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Maxim DL

Maxim DL is currently the main interface for controlling the observatory and cameras as well as for
performing the observations.

Interface und grundlegende Bedienung

Maxim DL can be started most easily by double-clicking on the icon Maxim DL 6 on the desktop or
via the taskbar.

Main window
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discussed in detail below.
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Observatory Panel

The Observatory control window has different tabs to control the different parts of the observatory.
You can move to objects by entering their coordinates, selecting them from a catalog or marking
them on an all-sky map. The dome can be opened, closed, and if necessary moved manually.
Furthermore, the telescope can be moved manually via this control window and parked again after
the observations are finished.
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Setup tab

The setup tab is used to establish the connection to the telescope, the dome, and the focuser. You
can click on the Connect button behind the respective entry or on Connect All to establish the
connection to all components simultaneously. All other entries like Rotator are not relevant for us.

Observatory ? X | Obsenvatory r X
Al Sky | Zoom | Catalog | Telescope | Dome | Focus | Status | Weather | Webcam Setup Al Sky | Zoom | Catalog | Telescope | Dome | Focus | Status | Weather | Webcam  Setup
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Setup tab - Nothing connected Setup tab - Telescope, dome, and focuser
connected

In order to disconnect the devices after the observation, you can click on the individual Disconnect
buttons or on Disconnect All.

Dome tab

The Open and Close buttons can be used to open and close the dome. The dome always opens or
closes completely. It must be ensured that the Slave Dome To Scope option is activated, otherwise
the dome will not follow the telescope. Unfortunately, this option turns off every time the dome is
opened, closed, or the telescope is parked.

Observato 7 % | Observatory 7 X
Al Sky | Zoom | Cataiog | Telescope Dome | Focus | Status | Weather | Webcam | Setup | Al Sky | Zoom | Catalog | Telescope Dome | Focus | Status | Weather | Webcam | Setup |
Eelascupe "glﬁdﬂng Options ﬁ Eeiescupe. Lrladmg Owunsﬁ
ome: e ome: e
e 05 e e O _om | _om |
= P | e | | [orefiace e P |
Dome Azimuth:  270.00° Dome Azimuth:  270.00°
P ——
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Atitude [0 = Atitude |0 =]
Load GoTo Load GoTo

The dome can be moved manually via the functions in the Position box. This is especially useful
when the telescope and the slit are not correctly aligned and the dome needs to be recalibrated. On
the example shown above, the alignment is not optimal but still so good that the telescope does not
look at the dome.
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Telescope tab

The telescope tab shows in the upper left area where the telescope is currently looking and which
action it is currently performing. The right ascension and declination are displayed for the current
date as well as for the standard epoch J2000. Furthermore, the altitude above the horizon and the

azimuth are displayed. In the example shown below, the telescope is tracking and apart from that is
inactive.

Observatory

All Sky ] Zoom ] Catalog Telescope ]DDITIE ] Focus l Status l ‘."a'eatherl Webcam ] Setup ]

Connected, Tracking
RA 18h 51m 55z, Dec <04° 47 40" (JNow)
R4 18h 50m 52s, Dec +04° 46" 06" (J2000)

Al 1.77", Az 275.56°
Idle
Mudge arget Coordinates
ne| | nw| | |Ra 008107 =|[GoTo]Zeom To| |
Dec |#59:08:59 El: Sync...
E W |

Roll 7 I_
el s | sw Angle I 3 " JNow * J2000

I—_|. ’—4| Cent I
T = [Sec = enter on Image
Calibrate
Mount
r

[ [ Mi
-~ iror

Configuration Auto Exposure
Sidereal Tracking r Ex s
Site and Optics pose After Slew
Stop Start
Limits and Flip Setup Auto Exposure

The buttons in the Nudge section can be used to move the telescope manually, with the step size
selected via the drop-down menus. Each movement can again be aborted via the Abort button.

In the Target Coordinates area you can enter the right ascension and declination of an object and

slew to it via the Go To button. The Zoom To button switches to the Zoom tab, which displays a map
of the sky at the respective coordinates.

The Park button in the Mount area can be used to park the telescope after the observation.

Catalog tab

Using the Catalog tab, the built-in catalogs can be searched for objects. To do this, first select a
category from the Category drop-down menu. You can choose between Stars, Deep Space and
Solar System. From the drop-down menu Object ID either the object directly or a catalog can be
selected. In the latter case the catalog number of the object, or only a part of it, can be entered (see
example below). After a click on Search a list of possible objects is displayed. The desired object can
be selected from this list. With a click on Go To the object is approached.
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Observatory 7 x

All Sky] Zoom Catalog lTeIescope ] Dome ] Focus ] Status ] ‘.".n'eaiher] Webcam ] Setup ]
+ Search ID
Ohbject 10 Search

(" Search Region

Region Search

Keypad

Qptions H

|Categu:ur5'| Criterion | Min | Max |
|Deep Space j
Chbject ID
MNGC 381 -
I Search I | Zoom To Sync
Search Results: found 11 objects
101 D2 Type RA Dec| Mag | Size Ha Alt Az | Sle... ﬁ
01h 08m 18s 61° 35' 00" 01h 51m 17s
MNGC3810 PGC3.. Galaxy 11h 40m 589s 128 11" 1.3 4'x3 15h18m52s -13.3° 50.2° 128.9°
MGC3812 PGC3... Galaxy 11h 41m 08s 24549 19" 136 2'x2' 13h18m4d2s  -1.6° 43.9° 1224°
MGC3E1 PGCE... Galaxy 11Th 41m 17s 4741 26" 129 2'x 2" 15h18m 32s 1867 32.8° 111.2°
MGC3813 PGC3.. Galaxy 11h 41m 18s 3% 32 46" 123 2'x1° 13h18m31s BE° 38.3° 1700
MGC3814 PGC3.. Galaxy 11h 41m 28s 2448 18" 157 0'x0 13h18m22s -1.6° 43.8° 122.4°
MGC3815 PGC3.. Galaxy 11h 41m 39s 24747 59" 141 2'x1° 153h18m10s  -1.6° 43.8°% 122.3°
MNGC3816 PGC3.. Galaxy 11h 41m 48s 20008 11" 135 2'x 1" 15h18m02s  -5.8° 459° 1247°
MGC3817 PGC3... Galaxy 11h 41m 53s 10518 14" 142 1'x1" 13h17m 58 -14.5° 50.6° 127.0°
MGC3818 PGC3... Galaxv 11h 41m 57s -0e° 08 22" 127 2'x1' 13h17m 534s -287° 58.5° 129.2° e
Zoom tab

In the zoom tab, the sky map around the selected object is displayed. Via the option button (arrow) on
the right and via the context menu, many options are accessible, such as the zoom level. If one clicks
with the right mouse button on any point of the map, one can slew the telescope to this point via
Slew to Mouse Position. If you click on an object, it can be selected directly. In the example
below the corresponding option is Slew tp 119 Tau.

Observatory

Al Sky Zoom | Catalog | Telescope | Dome | Foous | Status | Weather | Webcam | Setup |

? x

\View RA:  05h 35m 40s
\View Dec: 23" 32 46"
View FOV: 10"

[Rotator PA: 94°

Mouse Alt
Mouse Az

Moving Scope

All Sky tab

Mouse RA: 05h 32m 37s
Mouse Dec: 18° 47 42"

119 Tau/HIP25545 (Star)
RA: 05h 32m 13s

52°57 26"
147736 15"

Dec: 18" 35 39"
Mag: 43

Options E|
Siavedto
Taescope

Observatory

Al Sky Zoom | Catalog | Telescope | Dome | Focus | Status | Weather | Webc

Slew to N

View RA:  05h 35m 40s
View Dec:  23° 327 46"
\View FOV: 107

Rotator PA: 94°

Mouse RA: 05h 32m 21s
Mouse Dec: 18 44' 04"
Mouse Ak: 53° 07 29"

Moving Scope

The All Sky tab shows the current sky. By right-clicking, you can zoom
that you will be redirected to the zoom tab. The option button (arrow) on the right provides access to

many setting

options.

118 Tau/HIP25345 (&
RA: 05h 32m 13s

29° Dec
Mouse Az: 148" 40"15" Mag: 43

Confirm Slew
Expose After Slew
Abort Slew

18"35'39"

Find Scope Position

Sync to Mouse Position...

Move Rotator...

Sync Ratator to Solved Image

Overlay Image
Auto Overlay Solved Images

Clear Overlay Image

Zoom
Density

FOV Indicator
Show Labels
Set Label Font
Flip

? x

'F

Options ﬂ

Slavedto
Telescope

into any area. When you do
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Observatory ? *

All Skey lZnom i Catalog l Telescope ] Dome ] Focus ] Status ] Weatheri Webcam ] Setup ]

Mouse R4: (Odh 43m 03s Ciptions lzl
Mouse Dec:-33° 45" 07"

Mouse Aft: 037400 47

Mouse Az: 175" 00" 43"

Camera Panel

The Camera Control window can be used to control the cameras and take the images.

Setup tab

As the name suggests, this window is used to connect the cameras to Maxim DL. This is done slightly
differently for each camera manufacturer. Here, we will discuss the procedure for QHYCCD cameras
and for SBIG cameras, since these are the cameras we primarily use. For each camera model, the
appropriate driver must be selected. This must be done for the actual camera as well as for the filter
wheel. If a guiding camera is to be used, it must also be connected here. Normally the guiding camera
is connected as Camera 2, while the main camera is connected as Camera 1.
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4 Camera Control ? *

Expu:use] Guide Setup l

Camera 1 Camera 2

Connect |
| Setup Camera | | Setup Camera | |
[ASCOM No Camera | Discomnect

Coolers
Cptions
r | |
Setup Fitter Setup Fitter

|ASCOM No Fiters
Less <«

Camera 1 Information Guider Information

The first thing to do, regardless of the manufacturer, is to click on Setup Camera.
Connecting QHYCCD cameras:

In the window that opens, select ASCOM from the Camera Model drop-down menu and then click
Advanced... (step 1). After that another window will open. In this window, select QHYCCD - Cameras -
Capture from the dropdown menu and click on Properties... (step 2). After that, the settings menu
for the ASCOM driver for the QHYCCD cameras opens. ASCOM is the basic interface through which
many of the observatory's operations are controlled.

Setup ASCOM ? X E ASCOM Camera Chooser % ASCOM.QHYCCD.Camera SETUP (Any CPU)
B ST A i it T
ul nogen. Cancel
Camera Model Select the type of camera you have, then be sure to click the
[Ascom E Properties... button to configure the driver for your camera
Vin_Exposure () Exp. Stat Time -
e | | [ o |
ConnECtlng the QHYGOOM - r Click the logo to learn more oK
Bl zbout ASCOM, a set of
Ste p 1 « Pl standards for inter-operation of
PX:Tetel ] astronomy software. Cancel
Connecting the QHY600M - ,
Step 2 Connecting the QHY600M -

Step 3

In the last step (3) all important settings for the ASCOM driver can now be configured. These include
the readout mode, which can be selected from the ReadMode drop-down menu. The following can be
selected: PhotoGraphic DSO 16bit, High Gain Mode 16bit, Extend Fullwell Mode and
Extend Fullwell 2CMS. Under Gain/Offset Setting the Gain and Offset can then be set. These
settings can be saved as Preset. In addition, the Remove Overscan Area option should also be
activated for scientific images. Afterwards, all three windows can be closed by clicking OK.

Connecting QHYCCD filter wheels:

To connect a filter wheel, first click on Setup Filter.
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4 Camera Control 7 b4
Expu:use] Guide Setup l
Camera 1 Camera 2
Connect |
Setup Camera | Setup Camera | |
| Dizconnect

|ASCOM
Cptions
-

|N|:| Camera

Setup Fitter

Coolers

| |
LwamUp |

|ASCOM No Fiters
Less ««
Camera 1 Information Guider Information

Setup ASCOM ? X QHYCFW Setup
oo In the first step you have to

1 Halpha 0

BT g select ASCOM from the

Fr : dropdown menu Filter or

6 v 0 . Filter Name
_— C v Controlling Camera Model. —
= —==_IThen click on Advanced.... In o

Connecting the CFW-3 filter

wheel - Step 1

E ASCOM FilterWheel Chooser
Trace

Select the type of filterwheel you have, then

the window that opens, select
QHYCCD FilterWheel from
the drop-down menu and then
" click Properties... (step 2).
Thereupon another window
besuretoclickhe OPENS, Which shows the

Properties... button to configure the driver for your filterwheel.

| (QHYCCD FiterWheel -

| possible driver settings. The

settings in this window usually

Click the logo to learn mare
Pl =bout ASCOM, a set of
" Nl standards for inter-operation of
PY:-Telel] Estronomy software.

Connecting the CFW-3 filter

wheel - Step 2

__o_| have to be made only once.
_ee= | You have to select the
Number of Filter Slots (in
our case 9) and the respective
filter names as well as any
corrections for the focus (step
3). Afterwards all three
windows have to be confirmed
and closed by clicking OK.

Connecting SBIG cameras:

Still to come...

Connecting SBIG filter wheels:

Connecting the CFW-3 filter
wheel - Step 3
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Still to come...
Final Step:

Now Connect has to be clicked. Then the cooling can be activated under Coolers and the target
temperature can be set under Cooler.

4P Camera Control ? pod

E:-:pu:use] Guide Setup l

Camera 1 Camera 2 c "
onne
Setup Camera | | | Setup Camera | |
[ASCom [No Camera i

Opt Coolers
ions
r [ o] |
Setup Fitter Setup Filter

|ASCOM No Fiters

Less <=

Camera 1 Information Guider Information

Expose tab

In this tab you will find, on a small space, the most important settings regarding the recording of the
images. Predefined setting sets can be found under Exposure Preset, where new ones can also be
created. The most important setting is the exposure time (Seconds). To the right of this is the status
information line, which shows what the camera is currently doing. In the example below the camera is

idle.

The filters can be found under Filter Wheel. The binning options are accessible via the two drop-
down menus X Binning and Y Binning. Furthermore, the readout mode (Readout Mode) can be
selected, which is important for the QHY600M. The basic operation modes are Single, Continuous,
and Autosave. In the first mode only a single exposure is made, whereas in the last one entire
exposure series can be made. In the Continuous mode, images are created and displayed one after
the other. This mode is particularly suitable for focusing. In the corresponding article, we also go into
more detail about the lower three panels. Further options are accessible via Options (arrow button).
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Guide tab

4 Camera Control 7 x

Expose | Guide | Setup |

Exposure Preset Seconds

Start
'Grap defaut ~| »| [ooor = [ide

Readout Mode Subframe 4
|Nu:-rrna| j ["On ¥ J J ¥ Single

Speed Frame e |[X: 0Y: 0W-4788 H3194 ?ﬂ?ﬁfﬁ
Iso | Jugt ~]

Fitter Wheel ¥ Binning Y Binning Options ﬂ

* Camera 1
|L| j |2 j |Samej ™ Camera ? Less <<

Camera 1 Information Camera 1 Statistics
Camera Idle Camera ldle
Max ¥ = 2259
Cooler power 937% Max ¥ = 1518
Sensor Temp -12.9 Max Pixel = 33098
Setpoint: -13.0 FWHM = 38.43
Half Fux Dia. = 113.95
SMR =53.33

The Guide tab contains the most important settings for guiding the telescope. We will go into details
in a guiding how-to.

4 Camera Control 7 X

Expose Guide lSetup ]
Seconds Filter Wheel
02 = |No Fiters

- {7 Calibrate

" Track

[ futo Scope Dec. Guide Star

[ Pier Flip X |D,D ::l ¥ |[}-,|} :l
[ Auto Pier Fip ™ _
™ Watch Star gressiveness
X m B m Gra i
ph Options P
(" Camera 1 4 J
{* Camera 2 Settings | Maove | Alams | Less << |

Camera 1 Information
Camera Idle

Cooler power 9275
Sensor Temp -12.9
Setpoint: -13.0

Camera 2 Information
Camera ldle

Cooleris off

Screen Stretch Panel

Via the Screen Stretch Panel the scaling of the images can be influenced. In the first image below,
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which shows M42, the scaling is set to Low. By increasing the scaling to Medium you will see much
more details of M42. Many other helpful predefined scalings can be selected from the corresponding
dropdown menu.

Screen Stretch ? Screen Stretch

r

LY

L [

FaN AP
Minimurm Maximurm Minimum Mazimum Medium | - Minimum Maximum
[ sese=] = [ 29855] <« [ T0s] 2| Tene=] J [ 1e085] =|[ 18305 J

Low auto-stretch settings Medium auto-stretch settings Auto-stretch settings (not applicable)

Minimum Percentile Maximum percentile

|370699 = [o9sses -

Minimum Percertile Maximum percertile Minimum Percertile Maximum percentile

[43.2506 = [37.725 = | = =

Screen Stretch - Low scaling Scree Stretch - Medium Screen Stretch - Histogram
scaling Zzoom

Clicking on the plus symbol in the upper right section of the panel zooms into the histogram shown in
the upper left section. This allows you to fine-tune the scaling via the red and green triangles, where
the red triangle defines the black level and the green triangle the white level. The same can be
achieved using the Minimum and Maximum fields.

Information Panel

Das Information Panel ist insbesondere hilfreich um zu prufen, ob das Bild Uberbelichtet ist und
herauszufinden an welchen Sternen dies unter Umstanden liegt. Hier sind fur uns insbesondere die
Werte Pixel und Maximum interessant. Im Standardmodus Aperture werden die Informationen aus
der auf dem Bild dargestellten tlrkisen Apertur ausgelesen, welche man z.B. aber auch auf einen
hellen Stern schieben kann. Tut man dies sind z.B. noch das Signal-Rausch-Verhaltnis (SNR) und die
Full-Width-Half-Maximum (FWHM) von Interesse. Werte wie die Magnitude sind auf unseren zumeist
unkalibrierten Bildern nicht von Relevanz.
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Information

Fusor (%= 2508, Y= 1564 ), Rad= 10, Rad2= 22

Pixel 584 000 Magnitude 3919
Maximum 1345.000 Intensity 16235942
Minimum 802 000 SNR 9.501
Median 526.000

Average 926.930 Bod Avg 375600
Std Dev 60.096 Baod Dev 52.126

Centroid { X=2501.000, Y= 1558.000)
FWHM Flatness

= Dizplay in : :
Mode | Aperturs N P Calibrate ==
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