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Jicamarca Radio Observatory

JRO)

Located near Lima, Peru
— 11.95°S, 76.87° W

50 MHz frequency
Doppler measurements

Interferometry




Meteor observations with high
power large aperture (HPLA) radars

e Head echoes SNR (dE)
form when
meteoroid
ablates and
plasma forms
around it

 HPLA radars
detect plasma at
altitudes ranging
from 70 km to

140 km
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JRO Meteor Data
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Simulation

* Meteors evolve according to:
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Here, h is height, v is velocity, X is zenith angle, p,, is meteoroid density, p,;. is atmospheric
density, m is meteoroid mass, T is temperature, A is shape factor, /\, is sputtering coefficient, /A
is heat transfer coefficient, Q is energy of evaporation, € is emissivity, c is specific heat, L is

I h f fusi | izati .
atent heat of fusion plus vaporization (Lebedinets et al. 1973 and Rogers et al. 2005)




Using model fitting to calculate
atmospheric properties

* Equations governing motion sensitive to
atmospheric density

* Approach

— allow density/scale height to be a free
parameter

— run ablation model iteratively to find best
fit to altitude and velocity measurements



Effects of atmospheric density

Comparing Atmospheric Density
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Effects of atmospheric density (2)

Comparing Scale Height
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Comparing Fits
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Preliminary results

* |4 strong meteors
— within 10 minute period

 Possible trend:

— 7 showed increased density and decreased scale height for
best fit

— | showed increased density but increased scale height
— 2 had decreased density and scale height
— 4 had fits which did not improve by varying density and
scale height
* Preliminary conclusions:
— strong hint that MSIS temperature is too high
— weaker hint that density is too low



Conclusions

* Varying density and scale height
allows greater improvement of fit

* Possible trends in sample

* Technique needs to be refined
— apply to hundreds of meteors

— a work in progress!
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