthermal electron beam that is thought to heat the flare footprint. The redshift in a Mg Il triplet line was
measured in twenty-six flares over three different GOES classes were measured to observe the redshift in
the Mg line as a function of time to determine how long it took the redshift to reduce to detection levels of
IRIS. Two different methods for measuring the decay of the redshift as a function of time, bisector and
gaussian, were used to test the robustness of the code across the wide variety of flares.

Results of the analysis show that downflow velocities reached 30~50 km/s, which was consistent
with previous results with a derived Mach number of 4~5. Time of half of the maximum velocity were
found to be between 15~30 seconds, indicating a rapid slowing. When looking at the down flow event
over time we note that the down flow slows down and stays constant around 5~7 km/s.



