AirylLab

For high resolution chromosphere observation
and imaging in H" band

Warning : Hh T telescope must NOT beduse solar observation without additional. filtéssis the
user responsibility to checklisafilter stack is safe for viswanagingutilization

When using an air Fabry Perrot etalon such as PST, Coronadasombuaditory to use the block
filteras wellln any case the end user must check the correct filteeng/odnd IR/SWIR band
In case of doubt, pleasamtact imperatively Airylab.




Presentation

Airylab proposs for the first time a large reflecting instrument for high resolution observation and imagitige
Sunds chromoipdard.e Basddheuplon Cel es €8 6I26and @li, ove apply ad e
specific dieletric coating to make an ERJut of the corrector plate. A specifically calculated telecentric amplifier
bring the incoming ray® a geometry compatible with most of the market unobstructed Fabry Perrotdthbns

up to a 44mmin diameter(not included) No optical relay is needed beskglthe telecentric amplifier.

Ai r y | hd tbrings high resolutiono Sundés di fficult figures such as sy
insidet h e s wpofs.aThaetescope is also usable for white light observation in red or continuum specter with
additional neutral density filtering. It can also be used for more classical applications such as high resolution planet
imaging in the red layer, or deep sky imaging of emission nebulae.

Drawing by Marc Khatchadourian



HaT Telescope with Telecentric Daystarlonor
ERF coating amplifierx2.7 Quantum Etalon

Setup for visual observationDatfstarfilter (not included

HaT Telescope Telecentricx2.7 PSTEtalon
with ERF coating amplifier Withoutlenses

blocking filter

Setup for visual observationR&fetalon andblocking filtgnot included

Celestron EdgeHiptical tube assembly

The Celestron telescopes used to buitde H' T are measuredt the 635nm wavelengthbn the professional optical
metrology platformof Airylabbefore and after the ERF coating and they are guaranteed to be better than L/4 in the
red spectrum. Each telescopedslivered with its metrology reportThe aplanetic design delige large corrected

flat field that is very tolerant to alignment uncertainties. The albsée design limits the heat exchange with the
outside and the subsequent internal turbulence. kéntihe solar refractors that gebig and clumsy above 150mm,
the Hh' T is small even at 280mm diameter. The small 203mm C8 based model can flight\4xen GPDX or a
HEQ5 mount. Theobservation position on this short OTA is comfortable even when the suat the zenith.

ERFENergy Rejection Filter

The complexdi-e | ectric coating is performed in France by |
optical quality of the corrector plate andass only 120nm FWHM bandwiditside the telescope, thus dramatically
limiting the heat.The effective tansmission in the M band is about 85%. The optical density is above 3 below
530nm and above 780nm up to 1100nm in the short wave infrared. The secondary mirror stays cool apgpds s

is protected from the direct ex ghedielectrioooatirigos heddemedand | i
can be easily cleagd the same way as for a non coated platée remaining light allowgerformingthe alignment

on a bright stawith an eyepiece or using the dedicated feature of Genika Astro with a camera.



AR2192 spot in October 2014, acquisition Frederic Jabet. Baslet 3fadh3d2mera with PST Etalon



Telecentricnaplifer x2.7or x35

The telecentric amplifiehas been calculated specially for the EdgeHD that shows much more angle for the field chie
rays than a equivalentF10 refractor. The resulting F/D is 27.58ith marginal rays angle of 1°. This F/D is
particularly adapted to high resolution imaging. Or 203mm model the field is corrected for a 0,25° field radius
whichi s  Sull disksi z e . The field is | imited t aianetedvdiammstit i r c
more than 80% of t he Sunds s ur fmitedeby thePatator size.cThel fielg is t |
diffraction limited for a 30mm imaggeld: that matches the size of a Daystar Quantum filter. A huge back focus
range is possible from 10@ 250mm without impact on the optical performances: you can use whatevéoreta
stacking possibilities and even a binocular head without its amplifier. The amplifier shows no soft spot effect in tt
field and keepthe bandwidth perfectly centered on the 656.28irand for the whole field of view. It is possible for
imaging to redoe the F/D after thestalonby using a focal reducer. That is not needed for visual observation.

An optional F/D 35 telecentric amplifer allows to reach the maximal resolution with an IMX174 sensor under an
excellentseeing. This telecentric also narrows the etalon FWHM by 0.1A &bh lvisual andmaging.

Pronmenceand spiculeBasler acaA192G5umcameraPSTtalon

Applications

The HUT is specifically designed fSsun &8s chr omospher e o b sH rband tNéeverthelessritd
can also fulfill otheapplications:

Application Telecentric amplifier Additional filters

Air Etalon (PST / Lunt) + BF
MicaEtalon (Daystar / SolgBpectrum)
Neutral density+ IR cut/ Schott KG3

(visual usge
Continuum, neutral density 4R cut/
Schott KG3(visual usg

Chromosphere H Uband Yes
Photosph ere in red If needed
Photosph ere continuum If needed

Red layer planetary imaging If needed No

HUDSO imaging No DSO HUfilter




Moonat HUT nativefocal lengttNo filter.

Chromosphere Ha Etalons

HUT can use a wide choice of(Betalonsthanks to its excellent telecentricity on the image side and the large back
focus range.

We have validated several configurations such as theafisijones



Daystar PST

HaT

Visual observation withaystar

Daystar
HaT Camera
Imaging with a Daystard additional reducer
PST
M
HaT BF

PST etalon with its bingkKilter

HaT

Double staeldPST

Daystar PST

HaT

Double stack Daystar + PSh.e bl ocki ng fil ter isndét requ



Specifications

AplaneticSchmidt Cassegratelescope better tharh./4 at 656,28nm

Effective diamete203 235mmor 280mm.

F/D 2759 with 150mmoptical backfocus range F/D 35 with 178mm backfocus
Multicoated hardERFwith 85%transmission at 656.28nm

+/- 0.25° corrected field with x2.7and x35 amplifier.

Diffraction limited field>30mm (Daystar Quantum)

Divergence anglef chief rays< 0,001° at 15mmof the axis a656,28nm

Marginal angles <@4° on the axis at F/D 27.5 and 0.82° at F/D 35

Amplifier caromatism corrected on a100nm largebandwidth at a timefor F/D 275, fully
achromatic at F/D 35.
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At F/D 27.5

Encircled Energy Radius up to 0.25° (full sun) :
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Encircled Energy Radius at 15mm of f the axis for a 30mm Daystar Quantum etalon:
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Spot diagram at 656nm (red), 532nm ( green) et 450nm ( bleue) at 0.25° off axis:
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Chief rays angle at 15mm off axis for a 30mm Daystar Quantum etalon from 450nm to
750nm with 656,28nm optimization:
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Modulation Function transfer at 15mm off axis for a 30mm Daystar Quantum:
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At F/D 35

Encircled Energy Radius up to 5mm from axis :



Spot diagram at 656nm up to 15mm from axis :



