EVALUATION OF THE MINIFILAMENT-ERUPTION SCENARIO FOR
SOLAR CORONAL JETS IN POLAR CORONAL HOLES & raimtm e e

» All, bar one, located jets can be described using the mini-fil- - .  80% of observed jets exhibited lateral movement of the spire - Jets are a lot more prevalent in the AIA data than the X-Ray
ament eruption model (Sterling et al 2015). away from the bright point. data and exhibit great variation.
« 70% of jets chosen for further investigation had a clear | . |« Except for one (questionable) case, the spire always moved - In no jet did the spire form before the bright point. Although

pre-eruption filament. " ' away from the bright point. this was dificult to measure.
" ' e An average of 17.6 jets per day per Hinode field of view of 400 by

Solar coronal jets are suspected to " » The movement ot the spire is an indicator to 400 arc seconds.
result from magnetic reconnection low | {1 { | {{ | 111111 the formation of the jet.
in the Sun’s atmosphere. Sterling et al.
(2015) looked at 20 jets in polar coro- /
nal holes, using X-ray images from the NNC
Hinode/X-Ray Telescope (XRT) and -
EUV images from the Solar Dynamics | | | | | | | | Figure 1.
Observatory (SDO) Atmospheric Imag- Schematic of Minifila-
ing Assembly (AIA). They suggested ment model eruption
that each jet was driven by the erup- (from Sterling et al.
tion of twisted closed magnetic field - 2015).

By using Solar Monitor we visually inspected the at-
mospheric conditions at the polar regions of the
sun. Dates which exhibited clear conditions on e
these images were recorded. Positive - Should the spire move laterally away

Lateral from the bright point, i.e postive lateral
movement relative to the bright point, §
this is an indicator of the mini-filament
behaving as suggested by Sterling et al
(2015).

Figure 9. Number of jets seen each day.

Using Hinode's Mis-
Figure 3 left - XRT image : ‘ i
from Hinode for Event 2. LT Operatlons Cat

Figure 4 below - AIA images  alog we selected peri- No
W from same jet - 102s cadence. 4 of gbservation at Lateral

the polar regions of 25 Jets Movement
times of interest. The

Movement

- It was not practicable to recover
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carrying a small-scale filament, which ~ We find that at least the majority of the Erimary fizta for each for 5 iets. LY
thev call a “minifilatment”. and that jets follow the minifilament-eruption sce- 1me peI‘lo W@S recov-
Y ’ ered usig Hmode/ XRT Negatlve Figure 7, Right. Traditional “Blow Out” #*

the jet was produced by reconnection nario, although for some cases the evolu-
of the erupting field with with sur- tion of the minifilament in the onset of
rounding open field. In this study, we its eruption is more complex then pre-

Simultaneous

Lateral Jet. Figure 8, Left. Chart showing jets with
Movement specific spire movement characteristics.

with 30-s cadence with the
thin - AL filter.

« Jet Bright Point (JBP) formation difficult to determine
due to the time resolutlon in the X-Ray wavelengths

Spire

. . . [ . i Figure 4 - Spire tracking in . o . . .
carry out a more extensive examination S.ented in the simplitied SChemat.l G o Ster For jets carried forward for further a X-Ray. Distance vs Time = - 11 jets exhibited bright points before spire. 18 were betore
f 1 1 . t F 180 h llng et al. (2015) FOI' all cases 111 WhICh . t t d t i ~~ plots. We can see a roughly — ~ % . not clear. 3 occurred Simultanegusly as viewed by JBP
Ol polar coronal jets. From ours . : : mvestigation we used concurrend, | S Tl linear relationship for the ini- Seeseetests : 11 ]
, we could make a clear determination, the § . /e , S o . Hinode/XRT. ets

of XRT polar coronal hole observations spire of the X-ray st drifted leterally images from SDO/AIA at 12 second . gje Cet pire eruption se- Not Clear

_ U . . cadence at 171A, 193A, 211A and ' -  No j isi i ‘ ‘ int.
?,prea.d. over two years (201.4. 2016), we away from the jet-base-edge bright point; oA e havae StrOI; o S | L/ No jet had a visible spire before the jet bright point 18 Jets
identified 130 clearly-identifiable X-ray this spire drift away from the bright " 1' T 5 X b f ' | . . Potential further investigation in AIA wavelengths
jet events and thus determined an point is consistent with expectations of 508K OGgaérII( gn;{ airgpf?aKuII:e:S e((): ” would be required for concrete statements.
event rate of over 17 jets per day per in the minifilament-eruption scenario for ti.vel;f ' P esserer R e .. el

the Hinode/XRT field of view. From coronal-jet production. This work was
the broader set, we selected 25 of the  supported with funding from the NA-

largest and brightest events for further SA/MSFC Hinode Project Office, and
study in ATA 171, 193, 211, and 304 from the NASA HGI program.

MINIFILAMENT VISIBILITY CONCLUSION

1 « Cases where viewing conditions were favourable, the spire moved away from the
Jet Filament bright point. 1 moved toward, however, this was dubious due to its position on

\\“
\

* Most jets had a visible mini-fil-
ament central to the eruption of the

Angstrom images. jet. 202 Clear Filament the limb and the opportunity for geometries to exsist where the spire is only per-
. cieved to move away.
I |\ | | I ‘ROD l \ ( :’ I ‘IO |\ | 1 il ‘ YIS Consistent But Unclear
. _ I' I'llalll€n .
. B se.condafrifl nunlgiei" i 8f (.:on cd ZLLs IS Consistent But Unclear « For nearly all events observed with AIA we could see a clear minifilament moment to form jet
sistent eruption with a liely position 20 Jets and JBP. For some jets it was not possible to make out the minifilament, however, the minifila-

for the minifilament, however, this-
could not be confirmed, often due to
obscuring haze.

2JUill Consistent But Unclear ment location could be reasoned from the observation. These were marked as consistent. One
206 Clear Filament eruption did not clearly fit the mini-filament eruption scenario.

207 Clear Filament

« So@lar X-Ray jets are explosive and
short lived phenomena originating in
the low atmosphere of the Sun (e.g.,

« There exists a great variety of minifilament eruptions which follow the scenario suggested by

e T'wo events could not be observed

S}.liba.ta et al. 1992, Shimojo et al. 1996, clearly enough to make any conclusion 208 Clear Filament SterIirIg et al..For. instance thfa minifilament rolled over, split or teared. It may be impracticable
Cirtain et al. 2007, Savcheva et al. and thus remain uncertain. 209 Clear Filament to divide the jets into categories such as blow out or standard.
2007). These jets are easily identifiable . Consistent _ :
) : * One event which could be observed had but Unclear 210 Clear Filament « Some jet events may be interconnected in such a way that an eruption induces another eruption.
near the solar limb and frequently ob- o clear filament —— 511 . i
: ots ] .

- - - 1 ear Filament
served in .Coronal regions by satellite * The jets showed variety and diversity in their ) .  The results are most generally consistent with Sterling et al (2015) minifilament jet scenario.
telescopes in the 0.2-2.0 keV Range. structure, however, the filament was critical in the 212 Clear Filament Most solar coronal jets follow the mini-filament eruption scenario in the solar coronal poles.

These jets are traditionally thought - i cruption. g‘i Cleaﬁ Uncertain JEY Consistent But Unclear
° J I radaltionally u llamen ) :
to be best explained by emerging flux ‘ 214 Uncertain
. Figure 6, Above. Chart showing the rela- 215 Clear Filament
on the COI:OHal s:urface with S.ubseql.lent oration and further study by utilization of tive populations of clear filaments within :
reconnection with the ambient field. the Solar Dynamics Observatory / Atmo- jets. 216 Uncertain
More recently it is has been suggested : Figure 5 Left to Right, Top to Bott ‘ ' Moore et al. 2013 ApJ, 769
that Solar X-Ray Jets are formed by a sphere Imaging Assembly. Sn TR 11 Clear Filament Sterling et al, 2015, Nature 523, 437
o . . . 5.1 - Event 212. Filament rising before jet 28 Consistent But Unc]_ear Moore et al. 2010, ApJ, 720, 757,
mini-filament eruption which induces . InvBktigated elements of the mini fila- T 9219 Cl il ¢ Cirtain, J. W. et al. 2007, Science, 318, 1580
magnetic reconnection, in a manner ents for each of the 25 jets selected for PHOES: | €ar I'llamen Moore, R. L. et al. 2001, ApJ, 552, 833
Comparable to solar flare eruptions. . J 5.2 - Event 219. Pre-eruption filament 220 a Clear Filament SaYcheva, A. et al. 2007, PASJ, 59, 771
further study in the 171, 193, 211 and 304 , : Shibata, K. et al. 1992, PASJ, 441, 173
. A lenoth moving upwards. 1934. 220 b No Clear Filament Shimojo, M. et al. 1996, PASJ, 48, 123

« We present observations of coronal ngstrom wavelengths. | | 99 : ’ ’ L
jets observed in the coronal regions 5.3 - Event 217. Jet on solarlimb with clear Oc Clear Filament
of the sun from 180 hours of ob- * e We shall look at 3 features of the jGt filament rising before eruption. 193A. 291 C]_ear Filament

to see if there exists a prejetting fila-
ment, spire movement and forma-
tion timeline.

servation spread over 2 years col-
lected from the Hinode Space Sat-
ellite aggregating to ‘
130  distinct  jet § |
events. Of these’ v
events 20 jets were
selected for corrob-

4 - Event 220. Jet on solar limb with clear | 299 Clear Fil
5.4 E .t220 Jet lar limb with cl = ear Iament ACKNOWLEDGEMENTS
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elbows.” (cf. Moore et al. 2001.)171A. 224 C Clea,r Fi]_a,ment
| o : Table 1, Left. Showing each jet with fila-
5.6 - Event 223 with erupting filament. 304A - 226 Clea,r Flla,ment ment determination.

Figure 2 Standard form jet from data
set, Event 10 in ATA 211.




