Equatorial lonization Anomaly Crest Merging During 19-20 January 2026 Geomagnetic Storm
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1. Background 4. Results: Observations
Equatorial lonization anomaly (EIA) primarily forms due to eastward . . . :
quatbrie y(EIA) p Y . Evolution of EIA crest Merging as observed in GOLD Ne Keogram of GOLD Ne and Madrigal VTEC
electric field. The merged EIA crests have been observed during both (a) GOLD Ne at -40° longitud (b) GOLD Ne at -50° longitud
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Objective: To investigate underlying physical mechanism driving EIA
crest merging during the main phase of 19-20 January 2026 geomagnetic
superstorm.
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Data: (c) 23:52 UT crests converging strongly (d) 00:10 UT single merged EIA crest Both GOLD and madrigal dataseijfeveals that pbeth N and S EIA crests starts to move toward

e GOLD level 2 NMAX + Madrigal TEC toward the geomagnetic equator near 35°W!! the equator and merge near 0Q’UT on Janueafy 20. The merging is stronger near 50°W lon.
* neutral winds at Millstone Hill (42° N, 72° W) Same longitude (-50°): GOLD Ne/Madriga
Model setup: 9. Results: GITM simulations (Preliminary) |, ..s mersed EIA > GITM TEC expands poleward 6 Data-model comparison

Global lonosphere Thermosphere Model (GITM) with self-consistent 3D “£0o lon T~UT -3 33 oo.Meridional wind at 42°N, 72°W, z ~ 250 km

simulated VTEC on 19 January TEC, wind and EF Keogram &

dynamo VvTEC on 2026-01-19 at 22:30 UT TECU vertical TEC at -50° longtiude

+ High Latitude forcing and auroral precipitation: SWMF/ Ridely lonosphere ||| = o [ (a) VTEC: Two distinct EIA (] "o Weimer_based
Model based AMIE files 30 a0 30 crests with equatorward A
o 20 l,, motion after 22 UT. However, 2 e S .
. .y ) . = 10 « after 23 UT, the southern crest /
3. Geomagnetic Conditions : "l g . expands: N orestis absent— || | £ >
—20 2 | ' unlike equatorward motion
; | é - o | and merge as seen in Universal Time (UT)
; i ) o ~30f ' GOLD/Madrigal data The SWMF based simulated meridional winds are more
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VTEC on 2026-01-19 at 23:00 UT TECU ~ p - » i - consistent with FPl observed winds. However, the large
e ‘ 4° 20 Universal Time (h) . difference in their magnitudes exist from 1 to 5:30 UT.
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lats, stronger eastward 7. Main Take ways and Future works

(L]’_;_’i/red) electric f'efgiiizs  Within 3 hours of equatorward movement, both N and S
. strr:)ngerl upwe;r EIA crests merged into single EIA crest near 35°W

rives the polewar longitude. GOLD Ne and Madrigal TEC are consistent on
expansion. In N low lats, the timing

E.Fis westward after 22 UTbutfi .- ¢ 500, unlike observation, the GITM simulated SH TEC

then switches to eastwara near crest expands poleward instead of merging.
momentarily before turning Future work:

Saversatme ¢y westward near 24:20 UT. . Match model’s neutral winds with FPI data.

e i 22207 longitude; 350 km | 'gso0 () Meridional wind >SH: strongf| |+  Investigate why the simulated electric field is +ve in SH.
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o , _(c) , « northward (+ve/red) from20to || |+ Separate the E-field (PPEF/DDEF) vs wind roles using the
S ¢ T NG *)""M'i'h"SYM"'H """"""""" :Z ol 5 *® 23 UT; NH: southward from 22 continuity equation (ExB vs wind vs chemistry).
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