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Hardware

Watec 902H2 ult. Computar HG2610AFCS-HSP F/1 2.6mm fl

902H2 ultimate (spectroscopy) Tamron 12VG412ASIR F/1.2, ° 7mm fl

2nd camera with transmission
grating for spectroscopy
Thorlabs

300 L/mm A 600 L/mm
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Grating In front of lens

A 30071 600 L/mm transmission grating
A Grating perpendicular to optical axis!

Martin Dubs, Meteor Spectroscopy Ependes 2016 S page 4



Fachgruppe Meteorastronomie

Vector theory wavelength calibration

A Grating in front of lens perpendicular to optical (z-)axis

A Unit vector (A B C) for py
Incident direction

A Diffracted beam
A' = A + r(xeais)
B'=8B (y-axis)
C'=sqrt(l7 A?1 B
A Spectrum on CCD plane
I Nonlinear dispersion
I Hyperbolic curvature

A Spectrum straight linear in A",B'

Image plane

arf ik, &0
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Gnomonic and orthographic projection

A Gnomonic, TAN A Orthographic, SIN
I R =ftan(r) I R ="f*sin(r)
I Great circles A straight I Great circles A ellipses
I Optimum for path, radiant I Latitude circles A straight
I Latitude circles A hyperbola I Optimum for spectroscopy
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Calibration image

Watec 902 H2 ultimate
Tamron 12VG412ASIR,
grating 600 L/mm
Violet laser 405 nm

A
A
A
A
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Calibration
A EXCEL worksheet
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Orthographic transformation (1st price IMC)
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Orthographic transformation, result
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Orthographic transformation, result
A Frames converted to b/w, linearized,registered, M20151127 222709

A color
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Full processing

A-Lens cali brati on a

~

.
.
.
.

Apply image transformation

Extract spectrum, calibrate wavelength

> > >

A Preprocessing

Extract images from video
Background subtraction!
Vignetting, field of view

Correction for image transformation

Instrument response

Grating efficiency
Camera spectral sensitivity (lens, CCD)
Atmospheric transmittance
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Preprocessing

A Extract image
(130)

A Background
(ADD_MEAN)
better:
ADD2 MULT
< 11 é

A Subtraction
SUB2
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Preprocessing new

A RUN M_BACK: create background image

M_1 visu 10 0 sigma = 4.4 ADU Back visu 10 0 sigma = 0.75 ADU, some stars,
hot pixels visible
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Flat field

A Border not illuminated, same f-stop as meteor recordings (Nikon)
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Image transformation

~

A Transformation to square pixels |

A Transformation to orthographic projection IRIS A oo A - EIEn
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Processing 2, stacking

A REGISTER
ADD2
d1-15

A SLANT 472 24

A L ADD
— B B 93232323 /N D
A L_PLOT _ | ol —io]x|
save file.dat ™ **™=
27060
C 20060~
3 130601
n 6060
i -940 ! l
0 100 200 300 400 500
Pixel
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Instrument response

A Correction of
I Camera spectral sensitivity (CCD, lens transmission)
I Grating efficiency
I Atmospheric transmission

CCD image sensor Spectral Sensitivity Characteristics
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Grating efficiency

A Depends on grooves/mm and groove angle
A Thorlabs:
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