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Introduction
= When meteors pass through lower 1onosphere create—
dense transient ton tratf ="

<> Dense enough to reﬂect VHF srgnals up 0 EM band

<> Consequently, rreh ﬁeld of VHF radar—based studres
of meteor trarls - |

l
|

<= Thése tell us somethrng about meteor sizes/masses
- and cohdition of.the upper atmosphere (mesosphere/
. lower thermgsphere\{MLT] region)
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. Meteor Radars

- % Meteor fédars tyjpically one of two typés:

'Sing‘le—_dish: high;sensitiVity,
small field.of view .~

| Aﬁtcnna array: small-N —low ;. .
L senSitivity, large field of view; large-N
‘—operated like single‘dish '




- LWAL1

<> LWAI transient buffer mode offers ‘best of both
Worlds

B

% All-sky: field of view with collectmg area of dlSh with
>3 Om dlameter ' '




Meteor Observatrons

- As demonstratron used WA to observe meteor
réflections of analog TV- srgnals specifically, video
earrrer for channel 2 at 55 25 MHz - '

“<> 'Video carrier Very narrow -band (~3O Hz); 1nereases |

. number of deteetrons using Doppler drserrrnrnatron

R Also deteet a1rplanes and oeoasronally (LEO)
- satellites; gropnd'wave from XEPM i n Juarez as Wel_l




Meteor Pipeline

<> Developed a python
«class, LSLmap, that
correlates and i 1mages
TBN data; uses
NumPy and LSE:
“1ncludes 1 image- only
CLEAN and self—

; calibration

55.25 MHz all-sky image: 5m-of data, ~5s.
' \integrations, 60kHz BW; median combined in
time and frequency
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<> Meteor plpehne

~uses LSLimap; o polarization W
. 'identifies bright, . >3
~&choes within - Il e
5.079s image - A" e
that can-be used . . : I
to make high- : airection casine (racian) £ast . I 0-0 E
- .resolution: time . g
- series/ (3. 12ms - | 1222 ° 2 ;el
sampling) via: . [EEEE 2: :
beam-forming 502 2 -
. | g 1000 20
Runs separately" o R WL
| e T T e

on each pol.



Meteor P1pehne (ont)

<> Apphes self-cal
- sol’'n frem full--
- BW image to all
) channels (~6 Hz
wide each) and -
‘images them
using deepet
CLEAN

Adlows fdr much
larger number of
detections via
Doppler
discrimination




Y-polarization
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E-W dlrectlon cosine E-W dlrectlon cosine

{> All-sky detectlons within'1.9 hour observmg run ~4 days' '
afterithe cak of the perseid shower '

<~ Long features are specular reflections from stréam(s)
“viewed” by dlfferent transmltters t0o falnt to'see with -

smaller array




Conclusions

| <> LWAl in TBN mode, offers unique, high-sensitivity,
all-sky meteor. trail detectlon/trackmg capability

e

<> Can. be done w1th ex1st1ng transmitters, reducmg
operatlon cost for long observmg runs

; <> Offers p0351b111ty of detectmg relatlvely faint streams/
. ~showers not observable w1th other 1nstruments '
| <> Carnl alsj map amblpolar diffusion coefﬁc:lent (~T/p)i m

MLT region over large area and. short time 1nterval |

e Wlll have height dlscrlmlnatlon capablhty via parallax
with the addltlon of new \statlons (e.g., LWA SV)




