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Two new stations to come: - Latvia in 2019-2020; and - Italy in 2021-2022
Permanent observation from December 2010



LOFAR: Europe’s largest and most-flexible radio telescope
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‘Key Science Projects

Credits (from left to right): F. De Gasperin, J. Broderick, G, Heald & the MSS team, D. Mulcahy, O. Wucknitz, LOFAR Planetarium, and J. Harwood

COSMIC MAGNETISM
OF THE NEARBY UNIVERSE

ULTRA HIGH ENERGY
COSMIC RAYS

EPOCH OF REIONISATION

SOLAR PHYSICS AND SPACE WEATHER

DEEP EXTRAGALACTIC SURVEYS
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Red must be to be extended to allow parallel space weather and radio astronomy observation
Blue upgrading to allow both operators and end science users
Green updated with regard to the Open Access functionality of the Science Data Centre



Desired Observing Modes with LOFAR4SW
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OFAR4SW: A Comprehensive Space Weather Observatory

Magnetic Field 9
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L OFAR4SW: Solar Radio Bursts SN PLo0
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High-resolution solar dynamic spectrum and imaging capabilities are leading to the discovery of finer-scale structure than has been
observed before.
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SOLAR WIND

Sun and solar Interplanetary
- radio-burst magnetic field
dynamic spectra
providing key
YT information on
¢ solar activity

Fit to individual power
spectra — velocity efc...
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Solar wind velocity,
density/turbulence, and
signatures of field rotation
and SIRs

Cross- Variation in
correlation of amount of
power spectra scintillation —
— velocity density proxy




lonopsheric scintilation e
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Geomagnetic storm 13 10 2016 trough evolution

59
58 * o\ Combination of different
57 sggles dynamic

SWARM | ss o o \ 5 -

Lat

56°N

*/Q

55

# Seriel o . /
54 - i i

53

SE 6°E TE 8°E 9E 10°E e 12°E 13°E 14°E 15°E

0 5 10 15 20 25 correlations for zero time lag (L552177CasAsb70)

Time ol “"—,
LOFAR T o :
g o~ o =
1552177 = P . ;?': 2% F
5000 . < S8R o B o
o0 @ o n% %‘ o o
= foo @ 5
§ H o Qc‘c © oeﬂy‘?_‘s
S0 s s ” z “e ot
o+ ‘-,' “,“-"
4000_ 1 "!a,...-!"'.
° o

E R~ o ] BB AW T W BB e B T e o

o
separation W-E [km
3000 P trem

time lags for maximum correlation (L552177CasAsb70)

atem 31
-
“\
velocity magnitude [m/s]

8 2000 [

0
i
ire 1000 ]

I EEEEEEEEEEEEE I EEEEE R e
Geog 2z

separation S-N [km]
o
‘b/./
%’W
(-]
0
° 0

0
16:00 16:22.5 16:45 17:07.5 17:30
time

o]
separation W-E [km]



Jupiter observations

DAM emissions - Jovian decametric radio emission
Follow-up for JUNO and JUICE missions

Observations accessible by VO, oo 120
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LOFAR4SW s

Very constructive and positive feedback from the Preliminary Design
Review (PDR) in February 2019:

— Included a formal review of the initial design documents.

Several project deliverables have been provided to the EC on time and an
updated comprehensive set of requirements has now been produced and
formalised.

Prepartions are underway for the European Comission (EC) Mid-Term
Review (MTR) in September 2019 where the entire project is reviewed by
the EC.

Work will progress towards the finalised conceptual and technical design:



