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Ellerman bombs: magnetic reconnection in low solar atmosphere
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Ellerman bombs: magnetic reconnection in low solar atmosphere
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Ellerman bombs: magnetic reconnection in low solar atmosphere
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Ellerman bombs: magnetic reconnection in low solar atmosphere
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Ellerman bombs: magnetic reconnection in low solar atmosphere

http://tsih3.uio.no/lapalma/qgallery/textbook EB hbeta 11Aug2020.mp4

- 2.0

'IUI" IIITIIUI'TI'TI‘['I’T]U'TT1"T

-100 -50 0 50 100 -100 -50 O 50 100

0 5 10 15 20 25 2 -1 0 1 2 2 -1 0 1 2 2 -1 0 1 2
SST/CHROMIS/CRISP 11-Aug-2020 AR12770 Ax [arcsec] Ax [arcsec] Ax [arcsec]


http://tsih3.uio.no/lapalma/gallery/textbook_EB_hbeta_11Aug2020.mp4

time [min]

Unigue observations of Ellerman bombs with MiHI instrument
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Plasmoid-like blobs emerging from Ellerman bombs: FWHM sizes 0.1 - 0.4
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Ellerman bombs in the penumbra
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Ellerman bombs in the Quiet Sun
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Large numbers of
Ellerman bombs In
quiet Sun:

>120 QSEBs

— >/50,000 over
whole Sun
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QSEB at p=0.76

Flame, strong HP wing
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QSEB at p=0.76

Flame, strong HP wing
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QSEB at py=0.76
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Impact of Quiet Sun Ellerman bombs on upper atmosphere?
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Impact of Quiet Sun Ellerman bombs on upper atmosphere?
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Longer-lived QSEBs (> 1 min);

Some (15%) can be associated with brightenings in SJI 1400 and have Si IV 1394A emission
—impact on overall atmosphere is limited

A. Bhatnagar et al. 2024 A&A 689, A156 / arXiv:2406.09585



Connection between Quiet Sun Ellerman bombs and spicules?

""HB +31 km 51 08:42:52

arcsec
o
arcsec

O (@)
Q

v 3
et o
© ©

HB -37 km s~

arcsec
o
arcsec

0

arcsec arcsec RIESSE arcsec

Some suggestive cases of QSEBs with spicule activity

Movies courtesy of Mats Ola Sand M.O. Sand et al. in prep



Connection between Quiet Sun Ellerman bombs and spicules?
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Some suggestive cases of QSEBs with spicule activity
....but: majority of spicules have no QSEB....and majority of QSEBs have no spicules

Movies courtesy of Mats Ola Sand M.O. Sand et al. in prep



Conclusions

‘Ellerman bombs can be found in many different environments:
Active Region, sunspot penumbra, and Quiet Sun

Ellerman bombs in Quiet Sun are ubiquitous: >750,000 at any time
*Impact on upper atmosphere is limited
*Some have signatures in transition region diagnostics

*Some seem to be associated with spicule activity



