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.- Introduction
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2.- Objectives of the research project

* Optimization of meteor detecion
studying geometry and emission properties.

* Feasibility study of the narrow-band meteor photometry.




3.- Theory of meteors’ radiation emission

e Meteors radiation emission I,=B,(1—¢™)

» Chemical and thermal emission
» Optically thick
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Theory of meteors’ radiation emission

» Abundances and intensities determination

» Calculating I Iy = PI,
» Spectroscopy G = B8

S = / Iy dX = T/2AS,




4.- Detection Optimization
Effectivity: Reduced Area
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Contrast R—
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5.- Narrow-band meteor photometry
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** Measuring at least
Ca, Cr, Fe, Mg, Mn, N, Na y Si

** System reffered to N,

% Optical range (H&K Call — 800nm)




Relative & Calibrated Intensity
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Caracteristicas

Filtro Acentraz (nm)  Ancho (nm) 1* Componente 2% Componente Comentarios
& 395,0 7 CalI(1) y otras débiles Call(1)
Al 403,0 8 Mnl(2)+Fel(43)
ch 420,5 8 Cal(2)+Fel(varios)
Ria 427,0 5 CrI(1)+Fel(152) Banda estrecha para evitar lineas préximas
b 437,0 11 Fel(2)+Fel(41)
M? 448.0 8 MglI(4)
F? 497.0 12 Fel(318) Fell(42)
M! 515,0 9 Mgl (2)+Fel(37)+CrI(7)
R 524,5 10 CrI(18)+Fel(varios)
Fla 541,5 10 Fel(15)
? 589,5 10 Nal(1) Linea D del Nal
. 636.0 12 Sill(2)
H? 657,0 12 HI(1) Linea Ha
N2 744,0 16 NI(3)
0? 777,0 15 OI(1)
BY 475,0 8 componente 'Black body’ zona azul
B0 580,0 10 méximo bandas FeO (v/,v") = (7,3); (6,2)
Br 605,0 12 banda N, FeO en la zona roja
B™ 700.0 15 méaximo 'Black body’




Spectroscopy Vs.
Narrow-band photometry

* Photometry automatization
* Larger efficiency, similar in all the bands
* No orders” overlap

* Individual fitting for each emission line/group
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6.- Theoretical development: simulation

* Input: convoluted spectra using detector QE

900 nm 000 nm
Foiy = _/ Faiy d Fopj = / Fonja dy
365 nm 365nm

* Filter simulation width=A\,- A,




Especira bolido a 10 nm

Selected Width ~10nm
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* Doublets and multiplets
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/.- Experimental development

Caracteristicas
Ref. A ancho lineas transmitancia
#65616 394 nm 10 nm H&K Call >0.3
#65623 436 nm 10 nm Fel(varios) >04
#65638 515 nm 10 nm Mgl(2 )+ Fel(37)+ CrL(7) >0.45
#65647 589 nm 10 nm D Nal >0.45

Maet 515nm = Met clear — 2,5 - logax




Observations

e 2 all-sky cameras
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8.- Results and conclusions

* Light pollution modifies the optimal pointing,
and reduces the detecion capability of the system.

e The use of photometric filters improves the detection of fireballs
in certain bands (better SNR than without filters).

* We propose the use of a narrow-band photometric system, R~50,
suitable for many scientific cases.




(AAM-UCM)----TSRC

10 Sept 2011 — 04:46 TU AllISky Camera (Nikon D60 + Peleng 8mm)



AllSky video camera

No filter
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2011709410 D4:46:08.962 UTC  SEMN. UCM Madrid 07 VYODDZ23+194



Video 72 x 54 deg

518nm Mgll

2011709710 04:46:09.0 1010 YO0010+061 UFOCapturey?



Video 72 x 54 deg

436nm Fel

2011709410 04:46:09.3 0561 YO000D2+042 UFOCapturey?



