Observing Space

How to study our home in the solar system
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rat i kveld er det ekstra stor
2 for a se nordlys i hele
t

legn og en solstorm pa vei gjor at sjanse-
se nordlys i kveld og i natt er usedvanlige
Na koker det bra, sier romforsker.

Dobbelteksplosjon pa sola gir
nordlys i store deler av landet: -
Det ser veldig lovende ut

Men ikke alle er sa heldige at de far se det. Sjekk
her om akkurat du far skyfri himmel i kveld.

aftige solstormer gir oss

rdlys-bonanza: - Vi gar mot
v‘ftige tider

t er ventet at aktiviteten pa sola sker
25. Det betyr flere solstormer og vakre
nen kan ogsa skape problemer.

Kraftig solstorm gir nordlys i hele
landet - Det er bare ett problem | kveld kan du (trolig) se nordlys

Flere kraftige stormer pa solen gjer at himmelen i over store deler av Sar-Norge
nesten hele Norge vil bade i nordlys i natt. Men
ikke alle far sett himmelfenomenet likevel.

Det har vaert mye nordlys i Ser-Norge i det siste. |
kveld kan det bli enda kraftigere, ifalge solforsker
Pal Brekke.

3)8)& GeoSphere Observed sunspot number (SIDC, daily)

6 i Observed sunspot number (monthly mean)

Prediction NOAA/NASA/ISES shifted -6 months
Mclntosh, Leamon, Egeland 2023 + 1o
Mean solar cycle since 1750

Sunspot number
= = N N w
o Ul (@] Ul o
o (@] o o o

Ul
o

0 2012 Jul 22 00:25:00.000 (UTC)
1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030

Austrian Space Weather Office  GeoSphere Austria helioforecast.space/solarcycle




Air molecules

Low Increasing

nson Higher Educatio




Air molecules

O —
Low Increasing

n Higher Educat

Nitrogen
N, and N;

Oxygen
O atoms

T T aunlight

700 nm



Canada
—tr




a

Canad

=

@

7]
t
2
il

SN

£

c

o
i
=

)
=]
©

2024-04-05

T
-
o
(=]
©
X
[o)]
-~



2024-04-05

19:16:00 UT



2024-04-05

. - . T M o S T el W T e D bt = o

19:16:00 UT



2024-04-05

A3IED )
R1900n

VoL

Qo

T i . R o T S o m— — - . -

s —— L g e, . B i i

19:16:00 UT A




e 2024-04-05
oy

4

B

19:16:00 UT



{)
.

,..‘..n..\\ ’

4

o E

o

LR
AMMM: a A\\\.\\\.\
Jiti Y :
05 || g AWANIR

&ﬁﬁwﬂx&_ma T




Hezratossba || corooewm t

S

"o

40

D i- 9_ ..‘..«.\\ .
¥ D S

&ﬁﬁaﬁmw

¥ - o~

u s $ 7 MH

i SO
3= @ 1
Aﬂm., I & \\\.\\ \ .\,

Jiti Y

Tt || g NN




Hazrwtomeala s || corcoomt

'
= e

n[H 2|1 F|




| corzoow L

3
3
3
S

L

o

e,




TO HUNDRE KRONER

NORGES BANK

| corzoow L

3
3
3
S

A

T

P

W

;_:——_:._.:...
\

W70 40




e o 2024-04-05

19:16:00 UT




i . Bt Pt e, CURSOR ( ) [osstae @0
031= ; St L o RUE 1139 ¢ |HoG 0297 *
JL P ooy .t - & “y, 2973 m F__ r—
M NUP N - REL 0842  ° )
[TRANSMIT » v, 09°24.290'N | cos 1030 *
-“BAND 2 —————— M 079°53.576'w | SOG 00 ks
° . = "- on ST
o ,,— s, oy | .
jii e 48 s WP Wom_|F 2000130930
3 4 RN " | own 09°25.514'N
we - ,7 ’ \\ {uu w
V4 4 \ % VECTOR T 12 min
: s ¥ N %) CPA/TCPA
3 4 \ oo |10___om min
3 / Y \ J PAST POSN
3 ! / .Y . |ouamozne
H L] \ :
et / \ o [ o
3 P -~ ' z
s 1 r,' B :‘ S
3 ' ‘N \ i I F——
2 = :‘ I ' } % | coa —"
: 1 B N / ] : TCPA min
e ! ¥ “b' 1 ] Tl —"
2 |\ o g Twe | rARGETID N
% - 'l \ ! E 3
E \ \ ' i |oea S
= % L 3 é / RANGE om
< \ N N i + Swe | seeep —
el \ ; __'-
% \ r ] n \ 7 2 CPA e
[_ - \\ - "\ /, $ w e
. . ; _ —
™, N ol - ’ i E BCt _min
Bat % \ AR - \ P
€] 5 o \ _- N
oW W P NG |DSPLAYINO
AN W il TR~ i A pANL T NV [
A ] ', A \ E
AN ", \ \m RN 1563
TRACK OFF g AN (1%
RAILS Fmin [T

2024-04-05

19:16:00 UT

Deep

Oceanogr aphic




EISCAT VHF RADAR
11 March 2024 -

m
©
O
~t
-
o
- 3
£ -
) — ©
Q) =
w
1 = =
— e
—
= -
< >,
L
3 - PR TR ST CURSOR ( ) [ossias @0 Rl
M e, 8 o RUE 1139 * | HoG 0297 * o)
R“ i\w JL | m - & e, g 2973 nm | SpEED a2 : >
TRANSMIT o “ "N | 008 o ° | i T I - =
e ”';- 506 00 &t (! i r ] wil | 3 "l ”h ' [ ‘ H r'l | _D,
— ! +| llll "l * F : 'E i 1IJ1 R T | Ii ‘ !l | l l 1 1 H I‘ﬂ' | [ -
99! P 2008/01/1503:30_ ~— 5! ? f { gL LAY 4— H g ! —
o g | ’i) | ",""," AR ""F A ”'f 's'|* ! o
079°56.. -~ 3 . ‘, ] { ,, -
>, ) w‘-ﬁ?:u.p,—? = S ol mnzun | ':L‘ﬂ" T ‘J LEny 6[ "I'it || 7:-5
S 4 CPA/TCPA LIMIT Q ! nin i '. = ; . : - "in:' ﬁ})
e / 10 nm 10 min e t | & N B —
- / PAST POSN . - a
’ ,/ GUARDZ2ONE [T [T e —
200 _ / TARGETID  No D = —
II :&z i nm < ©
1 COURSE % ~—
! SPEED kts ;,_—
= ¢ CPA nm —~
1 1CPA min ~
\ BCR 7m =)
\ acr S 2 r 3 R -5
260~ \ TARGET 1D No A » i _’ y T =5
- | J | ! " U l ll
1 . - ! M AR j“ﬁ W f L .,|'”|""'Vm‘l j@ o
\ COUR —~— T L L IR TR ! 2
0 % SeEED a = (fl : : :”!I[I ‘! In I HlllJ” l : T-
TCPA i !
0
) - = i 3
@ : lII : & 0
-3 LR e ~
X0 ™ 5 ! ; .l E
GAIN ’E ©
sA L] — -~
AN I '( ~
IRACK OFF 2 - iy
TRAILS B min [T 1 .m 2.41 nm 8
PROC  PROCZ ENM DFF we 5o e

—x
-
-
O

Mol

- qﬂ..i"lii'l“'i].\ ; ‘1 W

{Aeme)

{,_sw) AJI20|8A L4 U]

Altitude {km}




EISCAT VHF RADAR
i1 Mar;;h 2024

Altitude (kmj}

13:.00 14:.00 15:00 1600 17 OO 18:00 18 OO 2000 21:00 22:00

. \ jn fhm \.: \I K“ I 'I-I"“H y {‘m: [i"m' "H !| lﬂ ) N lfl l\ (s | i 4000
b "1] 1 T UL t{ﬁ ?'{l ,‘iP‘Ix;- 2 , LRLLE nln’r} :_;I ! 4t||llll L!EB l
1t-u|| '_F."f':\‘.",",z' § [:] | ]:: ] : b i »"»

Bp SIEN ‘

-
=
Q)
=
=
-
=i
<

n._‘ Tt ;.um.,.l.h.*r\ s nn.{y F;I11 ,'
!" e || 1! &t j, h { l

_“:H I lu |':¢ I !n”l Ill

Altitude (km}
(M) aunpesadwa ] uoj{y) aineladwa ] uosoa)-W) Alsuaq uoioe 3l

—+ O
-
-
O

13:00 14 00 15:00 16 00 17:00 18:.00 13:00 20'00 21:.00 22:.00
0 ATy t ARgny! ! v . l\" ullil”lrjfr i 3
. [. : )

()|
o
o

()
{Aeme)

{,_sw) Anz0|aa yuQ uoj

1'_';’1
o
o

Altitude {km}

o
o




EISCAT VHF RADAR
i1 Mar;;h 2024

Altitude (kmj}

13:.00 14:.00 15:00 1600 17 OO 18:00 18 OO 2000 21:00 22:00

. \ jn fhm \.: \I K“ I 'I-I"“H y {‘m: [i"m' "H !| lﬂ ) N lfl l\ (s | i 4000
b "1] 1 T UL t{ﬁ ?'{l ,‘iP‘Ix;- 2 , LRLLE nln’r} :_;I ! 4t||llll L!EB l
1t-u|| '_F."f':\‘.",",z' § [:] | ]:: ] : b i »"»

Bp SIEN ‘

-
=
Q)
=
=
-
=i
<

”1'1’1'15 ﬁw } ”uﬂmlth.'H r A ‘ l””f,‘u{Fﬂh 1'
_“:! . !" ' I' lll |':¢ l| 1! &1! ;‘; h !Il”l |‘1 ll

\
Altitude (km}
(M) aunpesadwa ] uoj{y) aineladwa ] uosoa)-W) Alsuaq uoioe 3l

—+ O
-
-
O

13:00 14 00 15:00 16 00 17:00 18:.00 13:00 20'00 21:.00 22:.00
0 ATy t ARgny! ! v . l\" ullil”lrjfr i 3
. [. : )

()|
o
o

()
{Aeme)

{,_sw) Anz0|aa yuQ uoj

1'_';’1
o
o

Altitude {km}

o
o




L OO k in Electron density at Satelites Sateli te

RisrN :13-Oct-2016 07:01:37 g fr'om b | ata
Q

RisrC :13-Oct-2016 07:01:22 o
350 km Veos

0.6

O N

00 Magnetic Latitude

— e
1.5 2 2.5 3 3.5

/ }\ Electron Density [m°] <10

Altitude [km]
S
-]
o

N
Electron Densit

13-Oct-2018 07:01:37 13-Oct-2018 07:01:22

Magnetic Latitude

H ~

AeT

hee)




Sa ¢ @ Iite

” _ ectron density i aII bea .. km Itiude _ _ _ - Lookin Electron density at Satelites
{ I| 1 { II ' 1 ! |I “‘IJM 1 ’\JI‘HII |I i \ y |“ “lf ,Tgh‘r‘ | N‘ ‘”ﬂ IHI .Tl"‘ril | ‘\ I “ ) r|i “‘ l‘llﬁ” : h‘“ | r‘\l IIFI ‘\Illll i II ["* R- N .1 3-0 t_201 6 07.01 .37 g fr " ’ a
84 (TR ‘$| o || (R ) l o e r 1| II ] lll “ll (N ||I| [ |I & 1k ‘l‘l ‘"IJ.I I I’I‘HlJ " r Jl e " |‘|I\|l|rl tlt’ J‘ll | 11 -‘lllﬂll\\l L e i llll‘l Isr - c - - Om b a
B 1 a

mh it

N ‘\III m ) [} 1 [
di o RisrC :13-Oct-2016 07:01:22

wal [I 1 l]!v ‘ ‘ *“' P. l'“ s |l i iy lll |I “;'4 II] ll du%[ J X —
e - b.w i f&”m 1 e S ss0rm” O VQos
It l: .

i Wi ot A Wi TR

il " 06

.
noEris

ot L. MLy, 1A

Density [m‘3]

O N

00 Magnetic Latitude
R 0

1.5 2 2.5 3 3.5
Electron Density [m3] <10

Altitude [km]
F N
o
o
Electron Densit

IS

Rexer et. al 2024 (preprint)

13-Oct-2018 07:01:37

Magnetic Latitude




Magnetic latitude [ © N]

(o 0]
H

(00}
w

(00}
N

[o0)
g

\Hlllllll‘ Illl LI

.‘\
I

.‘\
I

06:00

|

il

12:00

Electron density in all beams at 250 km altitude

mi

I
1

i

I|||| III\‘JM\I {0 I o

|| (lhq n IIIII:III L

IIL ]

i
1 1LY 1 1[' LR

Ilnf TR e 10 TR

1| LW‘: n |I||||||| f
t

18:00 00:00 06:00

‘Jﬂ..'.. A |

TR TR

Illl \III m !I Ir

i wf::w 1

l[lll I II

n I
)
nagis

W IRY TR
a \|||\u'f!| 1 i

ol | AT

12:00 18:00 00:00 06:00 12:00

20.05.2019-23.05.2019 [UT]

Bt
f“"l .li.u': 3 c

Density [m‘3]

2‘1“ 1 ]
T
18:00 00:00 06:00 12:00

Rexer et. al 2024 (preprint)

RisrN :13-Oct-2016 07:01:37
RisrC :13-Oct-2016 07:01:22

00

=

1.5 2 2.5
Electron Density [m3]

350 km

75
Magnetic Latitude

3

13-Oct-2018 07:01:37

Electron density at Satelites

Magnetic Latitude

atell le

= Tmamamemelaty

Electron Densit




Magnetic latitude [ © N]

(o 0]
H

(00}
w

(00}
N

[o0)
g

Electron density in all beams at 250 km altitude

| IE” " 'I llllll‘llkllillilllll " I“I LI II I“

il | sl

1 1 |"" o T o TR

:I n || IIII | [ no [ L B | ll
[‘\ i : il 1
il 1

lﬁr’.‘:‘r'

{ \\'w L

b

1 III\I‘ o TR 10 T T
WO |I'
I

06:00 12:00 18:00 00:00 06:00

]

lwllil |

Ll Ifll (02T !l I.]

A bur.. Mk
’3 »#f p
I' ||1f

wuym 'w

L] T
AR i TR

| \Im\‘\lll 1 ‘l I

A

I|\
[

m‘ e
- o
\I[:"I‘II*HI

—
1
T T

LI |”\W|| I

12:00 18:00 00:00 06:00

20.05.2019-23.05.2019 [UT]

."..'r L .“.'..."‘ P u.l
R

I‘III’ \l‘u I 1 | m | \II
L ﬂiliu ll-‘ll e\l L L | un”llm
Iq Ll i 1 \F LU

f
mmq ¥
‘.:F‘..r. L..".. M |J i
e

Density [m‘3]

i
IIIII III,I III : §

12:00

18:00 00:00 06:00 12:00

Rexer et. al 2024 (preprint)

Geoscientific

RisrN :13-Oct-2016 07:01:37
RisrC :13-Oct-2016 07:01:22

00

1.5 2 2.5
Electron Density [m3]

350 km

75

Magnetic Latitude

3.5

IS

<10

Altitude [km]

13-Oct-2018 07:01:37

Electron density at Satelites

Magnetic Latitude

atell le

- imonmmesnadiaty

13-Oct-2018 07:01:22

Electron Densit

https://doi.org/10.5194/gi-2023-18
Preprint. Discussion started: 17 January 2024
(© Author(s) 2024. CC BY 4.0 License.

Instrumentation
Methods and
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Discussions

Improving the Magic constant - data-based calibration of phased
array radars

Theresa Rexer', Bjorn Gustavsson!, Juha Vierinen!, Andres Spicher', Devin Ray Huyghebaert'*,
Andreas Kvammen', Robert Gillies?, and Asti Bhatt?
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GEMINI KHI and hexagonal E3D beams
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Spatiotemporal distribution of beamsampling / reading Spatiotemporal distribution of beamsampling / circular Spatiotemporal distribution of beamsampling / magic
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Energy cascade

Wavenumber

Spatiotemporal distribution of beamsampling / reading
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