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SCINTILLATION

9.00-9.20 Radio wave scintillation: aspects of interest for ionospheric physics and radio
astronomy - Biagio Forte, Richard Fallows, and Mario Bisi.

9.20-9.40 TEC and scintillation modelling - Marcin Grzesiak
9.40-10.00 lonospheric scintillation diagnostics - Mariusz Pozoga

10.00-10.20 Space Weather Service in CBK - Beata Dziak-Jankowska

+ a lot of time allocated for discussion
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lonospheric quality, before, during or after an
observation?
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Goals of this meeting

* Define common factors between methods/goals
of the different communities

 What can we learn from each other

« Where can we contribute to each others
data/goals

» Define working groups to further expand on the

ideas of this meeting D|ag nostics

e Can we define a method to characterize the
lonospheric quality, before, during or after an
observation?

Calibration

« Can we define a method to simplify the
calibration?

 Can LOFAR data be used to improve ionospheric
monitoring?
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GPS/TEC Ionosphere diagnostics
and IGS services
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IGS IONO WG activities

Recommendations of IGS 2016 Workshop

® To accept CAS-IGG, NRCan and WHU as new Ionospheric
Analysis Centers, contributing to the IGS combined
VTEC GIMs.

® The IONEX format shall be updated in order to
accommodate contributions using multiple constellations
and adequately describe the associated resulting
differential code biases.

e Cooperation with IRI COSPAR group for potential
improvement of both IRI and IGS TEC.

e Cooperation with International LOFAR Telescope (ILT) for
potential synergies.



European TEC maps based on SRRC\UWM
and UPC-lonSAT
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data by means of the UPC TOMION software, including the

tomographic model equation[*]
[*](data: ionospheric combination of carner phases LI, and length intersection W
each voxel, Ali; unknowns: its ambiguity Bl, the STEC, S, which includes the mean
electron density within each given voxel, Ne.i).

(see for instance Hernandez-Pajares, M_, Juan, M. and Sanz, J_, 1999. New approaches in global ionospheric
determination using ground GPS dafa. Journal of Atmosphenc and Solar-Terrestrial Physics 61, pp. 12371247 ).

European
VTEC maps




European TEC maps based on SRRC\UWM
and UPC-lonSAT
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EISCAT measurement geometry - new experiment

Field Lines

Radar
Antenna

GPS Antenna

Forte et al, 2013
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~— Multi instruments diagnostic .~ g
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* Insitudiagnostics LO satellite; waves and plasma diagnostic

DEMETER RELEC

* TEC measurements IGS, Antarctic and Arctic

* RO satellite diagnostics
FORMOSAT-3/COSMIC

1457 Matches
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High temporal and spatial resolution: topside in situ wavegs and plas ?_dia nostics
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Radio occultation method

Barbara Matyjasiak

remote sensing technique measuring
signal form the transmitter to the
receiver

the signal pass through the
atmosphere and gets refracted or
bent along the way

magnitude of the refraction depends

on the gradient of refractivity, which
depends on the vertical density

?;:2;?;0 technique makes use of An alySI
COSMIC data

radio signals transmitted by the
global positioning system (GPS)
satellites

vertical scanning of successive

layers of the atmosphere (the GPS
and LEO satellite satellite position
changes)

spherical symetry, Abel transform ->
refraction index

depleted region of ionospheric
plasma typical for the topside
ionosphere

its variability strongly affects the
propagation of different natural and
artificial signals

strongly dependent on sesonal and
geomagnetic conditions

mostly night-time phenomenon

characteristic shape, extended in
longitudes but narrow in latitudes

storm-phase dependent structure,
very sensitive for geomagnetic
conditions

its location is condsidered to coincide

with the plasmapause position [E.
Yizengaw et al.(2005)].

Orhit- 01865_1

Figure: The main ionospheric trough
seen from DEMETER data. Electron
density: top, electron temperature-middle.
Bottom figure: energy flux.




Space Weather Service in CBK PAN Beata Dziak-Jankowska

—

Space Research Centre exchanges data with other
““““ Warning Centers, a large portion of data is received directly
from various national observatories from different countries.

B!

i

IDCE - Ionospheric Dispatch Centre in Europe

T

S
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Can we find parameters that
classify the ionospheric quality
of LOFAR observations

Test on existing data
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phase variance (rad"2)

Phase Structure L839866 @ 1:50 MHz
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SPAM ionosphere model

Can GPS data be used to
Improve the phasescreen
Knowledge about TEC-screen modeling

Can we use high resolution raw GPS data to
measure the ionospheric phase structure.

Diagnostics
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TEC (1/) EC2 (1/f73)

LOFAR can provide high accuracy i TS TS i iz s o
differential TEC +2" (Faraday - e
rotation) o
and 3" (LBA) order effects. "
Investigate possible use for high
accuracy GPS measurements :

Repeat” the LOFAR/GNSS project with .
Polish stations

lonaitude {deg)



GPS/TEC and RO techniques
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Example of crosscorrelation function

[onospheric scintillation diagnostics

T— autocorrelation

T— east-west

o
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2 north-south Mariusz Pozoga

T— east-north
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Amplitude and phase drift pattern during high activity.
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Richard Fallows doing similar things with LOFAR auto-correlation data
Francesco with LBA -amplitude scintillation



TEC and scintillation modeling

Marcin Grzesiak

Scintillation parameters prediction

2 [y, dVf == [y, ds* (fY0) 2 fy, AVF ==, ds-(fu) +f, dVm,
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NEXT

« WGs defined

* Follow up meeting high resolution GPS:
- Fall 2016 , Astron

* Next ionosphere meeting:
- Spring 2017, Leiden
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