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The solar dynam o generates magnetic fi elds storing ener gy in 3D m agneti c confi gurations w here promi nence m ass can form. Pr ominences ar e therefor e rel ated to reservoirs of fr ee m agneti c energy i n the solar
atm ospher e that is often r eleased abruptl y, pr oduci ng eruptive phenom ena ( flar es, CMEs). Large-am plitude oscillations (LAOs) in pr omi nences involve m oti ons with velocities above 20 km/s and l arge porti ons of the
filam ent that move in phase and are easily observed by ground- and space-based i nstr um ents. The LAO properties ( e.g. period, dam ping tim e) are dir ectly rel ated to the mor phol ogy of promi nences and the pr ocess
of formation. Understandi ng the prominence evolution is therefore key to our understanding of the evolution of magnetic fields on the Sun and their relationship to eruptive phenomena.
A catal og of Lar ge- Ampli tude Oscillati ons ( LAOs) in sol ar promi nences is com pil ed i n the scope of the Inter national Space Science Ins titute (ISSI) Inter national team “ Large-Am plitude Oscill ati ons in Solar
Promi nences”, l ed by M anuel Luna. The catal og is based on the H-al pha observati ons performed by the Global Oscill ati on N etw ork Group ( GON G) i n 2011 and 2014 to cover l ower and hi gher sol ar-activity peri ods,
respec tively. We list and classify all w ell-defi ned LAOs in these tw o tim e periods. In an ongoi ng r esearch we are par ametrizing the oscillations and identifyi ng the triggering agents/events. The catal og is foreseen to
be a s tar ting point for case studies, and i n addi tion, will serve for a com prehensive statis tical s tudy of LAO pr operti es to advance our unders tanding of the nature and excitati on mechanisms of LAOs, and the nature
of prominences in general.
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The GON G networ k telescopes ar e placed around the w orld
at Learm onth ( Aus trali a), U daipur (India) , El Teide ( Spai n),
Cerro Tolol o (Chil e), Big Bear (Califor nia, U SA) and M auna
Loa (Haw aii, U SA). The GONG Hα images all ow to i dentify
filam ents easily and to foll ow LAO m otions, w hich ar e
detected by eye by visualizi ng the data (usi ng Solar data
view er available at gong2.nso.edu). LAOs ar e seen as
peri odic m oti ons of parts of fil aments (or whol e fil am ents),
where we only selec t events where the peri odic m oti on is
clear and discard apparent counter str eaming flows or
oscill ations w hich ar e not clear. We focus on two tim e peri ods:
(1) near solar minim um – si nce August 2010 (w hen the
netw ork s tar ted to oper ate) to July 2011, and ( 2) near solar
maximum – since January 2014 to December 2014.
It shoul d be noted that visual identificati on of LAOs i s only
step 1 i n buil di ng the catal og, i .e. not all visually detec ted
LAOs are suitable for further analysis (s tep 2) because
ampli tudes ar e too small or the m oti on is too com plex to tr ack
it with a slit. After the step 2 (tim e-dis tance di agr ams) the
oscillation is either confirmed as an actual LAO or discarded.

BUILDING THE LAO CATALOG

Step 1: detecting a LAO Step 2: Time-distance diagrams Step 3: Identifying triggering agents

To analyze the oscill atory m ovement and derive its param eters
time-di stance diagr ams ar e pr oduced usi ng slits along the path of
moti on. The slits from consecutive im ages ar e then folded next to
each other i n a m anner that the x- axis corr esponds to the tim eline,
whereas the y- axis corresponds to the spati al ex tent i n the
direc tion of the m ovem ent and the intensi ty profil e outlines the
oscillatory movement (see e.g. Luna et al., 2014, ApJ).
In order to encom pass the entir e motion i n the filam ent it is
necessar y to follow the m oti on of the lar ge-am plitude
displacem ents with curved paths. For that pur pose w e use a
procedure involvi ng curved slits . Firs t the path of m oti on is
sel ected by clicki ng on the im age to pr oduce points w hich are
fitted with a curve. The curve is then divided into segments which
are used instead of pixels when fol ding slits next to each other,
where a pr ocedur e has been devel oped to account for the fact
that the coor dinates are not continuous ( Luna et al ., in
preparation).
The param eters of the oscillatory m oti on ( am plitude, peri od and
dam pi ng tim e) are derived from tim e-dis tance di agr ams by fit ting a
damped harmonic function (exponentially decreasing sinusoid).

We analyze w hether or not LAO w as triggered by an er uptive event and to each
LAO w e try to associ ate a fl ar e, CM E or EUV w ave. For that purpose w e first
determi ne visually w hether a flar e or eruptive promi nence is observed in the
correspondi ng GON G Hα im age prior to the start of the oscill ati on. The
timespan in which w e woul d expec t to observe the trigger is limited by the
distance of the triggeri ng fl are/CME/EUV wave source r egion to the fil ament and
expected speed range of the disturbance (400-1200 km/s), w hich is estim ated
based on the ”realisti c” expec ted values for Alfven speed. W e use the online
SOH O LASC O CME catal og (avail abl e at cdaw.gsfc .nasa.gov), w hich provi des
CME observations in LASCO coronagr aph, as well as fl are observati ons i n EU V
imager and GOES X-ray fl ux. CM E is associ ated to a flar e/eruptive filam ent
usi ng tempor al and spati al criteria (see Vršnak et al., 2005, A&A). For backsided
events w e use STEREO observations (i n 2014 w hen i ts fi el d of vi ew captur es
the back si de of the Sun, STEREO C OR CM E catalog availabl e at
cdaw.gsfc.nasa.gov).In addi tion, we sear ch an online l arge-scal e coronal
propagati ng fr onts ( LC PFs) catal og by N. Nitta ( availabl e at aia.lmsal.com) for
possible associated EUV wave.
It shoul d be noted that not all LAOs can be associated wi th a possibl e
flare/CM E/EUV w ave tri gger. H ow ever, when possi bl e, this allows speed
estimation of the disturbance that triggered LAO.
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