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Background

AIR-Spec Goal: measure coronal plasma emission lines in the infrared region to characterize the lines and
determine whether they could be useful probes of the coronal magnetic fields.

- Interested in Si X, S XI, Fe IX, MG VIII, and SI IX emission lines

- Take data from GV HIAPER at an altitude of 45,000 feet during eclipse
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Fly on GV HIAPER



Overview

* Light comes in from the telescope goes into the grating spectrometer
* The grating spectrometer consists of a collimator, grating, and two focus mirrors
* The light is separated into different wavelengths and mapped to two halves of the detector
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Optical Alignment

Alignment Procedure:

Telescope alignment to spectrometer
* Use parabolic mirror to collimate light
going into telescope, adjust focus and
position until the beam is focused on
slitjaw

Align remaining optics to telescope (such as
fiber optic gyroscope and fast steering
mirror- FSM)
* Use theodolite to ensure the remaining
optics are normal to the telescope

Align internal spectrometer optics
* Spatially align the wavelengths of
interests on the detector

Instrument in the Aircraft



Calibration Overview

* Flat Field: measure of pixel to pixel variation
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Flat Field
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contaminating the rest of the spectrometer

Solution: Scan the slit and look at the solar disk when in flight



Intensity (normalized)

Intensity (normalized)

Wavelength Calibration

Un - Aligned Spectrum
T

1.54

1 T T T
ATRAMN Spectrum
0.8 Observed Spectrum | T
0.6 -
| |
0.4 (i { i
1‘ | | |||| 1 | | [
i | | WYL .
0.2 u |II | ' L. IUI | {7 |J|
3 & s L II'-,_ i“ h‘ I { | ll\‘f | 1 |
1.42 1.44 1.46 1.48 15 1.52
Wavelength (um)
Aligned Spectrum
“ | | | | AL AZA\
W ATRAMN Spectrum
0.8 - | Wavelength To Pixels = 1.1869 A/pixel Observed Spectrum | -
1 1

1.44 1.46 1.48 15
Wavelength (um)

1.52

1.56



Radiometric Calibration
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Mapping camera output to radiance:
radiance * dispersion

camera signal
[ d' ]
H —
radiance [mzsr A]
[con on tor] —
—
conversion factor [mzsr DN

[ gnal] DN
«—>
camera signa [pixe l]
A
pixel]

conversion factor =

]

[dispersion] < [

After calculating the conversion factor on the photosphere, we
can use it on the coronal data to map data number to radiance.

conversion factor ,
, : * camera signal
dispersion

radiance =



Test Flight Results

Test Flight

Objectives

TFO1 - Test Image stabilization
- Set Spectral Ranges in flight
- Take Dark Data

TFO2 - Test Image stabilization

Assess Spectral Alignment
Record Bench positions
Assess Flight Track

Take Dark Data

* Both test flights were successful
e Still working on assessing our
objectives from the second test flight
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Day of the Eclipse

Wind Speed & Heading: 28 km/hr and 260 degrees
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In-Flight Tasks:

Adjust the table settings to keep
the sun in the window and set
- < spectral ranges
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Monitor the data and correct
exposure time if needed

Communicate with Pilots
Lead Out
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Monitor image stabilization and

g adjust fast steering mirror
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