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Jicamarca Radio Observatory
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Survey of unique phenomena

The geomagnetic field

Ionospheric composition

Thermal structure
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Electrodynamics

Equatorial electrojet

Equatorial ionospheric plasma instabilities
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geomagnetic field (dipole part)
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non-dipole field
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ionospheric composition
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F layer, 1752 LT
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F layer, 1845 LT

10 / 1



E layer

From Pfaff, J. Atmos. Terr. Phys., 53, 709, 1991 and Prakash et
al., Indian J. Radio Space Phys., 72, 1, 1972.
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topside ionosphere
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diffusive equilibrium
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thermal structure

photo-
electrons

thermal
electrons

ions neutralsγ
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quenching

2 Coulomb
collisions

O fine structure
N   vibrational2

Induded dip.,
charge ex.

Quasi equilibrium

Local heating & cooling + photoelectron transport,
conduction

Rates are energy/velocity dependent

Cooling via elastic and inelastic collisions

Need to specify solar flux spectrum, absorbtion and ionization
cross sections
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topside ionosphere
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temperature, composition, collisionality
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plasma as conductor
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profiles (twilight)
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plasma as dielectric
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plasma as a dynamo
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dynamical consequences

Dawn-dusk electric field

Super-rotation

Prereversal enhancement

Fountain effect, equatorial anomaly

Stratospheric warming effects

Bottomside shear, evening vortex

Equatorial electrojet
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plasma drifts
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(a) Jicamarca Vertical Drifts (m s-1)
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stratospheric warming
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equatorial ionization anomaly

e + O+
→ O∗ + 139 nm, I ∝ n2

e
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evening vortex
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equatorial electrojet
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Jicamarca magnetometer
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meteor trail winds
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lower thermospheric winds
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equatorial chemical releases

30 / 1



wind effects (noon)
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twilight

32 / 1



electrojet plasma waves
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radar imagery

Swartz, 03/11/7

N

S

W

E

daytime nighttime



FBGD instability
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dispersion relation
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150 km echoes; solar flare
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150 km echo spectra
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150 km echo/ISR spectra

(a) Perpendicular [Data]
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(b) Perpendicular [Data & Theory]
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(c) Off-Perp [Data]
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(d) Off-Perp [Data & Theory]
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equatorial spread F
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radar imagery

Dec 5
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radar imagery

Dec 6 Dec 6 cont.
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interchange instability
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interchange instability
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Finite L correction; fastest growing modes ∼ 1 km

Shear flow, transient waves ∼ 30 km, steady-state ∼ 200 km

Seeding (gravity waves)
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numerical simulation



daytime spread F
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