A Two-Sided-Loop X-Ray Solar Coronal Jet and a
Sudden Photospheric Magnetic-field Change,
Both Driven by a Minifilament Eruption
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Yohkoh (X-rays) Identified two kinds of coronal jets

Single-spire jets

Two-sided Loop Jets
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Single-Spire Jet

Recent studies indicate that many/most [single-spire] coronal Jets
are small-scale versions of solar eruptions that produce flares and
CMEs; a minifilament erupts to cause the jet.

Hinode/XRT AlA 193
HINCDE XRT J.@(A/lSAS. SIRIUS 17—-3ep—2010 22:02:47.920 SO0 AlA_Z2 193 17—Sep—2010 22:02:98.630 UT
1 By T T R S S s e e e
1000 - £ 1000 [SEN.
~. S8CE - . Lad
g s ! ; :
7 960 ™ 960
940 5 940
g20 I M ST 920
—20 0 20 40 60 5O e 20 40 60

X {arcsecs)

X {arcseca)

Sterling et al. (Nature, 2015)



Single-Spire Jet

Recent studies also indicate that the miniflament is built and
triggered to erupt by magnetic flux cancelation.
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What about two-sided loop jets?
Yohkoh/SXT
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We observed a two-sided loop jet, using Hinode/XRT
and EIS; and SDO/AIA and HMI
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SDO AlA_4 304 30—-Dec—2015 22:36:06.120 UT
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Dopper velocities from Hinode/EIS

Fe Xll vel on AlA 193: 30-Dec-2015 22:45 UT
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- R1 and B1: Either counter streaming or untwisting (e.g., Williams et
al. 2009); ~40 km/s.

- R2: supra-arcade downflows (McKinzey, Savage; Warren); ~40 km/s.



Erupting minifilament trajectory and velocity

Minifilament Displacement vs. Time
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- Maximum upward-rising velocity, ~140 km/s
- “Altitude” (deprojected) of horizontal field: ~30,000 km.
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Positive-polarity in box vs. time

Positive-Polarity Flux Change
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Flux jumps up exactly at time of minifilament-eruption onset






Summary and Conclusions

- Observed a two-sided loop jet with Hinode and SDO.
- Minifilament eruption leads to the jet.

- “"Miniflare” occurs at eruption site.

- Flows along horizontal field (~40 km/s from EIS).

- Eruption triggered by flux cancelation.

- Flare-loop field “pointing” toward Earth.

- Just one event, but consistent with many single-spire jets:
magnetic flux cancelation —> minifilament eruption —> jet.
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