Institute of lonosphere: 50 years of near-Earth space research
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In early 1970s, the KhPI pilot plant manufactured 100-m dual-reflector parabolic antenna, the largest in Europe.



Research goes far beyond the ionosphere
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Diurnal variations of the
plasma density in the topside
ionosphere at

northern (A) and

southern (C) ends and in the
high-altitude plasmaspheric
part (B) of the L = 1.75 flux
tube during 27 April—1 May
2017. The dashed dark blue
line shows the simulation
using the standard NRLMSIS H
density while the solid orange
line is for the NRLMSIS H
density multiplied by a factor
of 2.75. In the top and bottom
panels, the symbols show
DMSP satellites data. Pink
squares on the middle panel
denote the Arase satellite
data.

... providing fundamental discoveries
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Kotov D. et al. (2023), Interhemispheric ionosphere-plasmasphere system shows a high
sensitivity to the exospheric neutral hydrogen density: a caution of the global reference
atmospheric model hydrogen density. Front. Astron. Space Sci. 10:1113706. doi:

10.3389/fspas.2023.1113706

Interhemispheric
lonosphere-plasmasphere
system shows a high sensitivity to
the exospheric neutral hydrogen
density: a caution of the global
reference atmospheric model
hydrogen density
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... refuting wrong theories

a b

Escape atoms

Previous Present Magnetosphere

Ballistic atoms E R f t I
Plasmasphere near ~1,400 km ' Plasmasphere e u e
o Pt oMo+ oy — Mo+ | :
2 ' x10°

MNominal exobase at 500 km

| th:._ do not exist)

Altitude from 200 to 600 km
O density (cm™)

F10.7 from 200 to 80 |
—_— | Thermal hydrogen atoms from the and lower them b |

Figure 3 | The previous geocorona theory and the new physics implied in this study. (a) Only cold hydrogen atoms, with a Maxwellian kinetic
distribution determined by the ambient oxygen temperature, are present in the upper thermosphere, since complete thermalization is assumed.

(b) Incomplete thermalization, due to low oxygen density especially under solar minimum condition, allows the presence of hot hydrogen atoms in the
upper thermosphere. Variation of the atomic oxygen density in the upper thermosphere with solar activity is calculated using the NRLMSISE-00 model'®.
We emphasize that in the present work the cold atoms refer to those atoms that diffuse upward from the lower thermosphere (that is, the thermal atoms),
and the hot atoms are the ones that are kinetically energized through processes such as charge exchange and momentum transfer.

Qin, J., Waldrop, L. Non-thermal hydrogen atoms in the terrestrial upper
thermosphere. Nat Commun 7, 13655 (2016). https.//doi.org/10.1038/ncomms13655

Hydrogen atoms near the
exobase are cold: independent
observations do not support the
hot exosphere concept
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... and uncovering threats for space assets
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10.1029/2024GL112620

Key Points:

e For magnetically quiet days, the
observed daytime N F, values were
~50% larger than those simulated
using the NRLMSISE-00 model

e This implies ~30% larger neutral O
density comparing with the
NRLMSISE-00 model prediction or
the density underestimation by the
model

e Similar problem with the O density
prediction happens for some periods
for different years
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The Thermosphere Was Poorly Predictable Not Only During
but Also Before and After the Starlink Storm on 3—4
February 2022
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Diurnal variations of the ionosphere F2-
density NmF2 at Kharkiv, 3-hr Kp and
2022. The circles show observations.

All the colored lines are from the Field
Line Interhemispheric Plasma model



