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Definition of Omega Bands and Torches

Omega bands and Torchs are

the “same Aurora” by DMSP
spacecraft




THEMIS: Coordinated space and ground observation

THEMIS All-sky Imager network




THEMIS: Coordinated All-sky imager network

2011.03.01.0736:06UT

Omega band aurora




Event survey using THEMIS ground-base

All-sky Imager network

Selection of Omega event using THEMIS GBO summary
plots for 8 years data from Jan. 2007

J

[ Picked up ~ 330 events ]

U

Morphology using Movie data

U

Statistical characteristics




Classification of Omega band aurora

Classified into 3 sub-type

1. Classical Omega band (O-type)

2. Torch or Tongue (T-type)

3. Omega and Tongue (O/T-type)




Classification of Omega band aurora

Classical Omega band Tongue (Torch)
O-type T-type
(Classical Omega band) (Torch)

Omega and Tongue

O/T-type
(Omega and Tongue )

2009.02.27_GILL 1012:30 UT

2011.03.01_GAKO
1427:00 UT

13.02.07_SNKQ 0847:00 UT




Example of O-type (Classical Omega)

O-type

(Classical Omega band)

2009.02.27_GILL 1012:30 UT



Example of O-type (Classical Omega)

Growth signature of Torch

2009.02.27_GILL

1006:00 UT

1010:00 UT

1012:00 UT 1014:00 UT 1016:00 UT



Example of T-type (Tongue)

T-type

(Tongue )

| Looks like a
-,._......,.;E- llTongue”

13.02.07_SNKQ
0850:00 UT



Example of T-type (Torch)

T-type
(Torch)

2011.03.01_GAKO
1427:00 UT



Example of T-type (Torch)

Growth signature of Torch 2011.03.01 GAKO

1422:00 UT 1423:30 UT 1425:00 UT

1426:30 UT 1428:00 UT 1429:30 UT



Example of O/T-type (Omega and Tongue)

O/T-type
(Omega and Tongue )

13.02.07_SNKQ 0847:00 UT



O/T-typeHs B[ ZF el B 11.10.02_KIAN

1215:00 UT

1216:00 UT 1217:00 UT 1218:00 UT



Example of O/T-type (Omega and Torch)

O/T*-type
(Omega and Torch)

2008.03.09_GBAY 0510:00 UT



Example of O/T-type (Omega and Torch)

Growth signature of Omega and Torch | 2008.03.09 GBAY

_—

0504:00 UT 0506:00 UT 0508:00 UT

0510:00 UT 0512:00 UT 0514:00 UT



3 different types appeared within one event

O, O/T, then T-type

2008.03.09_GILL

0428:00 UT 0431:00 UT

0433:00 UT



FE3Z B 12 0D EL A

2008.03.09_GBAY

0428:00 UT 0431:00 0434:00 0438:00 0442:00 0443:30
2011.03.01_GAKO

1420:00 UT 1422:00 1426:00 1427:30 1429:00 1433:00
2011.03.01_GAKO

4
4 4

1309:00 UT 1312:00 1317:00 1321:00 1328:00 1330:00
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Occurrence
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Eastward Drift speed

Eastward Drift speed ~ 400 m/sec

2011.03.01_GAKO
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#Et431E: Drift speed (eastward)
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THEMIS all-sky camera network and Su erDARN
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SD observation of Omega band aurora

FOV of % & FOVof - |
Mcgrath (MCRR), Alaska GakonafGAKO), Alaska | -




2008.03.05 event
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2014.03.01 event
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#5005/ : Duration within the field of view

2008.03.09_GILL

0428

0432 0434

4

~ 18 sec
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Occurrence
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#%YiR UREH : Recurrences of Omega aurora

Recurrence Period
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fREHIF1E: Recurrence period
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Ps 6 Magnetic Pulsation

Relation between Omega band
auroras and Ps6 Magnetic
pulsations
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Summary

Analyzed Data

Picked up ~ 330 Omega event from THEMIS GBO All-sky imager
Morphology

e Omega bands and Torches are the same aurora

e C(Classified into 3 sub-types, O-type, T-type, O/T-type

e Occurrence probability is T-type > O/T-type > O-type

e Growth process is from O-type, O/T type ,then to T-type

e Dynamics of growth signature is not Vortex but Extending
Statistics

e Eastward drift speed is ~ 400-600 meter/sec

e Duration within the field of view is ~15-25 minutes

e Recurrence period is ~ 10-30 minutes
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