R005-14
AR 11124 PM2 (15:30-18:15)
17:00~17:15

2003F 10 H24 HDEAY T R b= LICH S PREEANDEBIZREAICE o TS
C N7 630-nm AKIEFEEHEYSD MAGE €7 )Lt

#ARIH B4 D, )1 AR Y, Pham Kevin®), KI5% fE— U, B 58t Y, P8R ARHA1 3, Perwitasari Septi®), 1114 i ), 225
R4

(1 &, K5 HibfF, (?National Center for Atmospheric Research, G [EHESHTZeHERE, (4 5K - 412 BT

MAGE model analysis of electric field penetration into mid-latitudes associated
with a strong substorm on October 24, 2003
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One of the causes of ionospheric and thermospheric variations at mid-latitudes is the ionospheric electric field that
promptly penetrates from the poler region to the equator associated with storms and substorms. It is known that when
the Region 1 field-aligned currents dominate as the substorm current wedge, a westward electric field penetrates to the
mid-low latitudes on the night side. The oblique downward ExB drift associated with the westward electric field causes
O™ in the ionosphere to penetrate to lower altitudes, interacting with higher Oy densities, and resulting in 630-nm airglow
enhancement.

A strong substorm occurred at 1525 UT (0025 LT) on October 24, 2003, with a minimum AL index of "-1900 nT. Almost
simultaneously with the substorm onset, we observed a 630-nm airglow enhancement without time delay at three Japanese
stations (Rikubetsu (43.5°N, 143.8°E), Shigaraki (34.9°N, 136.1°E) and Sata (31.0°N, 130.7°E)). This event occurred during
the main phase of a storm with a minimum Dst index of -44 nT. A Sudden Commencement (SC) associated with a solar
wind increase was observed at the same time. From ground observations by ionosondes and a Fabry-Perot interferometer,
we observed a downward motion of the ionosphere, while no change was observed in the ionospheric electron density and
neutral winds. Then, we used the Multiscale Atmosphere-Geospace Environment (MAGE) model to simulate the penetrating
electric field and neutral winds during this event on global scale.

With the substorm onset, the MAGE model shows that the vertical component of the ExB drift velocity decreased by
~30-35 m/s without time delay in the latitudes over Japan, corresponding to an electric field of "2.0-3.2 mV/m. From
the measurement of nighttime medium-scale traveling ionospheric disturbances, it has been reported that an electric field
oscillation of “1.2 mV/m was sufficient to reproduce the 630-nm airglow amplitudes of "20%. However, in this event,
electric field changes were estimated to be "2.0-3.2 mV/m in the MAGE model, while the 630-nm airglow enhancement
was "250-500%. Thus, the model possibly underestimates the intensity of penetrating electric field. The westward electric
field in the model extended from 75°E to 150°W (2100-0600 LT), which is comparable to the result of global modeling of
substorm electric field by Ebihara et al. [2014]. The neutral wind was not changed in the MAGE model. Therefore, the
simultaneous 630-nm airglow enhancement observed over Japan was confirmed to be caused by the westward electric field
penetration associated with the strong substorm onset. We will also investigate changes in 630-nm airglow intensity based
on the ionospheric plasma density and neutral atmosphere density in the MAGE model to clarify the relationship between
the penetrating electric field and the 630-nm airglow enhancement.

FEECEMESABOZH Z5 FEITEROD 1 D2 LT, WEESY 7R b — L1205 Bl 5778 £ THRRIC
BATA2BHBEBENETONS, ZhiE. F TR —20BIHEsTHLY P2y PBRENFEET R 22T
Region 1 A EB L, HHOHEBETIIAEMZESPRATIEEZILNT VWS, ZOFMEESICMES ExB R
7 RS FRIE LN E 2T, BHEE 7S X~D 0T 2% D 0y DEENEHWVESEEICE AL, 630-nm TR AKX
DN T B,

2003 4F 10 H 24 H® 15:25 UT (00:25 LT) i AL 158D H/IMEDHI-1900 nT TRHICFE L /2580 7 R b — A 05%
LT, TheIRERERFICHAD 3 B (FER (43.5° N, 143.8° E). 2% (34.9° N, 136.1° E). #£% (31.0° N,
130.7° E)) TrILAPNCREREBEIE D 22\ 630-nm KE DN EBH Lze 2D A X &, Dst {88 &/ MED-44
nT TH o 7255 WIHEKURD FHICFHEAE L. FRHICKBBE O 2072385812 5 Sudden commencement (SC) 23 & #1172,
HARDA X7 Yy T2k 2806, BEEEO NEEESIDBIIS N, BHEOY—2 B TEERS7 7 7)) - R —F
BEH K 2P HERICIZZ DA XY MHES BB R SN o7z, & 2 TAMF TR, Multiscale Atmosphere-Geospace
Environment MAGE) EF L ZHH LT, TDARY MIBIF LA — L TORABSZEHFHEDS I 21— a v
T o7z,

ZDEFIEETIE, 72 b—2aBBICED, BExB F VU 7 MEEOREMRD1E. HAS 22 TR A TN IRFREHELE 72 <
#730-35 m/s T L7ze ZAUZ. #92.0-3.2 mV/im OEBESICHYS T 2, KO RBEIRMEEEEEELL OBt 1.2



mV/m OBEZEHNIH 20% D 630-nm KRHAEZFH 24D e pAHEINTWDE, LELSEIOA XY FTld, EFLH
518 5N EHZEIEH 2.0-3.2 mV/m 12X L, Bl X 17z 630-nm KEEHEE DHEEIEH 250-500% TH - 7=, BIHE
{BIZR U TREOERE DM EREICRKE W20, ETAPMRAEBSOBE /NG L TW2REEESE X 51 3, £
FUFHEORTIEFEREXELIZ 75° E25 1500 W (Gfi5EF 21:00-06:00 LT) FTEMS->TBH. ZOFEHRIZ. Ebihara
etal. [2014] 12 LBV TR P —LICESBABBO 70 —NLEFY Y LB ETHELRBETH 72 Ty EF
NEE TR EL L o7z, Lo T, HA LZZCHEIX N =mAb 5 NS RERHEZE D 720 630-nm KEOED 3
FiF, WY TR b — ADBRICHES TR X OB ABIBICE > T ZRIINEEEZ SN S, HETIE. EFALRLE
ONDBBETEE, FHEEDEEDMIZHEIWVT 630-nm KEAIEEDELEFHNR, RAES Y 630-nm KEIEHE DR
BREWELPIZL, METEFETH S,



