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The AIA de-spiking routine has been found to remove real solar features from the data (e.g.,
Young et al., 2013). This report describes efforts to automatically identify these events by only
using the AIA “spikes” files.

1. Downloading spikes files

These can be downloaded by going to:

http://jsoc.stanford.edu/ajax/exportdata.html

and entering a query in the ’RecordSet’ box such as:

aia.lev1_euv_12s[2011.02.10_05:00/40m][193]{spikes}

which requests all spikes files for the 193 filter for a 40 minute period beginning at 2011 Februrary
5, 05:00 UT. Make sure to select ‘url-tar’ in the ‘Method’ droplist to ensure you get a tar file
containing the files.

A full day of data will generate 7200 spikes files for a single AIA filter, and these have a
size of about 1 GB. Note that only the AIA EUV channels are de-spiked: the 1600 and 1700
channels are not de-spiked.

2. Processing

My procedure for identifying real spikes is to search for spikes that are present at the same
location for three consecutive frames (see discussion about using 2 or 3 consecutive frames in
Sect. 3). To identify all such features, do:

IDL> output=spk_process_sequence(filelist)

where filelist is the list of spikes files. I found that there are a number of persistent spikes
above the limb, so I apply a filter to only include events for R ≤ 1000 arcsec of disk center.

Some events will have more than one spike, so I group the spikes into individual events with:

IDL> group=spk_group_spikes(output)

This routine checks for spikes that are within a radius of 5 pixels of each other.
To show where the events occur on the Sun, do:

IDL> p=spk_plot_events(group)

where different colors are used to denote the lifetimes of the events. An example of the results
from this routine is shown in Fig. 1, which shows the events contained in ‘group’ identified from
3180 frames from 2015 June 15.

To request JSOC cutouts for an event, do:

IDL> spk_request_cutouts, group[i], 193, output=output

where i is the index of the event that you want. This routine makes use of Rob Rutten’s routine
sdo_orderjsoc, which is available at:
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Figure 1: An AIA 193 image from 2015 June 15, 05:22 UT, showing the spike events identified
as being real. Blue, yellow and white crosses denote events with lifetimes of ≤ 1 min, > 1 min
and ≤ 5 min, and > 5 mins, respectively.

http://www.staff.science.uu.nl/~rutte101/rridl/sdolib/sdo_orderjsoc.pro

You will receive an e-mail when the cutouts are ready, which usually only takes a minute or two.
To automatically check the status of a request and download the tar file, do:

IDL> sdo_jsoc_check_status, request_output=output

which will both download the tar file and unpack it in the current working directory. To choose
a different directory, use the keyword outdir=.

3. 2-frame versus 3-frame

For the 20160215 test data-set, I compared the results of identifying events by identifying spikes
in the same spatial pixel for 2 consecutive frames versus 3 consecutive frames.
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For the 50 frame sequence I considered the 3-frame method found two events, while the
2-frame method found 31 events.

I checked three of the events from the 2-frame method, but the data did not show any solar
event at the spikes’ locations, so I conclude that this method does not work.
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