High-latitude ISR
Observations of the Auroral
Oval

Group 1 - lon Upflow/Auroral Oval
(Amal, Emily, James, Kyle, Neethal, Rikard, Riley)
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Experimental Setup

ESR Svalbard Radar

e Folke Mode - Field-aligned 42m and
Southward 32m at 30 degrees
elevation

e Chose this mode to use both
antennas

e Pointed the 32m towards where we
thought the auroral oval would be

Photo by Tom Grydeland, from Wikimedia
Commons.



Experimental Setup

EISCAT Tromsg Radars

e UHF - Beata mode - field-aligned

e VHF - Bella mode - Northward at 30
degrees elevation

e Pointed the VHF towards where we
thought the auroral oval would be

Photos of the UHF antenna (top) and VHF
antenna (bottom). From the EISCAT Japan
website.



Tromso Svalbard




Experimental Setup

Time of experiment:

August 13, 2019, 20:00 - 22:00 UT
(22:00 - 00:00 MLT)

We chose this because it was the closest
time period to the nightside aurora - ideal
MLT for precipitation in oval

Right: Photo of the aurora by Lars Tiede, from Wikimedia Commons. 6



|dentifying the Auroral Oval

e The auroral oval maps to the precipitation of energetic ions and electrons that originate in the
magnetosphere.

e North of the auroral oval is polar cap, which is magnetically connected to solar wind

[ J

Auroral oval is variable! It can widen and expand southward with geomagnetic activity

Aurora Forecast .« Forecast For: 2017-10-03 00:45 UT Aurora Forecast -k Forecast For: 2017-09-08 00:45 UT
Y pr, Hemispheric Power: 10.51 GW ¥ = Hemispheric Power:118.89 GW
OVATION-Prime Mogdeél - (Typical Bange 5 to 150 GW) OVATION-Prime Mogdel {Typical Range 5 to 150 GW)

- 4 é
Probabmt of Visible Aurora
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10% 50% %

Observation Time: 2017-10-03 00:15 U




Various electron., 1on, and
electrodynamic process are
responsible for heating and
accelerating ionospheric plasma.




a)

Typical example
of lon Upflow o)

event observed
at Svalbard ?

Sequence of upflow burst
observed during times
when auroral activity was

present above Svalbard f)
9
Moen et. al, GRL 2004 h)

EISCAT Svalbard Radar: 20 Dec 1998
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Observations

Svalbard, Tromsg, ion upflow, auroral activity,
comparison with other data

10



for publication - ssa Ru b licatio

ESR - 42m field-aligned ESR - 32m Southward

e 12 12
- ¥ = 10 g B 10
- g
£ 4 "e
2 10 ‘%
2 =
T 200 3
10~ plo-d

=]

{0 2015 20:30 2045 21:00 2115 21:30 2145

5
g
Yo
=]
=

600

b=
b=

=
=

b
5 B
W) simersdwe | uoox3g

Altitude (km)
(W) simgeredwes | uol
Altitude (km)
[

1000

2000

7
-]
- y £ 2000
E 3
< 'g <
2 g 32
2 £ £ 1000
] 9 £
% =
20015 20:30 : 21:30 2145
) f ;
o (. i : LH 1
é, % g 00 3 d 3 | , h p Jﬂ § i.' B o
£ o : riag O Sy Sl ;"nm-' L 1.8
< % 100 | Ry S T = :‘:.r s
” - o — - .1030..:" : E : :
v _

13

w) ApsusQq uol

M) simEredwe | uo|

W) APooEs, YQ uo|



VHF Tromsg

Producad@rkard-T440s, 15-Aug-2019 Mot for publication - ses Rulee-of-the-road

Altitude km)

20:30

w) Apsueq uonos3

lo

T i L [TIF i 102
i i o
3 = o ote

21:15 21:30 2145 22:00

Altitude (km)

20:00 20:15 20:30

(W) simersdwe ) uoos3

- 4000

. ! »_ 3 ™ 2000

i sme 4 oom

: e i 1000
. 0

45 21:30 2145 22:00

T
e 3 =] s
8 2 b=

(W) sinEredwe | uo|

- -
g g (J‘EME‘]: =
SWw) Apoojea Yug uol

(.

[} Y N
1S "5
|
E
=<
k]
a
B
<
20:30 045 22:00
T
E
=
4
33
§
£
L L e I Le i
20:30

3

2045 I 21:00 21:15

UT (hr)

21:30 I 2145 22:00

UHF Tromsg

i, uUlng, ucaia, 1 J nugual vz
Producad@rkard-T440s, 15-Aug-2019 Mot for publication - ses Rulkes-of the-cad

400 Y ! 02
00 (8 ‘ " i : J ] g
: F 3 1011
: £ ¥ LB ; 3 G
& o il b Wi .
e v e bt .- 1010

2000 21:30 2145 22:00

: ' " ‘ 1000
== 0

20:00 20:30 2045 22:00
400 g 2 N ] ] 000
gl :?l LI "r id | ]
b ;' A 1000
100 8

2000 245

Altitude {km) Altitude {km)
N [
8 8

Alfitude {km)
N
-]

o

Altitude {km)
N
8

|
Q iy o =
§ B sewep E

21:00 R E 22:00

w) Aysusq uonos3

le

(W) sineredwe | uo| (W) simersdwe ) uoIos 3

=W) Apoolea Yiq uo|

(.




10BJ;

Attitude [km;
N
N
o

100 '\-a--*'ll-r'—’-’-lx Iv-?--fl,ﬂ-ﬂ-"—":---r‘- f.—‘"l‘ r—l 200
L A A S N N LG L S First results from the EISCAT Svalbard radar, GRL, 36, 2009

lon upflow observed at Tromsg
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lon upflow observed at Tromsg
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ACE 1 min Solar Wind Data (Uncorrected)
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Interpretation of Space Weather Parameters

e Bz is small, negative for some time. Possible evidence of a small substorm

earlier than our time period.
e Solar wind speed is slightly higher than normal.
e Density is low

There could be some connection to space weather driving, although it's hard to
know about the timing!
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Magnetic Perturbation from Auroral Substorm

Aurora/Substorm —3Pp  Westward (Hall) Magnetic Field
Current

. Current
North of South of

Event Event
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Magnetometer Tromso
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Magnetometer Bjornoya
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Magnetometer Donna
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VHF Tromsg (Northward - 30°) and 32m Svalbard (Southward - 30°)

Producad@rkard-T440s, 16-Aug-2019
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Conclusions and Summary

No clear ion upflow events observed at Svalbard
lon upflow observed in relation to electron precipitation above Tromsa
Small geomagnetic disturbances observed with magnetometer

Electron precipitation caused electron heating
o Leads to aurora!l

e Additional work: strong southward ion flow seen in Tromsg VHF at two
different times
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Introduction - James

Objective motivation - ion upflow, maybe it could be on nightside, keep it short - James
Experiment overview - Emily

Previous study of ion upflow - Amal

What we observed for ion upflow in Svalbard (no upflow) - Amal
Auroral Oval background - Neethal

Interesting features: Tromsg Precipitation - Neethal

Interesting features: Tromsg Electron Heating - Rikard
Interesting features: Tromsg upflow - Rikard

Interesting features: Tromsg ion drifts - Kyle

Space weather parameters - Kyle

Magnetometer data - Riley

Conclusions/physical interpretation - James
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Important points

Significant Electron precipitation is observed above Tromsg around 20:30 to
20:45 UT and 21:00 UT.

Svalbard UHF at higher latitude did not observe any significant precipitation.
At Tromsa precipitation is observed as clear enhancement in electron density
and temperature.

The ion velocities are also found to be enhanced during precipitation intervals,
with higher negative values indicating particle motion towards Tromsg location.
The VHF observations from Tromsg indicate the poleward edge of the
precipitation to be with in 70 degree latitude.

Magnetometer data at Bear Island, Tromsg, and Donna stations indicate a
westward current and thus aurora above Tromsg starting around 21:00 UT.
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