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➔ Long-term variability and trends of atmospheric parameters of the 
lower, middle and upper atmosphere

➔ Effects of geomagnetic storms on the lower, middle and upper 
atmosphere

➔ Space weather
➔ Solar radiation on the Earth´surface
➔ Effect of secular variations in the Earth's magnetic field on the 

upper atmosphere and magnetosphere

Main lines of research:

Laboratorio de Ionosfera, Atmósfera 
Neutra  y Magnetosfera (LIANM)

Centro de Atmósfera 
Superior y 
Radiopropagación (CIASUR)



Coupling components of upper atmosphere regions (SOURCE: NASA's 
Goddard Space Flight Center/Mary Pat Hrybyk-Keith).



Ionosphere

Plasma of ionized atmospheric gases (NO, O2, O, H, He)

Produced mostly by solar EUV

~50 – 1000 km altitude

The ions, electrons, and neutrals can be considered as three interpenetrating fluids coupled by collisions and, 
in the case of ions and electrons, their self-generated electric and magnetic fields. 

“The ionosphere is somewhat of a battleground between the earth’s neutral atmosphere and the sun’s 
fully ionized atmosphere in which the earth is embedded. One of the challenges of ionosphere research 
is to know enough about these two vast fields of research to make sense out of ionospheric phenomena.” 
Kelley, 2009



Earth's atmospheric layers further shield the planet and 
airborne and space-borne assets from harmful solar particles 
and radiation.
Credit: NASA's Goddard Space Flight Center/Mary Pat Hrybyk-
Keith



Low-latitude 
Ionospheric 
Sensor Network

Ionosonde



Transmitting antenna

Receiving antennas (8 
dipoles).



                                                     95 GPS stations

Red Argentina de Monitoreo SAtelital Continuo 
(RAMSAC)















My reasrche work focused on Ionospheric irregularities

➢ Ionospheric irregularities are regions in the ionosphere with electron 
density noticeably different from the background.

➢ Scale sizes from centimetres to hundreds of kilometres, and duration 
between minutes and several hours. 

➢ Caused by plasma instability processes.
➢ Space pose engineering problems, mainly by interfering with radio 

communication, navigation, and imaging systems.
➢ The instability linear growth rate is:

E/B represents the evening prereversal vertical drift; g is the gravitational acceleration; ν in is the ion-neutral 
collision frequency, LFT is the F layer flux tube integrated bottom side gradient scale length. 𝜎P is the field line 
integrated conductivity, U is the velocity of the meridional wind.



Scheme courtesy of 
Prof. Shiokawa
Nagoya University



Field of view is 180° solid 
angle, and radial field of view 
is 500 km

Plasma bubbles observed in the all sky 
images 

Otsuka el al. (GRL, 2002)

Scale size 10 – 1000 km
Field-aligned plasma irregularities




Plasma bubbles observed with 
ionosondes 

TEC depletions (GPS data)



Kill, 2015

Three 1.5 MW 
transmitters and an 
antenna array of 18432 
dipole elements, covering 
an area of approximately 
85000 m2. 



Do you want to know more about my work?

My last published paper is available at: https://doi.org/10.1016/j.asr.2020.10.051

And here is a preprint of my latest paper
González, G. Spread-F characteristics at the southern anomaly crest in South America during the 
descending phase of solar cycle 24, 22 April 2021, PREPRINT 
https://doi.org/10.21203/rs.3.rs-452354/v1

https://doi.org/10.1016/j.asr.2020.10.051
https://doi.org/10.21203/rs.3.rs-452354/v1


Thematic areas:

➔   Plasma physics
➔   Physics of the Upper Atmosphere
➔   Lower Atmosphere Physics
➔   Physics of the Middle Atmosphere
➔   Solar Earth Physics
➔   Space Weather
➔   Ozone Chemistry and Nitrogen Component
➔   Magneto-hydrodynamics
➔   Electromagnetism
➔   Hydrology
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