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Borealis upgrades - transmission changes

ROS and GC214 (42U)
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Traditional “Narrow beam”

T = 1 minute per scan
3.7s per beam




ROS and GC214 (42U)
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T = 1 minute per scan
3.7s per beam

Borealis “Wide beam”

T = 3.7/S per scan
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Borealis upgrades - “Wide beam” transmission

November 7, 2022, Inuvik 16 A htennas
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Borealis upgrades - “Wide beam” transmission
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Borealis upgrades - “Wide beam” transmission
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High-res SuperDARN Convection Patterns?
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Making a convection map: the standard way

04/06/2000
Q4  16:58:00 -
17:00:00 UT

* Collect LOS velocity
measurements from all A 2

o Nominally every two minutes /7% 0

* Grid data into equal area S
bins o e e

Chisham et al, [2007]
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Making a convection map: the standard way

04/06/2000
Q4  16:58:00 -
17:00:00 UT I
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* Collect LOS velocity | —

measurements from all 13 P S E
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o Nominally every two minutes ;&0 7 80 g b
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* Grid data into equal area U s L T 3
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cal mapping of polar clectrodynamics

Electric field is directly represented through the
sum of divergence-free and curl-free components
(spherical elementary current systems method)

Horizontal currents
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Lompe vs Map Potential - Jan/Feb 2024 wide-beam runs
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Lompe vs Map Potential - Jan/Feb 2024 wide-beam runs

Zonal residuals Meridional residuals

0.003 1 Radar m 2 Radars 0.003 A 1 Radar| T 2 Radars
Lompe N=1.88e108 N=5.47e+4-07 Lompe N=9.38e-+07 N=2.74e+07

---= Map Potential ---- Map Potential

/1_\ 0.002 - - /
(o = 176.46) \ AT [0 = 178.45]

-
-
-
N}

___________

=
-
-
p—

0.001 ~

———————————

Probability density

[a = 243.38]

P ——————

B 1o = 260.56 |
. — 0.000 - — . . N.\ :
3 Radars m 0. 7 3 Radars|
N=8.43e+06 -
z [
= \\ I \\
2 0.002 0.002 - \ LA
2 RS . 1o = 153.7 |
= o = 167.29, e LTy
o) — e — e J I
® \ :
-g 0.001 0.001 ~ \ l
o \ |
|
2 |
0.000 1 1 1 1 1 - T 1 I I 0.000 | | | | | = | | . | |
—400 —200 0 200 400 —400 —200 0 200 400 —400 —200 0 200 400 —400 —200 0 200 400
Residual velocity [ms™] Residual velocity [ms™] Residual velocity [ms™] Residual velocity [ms™1]

Lompe residual o is systematically smaller, median closer to zero



D
- S
D
e
Q.
72
O
-
O
1L
(O
D
- S
O
0
wid
/)
(O
LL.
D
i en
j—

AS

o
Q
>
D
7
-
-
Q

e

-
(©
Q.

)

—

e
&

—
Q

i -
Q.
7
O
-

O
Q.
(©
&
. -

©
O

ol

/\- 1000

TlmE_ A1DopA (] dueydsouo|

= o
L -
LD

250

0

2024-02-13 14:00:02

2024-02-08 08:00:03

2024-01-16 04:59:05




The Fast Borealis lonosphere:

The temporal resolution of a satellite,
the large coverage of a ground-based network

Swarm B: 2024-01-16 04:58:37:225000 DMSP-f16: 2024-02-08 14:11:09 /\ 1000
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Fast Borealis lonosphere +
all-sky cameras
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Collaborations + Conjunctions

Fast Borealis lonosphere +

all-sky cameras
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The Fast Borealis lonosphere daniel.billett@usask.ca

| | Quick-browse
* Data freely available online once generated .
plots available at
\’sugerdam.ca/fbi




The Fast Borealis lonosphere daniel.billett@usask.ca

. . uick-browse
* Data freely available online once generated Q

plots available at
* ~53 days worth, including 2024 solar eolik_bu erdarn.ca/tbi




The Fast Borealis lonosphere daniel.billett@usask.ca

. . uick-browse
* Data freely available online once generated Q

plots available at
* ~53 days worth, including 2024 solar eolik_bu erdarn.ca/tbi

* Up to 10 days per month available on
advance request




The Fast Borealis lonosphere daniel.billett@usask.ca

Quick-browse
plots available at

* ~53 days worth, including 2024 solar eclipse superdarn.ca/fbi

* Data freely available online once generated

* Up to 10 days per month available on
advance request 5
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The Fast Borealis lonosphere daniel.billett@usask.ca

Quick-browse
plots available at

* ~53 days worth, including 2024 solar eclipse superdarn.ca/fbi

* Data freely available online once generated

* Up to 10 days per month available on
advance request RN

* 2025: Borealis at
Hankasalmi to overlap |
with EISCAT 3D '

* Working towards 24/7/365 operations
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