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Acronyms Meaning

RA Right Ascension (coordinates)

DEC Declination (coordinates)

DIMM Differential Imaging Motion Monitor
CCD Camera Couple Charge Device

TPD Thermal Design Power

DHCP Dynamic Host Configuration Protocol
FPS Frame per seconds

FAILURE TO COMPLY STRICTLY WITH THIS DOCUMENTATION MAY LED TO SYSTEM FAILURE OR SYSTEM NOT
WORKING AS EXPECTED.

NEVER AIM THE SUN DURING THE DAY, NEVER USE THE SUN AS A TEST TARGET, THIS CAN CAUSE DEFINITVE
DAMAGES.

System installation

Some good knowledge of astronomical instruments (telescope, CCD camera...) is required, at least the user (or
some) must have used a telescope before to perform visual observation of the Moon, or other objects like the
main solar system planets, and could do some video imaging of the Moon, or the Sun.

If the user has no knowledge of telescope, this system can be difficult to install and use. So please, get the help
of someone that has some experience, otherwise, if never achieved before, it is recommended to use a cheap
amateur telescope to acquire the minimum knowledge on how to use a telescope and understand some
concepts written in this manual.

Knowledge on mount polar alignment, and some astronomical software is required as well as astronomical
coordinates system.

Please be aware that this documentation focuses on the belt drive mount setup, and in case of a directdrive
mount, a specific installation documentation will be provided directly to you. Please read it.
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Fig. 1 Complete system (Belt drive mount)

1.1 Mount installation (Belt drive mount)

1.1.1 Introduction
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The GM-2000 mount is a German mount, which embeds absolute encoders. On mount startup, the mount

knows where it is located, and with a very good accuracy. The pointing accuracy of the mount can be as low as
15 arcsec RMS, this ensuring that the star is inside the field of view of the DIMM (17x10 arcmin) camera at any

slewing end.

The manual of the mount installation can be found on the USB Stick named “10 MICRON Astro technology”

[USB Drive Letter]:\10Micron_AstroTechnology\10Micron Mount's Manuals\HPS Types\English\GM2000\
GM2000HPS Quick Setup en.pdf

é‘, GMZ2000HPS Quick Setup en.pdf 26/05/2017 1312
B, GM2000HPS-en-2.16.pdf 17/05/2019 13:58
A, GM2000HPSULTRAPORT-en-2.16.pdf 17/05/2019 14:00

FUF FHe
PDF File
PDF File

60 KB

3528 KB

[}
(Wi}
[a)=]
(=)
7
o

Please read carefully this manual, it contains all the information to install the mount and to run it.

The mount shall be polar aligned, so when installing the pier/tripod, pay attention of the mount orientation, to
avoid any dismount-remount cycle.

Electronic
Finder

Eyepiece
Reticle
DIMM
camera
Flip
mirror
Tripod or
Pier

Mount
control
Box
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Fig. 2 Complete system (schematics)




1.2 Tube Installation (Belt drive mount)

1.2.1 Introduction

The telescope is a 300mm F8 RC telescope type, with 2400 mm of focal length. The focal plane is located
exactly 282mm from the telescope backside plate.

1.2.2 Tube installation on the mount

Before installing the tube, an interface plate must be installed. Orientation of this plate is very important.

Put is as the picture shows below:

-

\
F
B
-
i
»
B
i

/
DEC mark

First align the DEC marks, and then clamp the DEC axis with the knobs.

Pay attention about the 4 M6 screws, and how the dovetail plate must be aligned with respect to the threaded
holes. This is very important. Then tight the screws strongly.
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Then slide the tube into the female dovetail, with the KEPLER sign being up, the electronic finder on the right
side (when the user is located at the tube output and tube looking toward north in the northern hemisphere).

Electronic
Finder

Fig. 3 Orientation of the tube (mandatory)

The distance from the telescope tube back plate to the interface mount plate is 15 cm, this allows good tube
balancing, when the mask and the DIMM camera are installed.

© ALCOR SYSTEM 8



Fig. 4 Tube position for optimum DEC balancing

1.2.3 DIMM Mask installation (All mounts type)

Before doing this, do remove the plastic caps that protects for shipment the main mirror and the secondary

mirror.

The mask is held by two cylinders fitting into the 4 holes designated with the red arrows on the top ring section
of the tube.

Put the tube in vertical position, and put the mask on the top ring section, and screw the M6 screw with the
special washer. The two holes mask orientation is not important. It can one axis, or the orthogonal axis.

© ALCOR SYSTEM 9



Fig. 5 Holes position for the DIMM mask

Tighten the 4 screws gently, and the DIMM mask is in place. The red arrow shows the screw to be tighten, do
not touch to the opposite screw.

The holes diameter is 51 mm and are 240 mm center to center distance.
The screw on the back of the mask is to be unscrew, not the one on the front.

The mask is not black, but has no color anodization. A hood can be screwed on top of the prisms, this prevents
the dew from forming by reducing the solid angle seen by the prism.

© ALCOR SYSTEM 10



Fig. 6 DIMM mask installation on the telescope top ring

Fig. 7 DIMM mask ant dew prism hood (it reduces dew effects)
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Fig. 8 DIMM mask installation (and light shroud)

1.2.4 Electronic finder installation (All mounts type)

The orientation and the position where the electronic finder installed is very important! This is used by the
software to adjust telescope slewing and put . It is held by two M6x30 CHC screws to the tube structure by a

© ALCOR SYSTEM 12



special adapter part. The alighment of the electronic finder with respect to the optical axis can be tuned by the
user.

Fig. 9 Electronic finder

Despite this is a USB 3.0 camera, it will be used as USB 2.0 camera. This is fully compliant and since the camera
is used by still image by still image (the video stream capabilities of the camera are not used in this case, and
does not bring any added value).

The focusing of the electronic finder is not required, it has been achieved on factory (but can be refocused if
necessary). The focal length of the electronic finder is 100 mm. the field of view is 4.3° x 2.9°, with 3096x2080
pixels.

In the end, the electronic finder image provides a vertical orientation with respect to the sky.

© ALCOR SYSTEM 13
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Fig. 10 Electronic finder field of view

1.2.5 Light Shroud installation (All mounts type)

The “Astrozap” light shroud installation is not mandatory, it serves to prevent Moon light from entering the
DIMM camera and to limit the amount of dust to get into the main’s telescope mirror.

Do not wrap the DIMM mask with the light shroud; the next picture shows how to end the shroud in the
telescope input section.
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Fig. 11 Light shroud installation at the DIMM mask level

1.2.6 DIMM Camera installation, flip Mirror and eyepiece (All mounts type)

The eyepiece is a 12 mm focal length, with a double illuminated reticle, providing 200x magnification, the field
of view is 15 arcmin (or % of a degree)

The field of view of the DIMM camera is 17x10 arcmin.

The flip mirror lever, allows either the light to go to the eyepiece when down, and when up the light goes to the
DIMM digital video camera. The light of the telescope does not go at the same time to DIMM camera and to the
eyepiece, please keep this in mind!
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Fig. 12 DIMM camera, flip mirror and reticle eyepiece, light going to camera

Fig. 13 DIMM camera, flip mirror and reticle eyepiece, light going to eyepiece

The next pictures show the different field of view of the DIMM camera, electronic finder and reticle eyepiece.
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Fig. 14 Relative field of view of the DIMM camera, electronic finder and eyepiece

To lit the reticle grating, rotate the knob (red arrow), the reticle intensity can be adjusted, do not forget to
switch it off, otherwise batteries will fade away! The focus of the reticle can be adjusted to the sight of the user
by rotating the top part of the reticle eyepiece (green arrow).
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Fig. 15 Reticle eyepiece settings

1.2.7 Visual scope finder installation

The visual finder has to be attached to the tube, and is aiming at finding star into the main telescope at the
beginning of the operations. Warning, the reticle is not illuminated, the field of view is around 10°

© ALCOR SYSTEM
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Fig. 16 Visual scope finder

1.2.8 Cable attachment to the tube and the mount (All mounts type)

Once all the equipment is installed to the telescope, the cables have to be attached as follows. A gigabit switch
and a PC computer are required (not supplied).
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TeleSCOpe Main Mount
Electronic telescope Hand-paddle —O Moduie
Finder

optical
output
DlMM 192.168.1.104 Mount
camera controller 24V
192.168.10.59
box PSU
/' 10/100 24V
. i Ethernet
USB 2.0 Gigabit Link
Link Ethernet 5 meters
i papen O 110/220V
| meter 10 meters cable Main ac
USB cable Cagls sPTe
Ca_,, c Gigabit Ethernet Switch
WATTOR (not supplied) General
LAN
POE Cable _
injector >
TRENDnet ®
12Un;eBtgl“g TPE 113Gl Et‘hem‘et cablel -
extension cable 1 meater A Giga bit compliant (not supplied)
Kit 42730 Cat6 SFTP cable
Gigabit Compliant ETHERNET
| Gigabit port ORANGE
192.168.1.x PORT

Gigabit port PORT
192.168.10.x

|_“ ETHERNET BLUE

USB 2.0 or
USB 3.0

PC Computer
(Supplied on request)

Fig. 17 System chart, cable connection between all system devices

Fig. 18 Backside of the Small PC provided (if required) for this system.
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1.2.9 Cable attachment to the telescope tube and mount (Belt drive mount)

USB and Ethernet cable must be attached properly, so that the mount can achieve meridian flip with no
problem.

If cables are not attached, cables can hook on the mount, and prevent accurate slewing. The next pictures show
how to attach the Gigabit Ethernet cable from the DIMM camera and the USB cable from the electronic finder
and bind them together. This is very important especially when the mount performs a meridian flip that the
cables are not wrapping around the mount.

Fig. 19 Path of the cables
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Fig. 20 Path of the cables, counterweight side.
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Fig. 22 Cable attached into carbon truss tube

1.2.10 Telescope balancing

Before running the system, the tube must be very well balanced on the RA and DEC axis. Check this when the
knob of the mount is released and move the two counterweights accordingly, and the tube along the dovetail if

necessary.

2 Software installation

This chapter is about software installation, please proceed software installation in the same order as presented

in the next section.

2.1 PCSystem requirements

The PC computer must comply with these minimum requirements:

13, 15 or 17 or above intel CPU based computer
128 Go disk (SSD or HDD)

8 Gb RAM

Display resolution 1900x1080

Gigabit 1000 Ethernet port (Dual port advised)
One USB 2.0 Port

Operating system: Windows 10 or 11 x64 version

© ALCOR SYSTEM
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e English operating system language is advised, no test have been achieved with operating systems
running with Arabic, Chinese, Thai-language, Japanese, Hebraic ...(non-Latin alphabet EN/EU
characters)

Small PC can do the job, with for instance an Intel core |7 4500U CPU, which has a TDP of 15W works and has
been validated. If the PCis inside a LAN, it is recommended (but not mandatory) to get a PC with a dual LAN
Ethernet board, one dedicated to the system, and the other for network link to another computer and internet.

Warning, at full speed (1920x1200 @ 50 fps) and full frame, the DIMM camera can use 95% of the Ethernet
Gigabit bandwidth.

Local Area Connection

Fig. 23 Gigabit bandwidth allocated by the DIMM DMK 33GX174 camera

2.2 System control software

The system control software is PRISM. It should be installed first. This software resides in the ALCOR-SYSTEM
USB Stick, and “PRISM” folder.

Start setup_prism.exe

4
[

OTISITENE
SHOTLCH

Fig. 24

PRISM is a large complete general multi-purpose astronomical software embedding camera and telescope
devices control.

This software has a dedicated automated DIMM feature that controls the mount, the DIMM camera and the
electronic software.

PRISM software documentation can be accessed by the Help/Local Help menu and this manual will focus on the
automatic DIMM feature embedded into the PRISM software.

Some video tutorial to start are visible in Prism’s web site: http://www.prism-america.com/

© ALCOR SYSTEM 24



2.3  Mount software (Belt drive mount)

2.3.1 Virtual Keypad

The virtual key pad software must be installed and can be found on the ALCOR System USB stick in the
“MOUNT” folder:

Run gm_qci_virtkeypad2.0.exe

L

108 =il
s L

Fig. 25

It is a very useful software that mimics the use of the hardware keypad controller, by just being sitting in front
of your computer.

E 10micron Keypad — *

Connection  Help

RAa 13h45mi11.9=
Dec +50°31°22"
BRAa 13h45mi11.9s
Dec +50°31°22"

0 &% T

7 8 2 w
M | HGC | IC

4 5 6 -

STAR |PLANET MORE | ¥

1 2 3
COORD | DATA | DISP | ENTER

0 F2 E3
LIGHT | ESC | MEHU | STOP

Fig. 26

The default IP mount address is 192.168.1.104

If the IP address can be changed, the keypad must be used for that purpose. Ask local network administrator to
get a valid IP address suitable to your network and not being used by another connected device.
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Connection  Help

ﬂP address:

192.168.1.104
Hetwork mask:
2959.255.255.0

bateway:

Fig. 27

2.3.2 Mount ASCOM Driver (Belt brive mount)

The mount ASCOM driver software must be installed and can be found on the mount USB stick:

Run 10micron_ascom_driver1.5.1.0_setup.exe

2.4 Electronic finder software

Latest camera drivers can be found here : https://astronomy-imaging-camera.com/software-drivers

Windows
From ZWO
Native Drivers
) Download
This driver MUST be installed for Windows users to v3.0.06
AS| Cameras _ .
use AS| cameras. Change Log Previous Version

Once the camera driver is installed, camera can be connected and this device appears in the windows device
manager.

The camera can be tested quickly with the sharpcap software: https://www.sharpcap.co.uk/

© ALCOR SYSTEM 26



& Device Manager
File Action View Help

% mHE B

v & DIMM-ALCOR-20191001

iy Audio inputs and outputs
» B8 Computer
» == Digital Media Devices
» wm Disk drives
» @l Display adapters
» *m |DE ATA/ATAPI controllers
v g% Imaging devices

_\i“;_ EPSON-printer-1 (WF-7720 Series)
=13 ZWO ASI178MM Camera

» [ Monitors
» 5P Network adapters
. §§ Ports (COM & LPT)
» = Print queues
» [ Printers
. [ Processors
» B} Security devices
> r Software components

B Software devices

iy Sound, video and game controllers
» S Storage controllers
» Em System devices

i Universal Serial Bus controllers
» ™= WSD Print Provider

Fig. 28

2.5 DIMM camera software

The DIMM camera driver software must be installed and can be found here:

https://www.theimagingsource.com/support/downloads-for-windows/device-drivers/icwdmgigetis/
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3.5.0.4411 JULY 24,2019 -

o Device Driver for all Gigk cameras manufactured by The Imaging Source.

Version Released Type Filesize

3.5.0.4411 July 24, 2019 EXE 3.9MB

Requirements

o Intel Core i3 or similar, 2 GB RAM

o GIigE (1000 Mbit/s) network controller

o Graphics card with 24 or 32 bit

o Windows 7 (32 & 64 bit), Windows 8 (32 & 64 bit), Windows 10 (32 & 64 bit)
o DirectX 9.0c or higher

Changelog

1. Fixed: Strobe Polarity could not be enabled for some camera models.
2. Fixed: Exposure Auto Max value missing for some camera models.
3. Fixed: DirectShow VideoProcAmp_Saturation value and range.

sa DOWNLOAD

Start the
gigecam_3.5_0.4411_setup.exe

When this driver is installed, the icon on the right bottom of the screen appears, expand it:

Fig. 29

Power on the camera, and after some seconds, the DIMM camera should appear as “DMK 33GX174e”
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[
Device Serial Mumber  MAC Address IP Address
Local Area Connection @ 1000 Mbit/s [192.168.1.5]
@ DME 33GX174 50510024 000748E13858 192.168.1.229
Device Info
General Current IP Configuration
Model Name IF Address
Vendor Subnet Mask.
Serial Mumber Default Gateway
MAC Address Configure >>
Fig. 30

Either the IP address of the camera is provided by network DHCP mechanism, or can be assigned to a persistent
and fixed IP address. If the camera gets IP address like 169.254.227.159, it means that there is no DHCP
mechanism to provide the IP address to the camera, and in that case persistent IP address shall be entered.

¥ GigECam IP Config [2.2.0.2290]

Device Serial Number  MAC Address IF Address
Ethernet @ 1000 Mbit/s [192.168.1.51]

@ DMK 33GX 174 50510021 000748E13855 169.254.227.159

Device Info I[P Configuration | User-defined Name  Firmware Upgrade

IP Configuration Procedure Persistent IP Configuration
[Jrersistent IP IP Address 192.168.0.44
DHCF‘ Subnet Mask 255,255,255.0

Link-Local Auto IP Default Gateway | 0.0.0.0
Apply
Fig. 31

For instance, here we decided to assign the persistent IP address to 192.168.1.92, but you must ask your local
network administrator to provide you a valid persistent IP address, not used by another device. If you do not fell
easy with this, please do this step with your local network administrator.
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In the case of dual ethernet board and PC provided by our company, the camera IP is persistent, and set to
192.168.10.59

¥ GigECam IP Config [3.5.0.4411]

Device Serial Mumber  MAC Address IF Address
Carmera @ 1 Gbit/s [192.168.10.23] MTU=1500

‘ DMK 33GX174e 27810536 00074878059A 192.168.10.59

Device Info [P Configuration  User-defined Mame ~ Firmware Upgrade

IP Configuration Procedure Persistent IP Configuration

Persistent IP IP Address 192.168.10.59
[]oHCe Subnet Mask 255,255.,255,,

Link1Local Auto IP Default Gateway 253.127.0.0

Fig. 32

Install the IC Capture software, get it here : https://www.theimagingsource.com/products/software/end-user-
software/ic-capture/

PRISM embeds directshow camera control, but IC Capture can be useful to test quickly the DIMM camera.

8

IC Capture
2.4

Fig. 33

If installed properly the camera appears like this and immediate image capture can start.
Warning: this software will not do any DIMM analysis, only PRISM software can achieve this.
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D Select Device

GigE Cameras

“ e
Serial #50510021

Fig. 34 On IC-Capture the camera will appear this way.

IC-Capture is straightforward to use.

3 System startup

3.1 Hardware startup (Belt drive mount)
On a clear day, the OTA on the mount is perfectly balanced, aim at a remote object in the horizon, more than 3
km distance and tune the visual finder scope, with respect to what you see at the reticle eyepiece located above
the flip mirror. Tighten the 6 screws of the finder as strong as you can. Check again that the center of the visual
scope finder reticle matches perfectly to what is seen in the 12” telescope eyepiece above the flip mirror. Never
power on the mount to perform this task! Use mount knobs to clamp the RA (Right ascension) and DEC
(Declination) axis, so that the telescope’s tube does not move unexpectedly.

Now, at that stage, be sure that all the software is installed, and mount, DIMM camera and electronic finder are
all connected.

On a clear night, power on the mount. PLEASE NOTE THAT THE MOUNT MANUAL must be considered and fully
and carefully read.

Set the time of your observing place (unless you have the GPS module of the mount) using the mount keypad or
using the virtual software keypad.

}E!':Ek *Date and Time

Use GPS DataOFF|| Local Timezone
Boot GPS SynOFF| Daylight SavON
GPS-UTC diff

10 D51

16 Jan 22

Fig. 35 Belt drive mount controller display

Then set the place where the telescope is located (unless GPS module):
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Objects Clock *Current
Al ignment »Site Select

Drive Use GPS DataOFF| Enter
*Local Data Boot GPS SynOFF | Save
Settings GPS-UTC diff Delete

Fig. 36 Belt drive mount controller display

If a GPS module is provided, please connect it the mount main control unit and turn ON these 3 features (Menu
LOCAL DATA).

Use GPS DataOFF
Boot GPS5 SynOFF
GPS-UTC diff

Do a rough polar alignment, with a laser stick (not provided), for instance to aim the RA mount axis to Polaris
star (if system located in the northern hemisphere), by first rotating the mount tripod, and then by using the
latitude and azimuth adjustment knobs. See mount manual for more information about this process. It is
strongly advised to print the sky chart from §8.3.1 to 8.3.8 from the mount manual, because the mount keypad
will display star names, that might not be familiar to the user. Sky chart are useful to find them out visually in
the sky. Also be sure that the 4 knobs clamping the RA and DEC axis are now tightened.

Then, on the mount keypad, go to “Alignment”, and then go to “Clear Alignment Data”. Clearing alignment
data must be performed whenever the mount polar axis is moved.

Then go to “Alignment”, and then go to “3 stars”, the 1st star name must be selected. The mount will move
toward the 1°t star. Use first the visual finder scope, and center it using the direction keys:

Fig. 37

The speeds can be changed by pressing these keys from several degrees per second down to 4” per sec.

7 8 9 B
M | HGC | IC n
4 5 6 -

STAR | PLANET| MORE v

1 2 3
COORD | DATA | DISP | ENTER

0 F2 F3
LIGHT | ESC | MEHU | STOP

Fig. 38
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Perform an accurate centering with the reticle eyepiece sitting on top of the flip mirror and slow speeds.
Warning, the magnification of the 12” RC telescope is 200x! The image of a bright star through the telescope
with the DIMM mask is looking this when focused:

Fig. 39 Image of a single star throughout the DIMM mask and the 12” telescope in the reticle eyepiece

Do focus this image as best as possible. Select three alignement stars that are bright enough, and far enough
each other, like 60° and located on both side of the meridian. The common error is to mixup stars in this
process, this will lead to a very poor tracking and pointing performance!

More information can be found in the mount PDF manual: GM2000HPSM2ULTRAPORT-en-2.12.21.pdf

Proceed the same way with the 2"¥ and the 3" star. Do not use the electronic finder, because this latter is not
centered with the telescope optical axis at that stage.

In the mount keypad menu, Alignment and Align info check the Polar alignment error (here only 4'26”) and the
number of star used for this simple model.

ATigned with olar align err.[5cope_ortho. err
3 stars oo°04° 26" oo*12° 32"
fz 000°04°59" A 231°55° odel terms: 2

Alt +45°29°32" [To centre pol axfExp.RN5: 16.7"
Polar align err.move .14dLf .07UpMlign stars:

Exp.RAS: 16. 7"

Align stars:
1:Arcturus

2:Albireo
J:Alderamin

Fig. 40

The mount polar axis alignment can be improved if the polar axis alignment error is higher than 5 arcmin. The
mount documentation (GM2000HPSM2ULTRAPORT-en-......pdf) §5.5 explains well to you how to improve the
mount polar alignment.

Perform iterations so that the mount polar axis alignment error is less than 5 arcmin in both directions.
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3.2 Software startup (All mount type)

3.2.1 Observing place setup

PRISM is the central system software. It can control the mount, the two cameras and will perform all DIMM
measurements in an automated fashion. From dusk till dawn, the telescope will run automatically DIMM seeing
measurements by selecting an appropriate star, then changing to another star when the previous one is losing
too much elevation. It will avoid the Moon, and will Park the telescope at the end of the night, then the next
night will resume automatically measurements, if the software is left alive, and telescope power is not turned
off.

Insert in your PC the blue USB dongle that looks like an USB stick (but is not!)
Then start PRISM

Go to Menu Settings and the Default Observing Site

Set the observing place using this form, once selected, « Select this place as default » GOOGLE maps can help
you doing so.

This is a very important step, do not neglect it.

Default Observing Site
Place Colntry Latitude M/ Longitude  EA Allitude

1] Aalborg, Denmark. Denmark. BFogo0t W 09°5E'00"  E ]
1 Aarhug, Denmark, Denmark, 5g1000" M 1071300" E 1]
2 Aberdeen, Seotland Scotland 5708000 M 020600 w0
3 Abidjan, lvomy Coast Ivory Coast 05*1900" Mo 0400200 w0
4 &b Dhabi, Un. Arab Emirates Un. Arab Emirates  24°28'00" N B4°2500" E a
L] Acapulco, Mexico Mexico 1E°R0°00" M 99°R5'00" w0
B Acora, Ghana Ghana 05°3300" N 00715'00" w0
7 Adana, Turkey Turkey aFoooot Mo 3R1500" E i]
Flace/Site database
() France Cusa (@ "wWorld (O Obgervataries (14 sites

The selected place iz : Aalborg, Denmark Ll " | | -

Select thiz place az default [elete place Modify place Add place ook fora sie n
Place selected as default for thiz software : Go to database file
UAl A86 Albigneux - N 45°32"16™ E 0D4*2117" 0 meters -

This place will be used as the default place for all computations using geographic coordinates Pl sl DL [P

Fig. 41 The site place in bold characters defines the overall observatory site.

3.2.2 Hardware settings

3.2.2.1 Telescope mount setup

Now go to “Settings” and then “Hardware Settings”
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Coler Imaging Anal}rsis Observatory  Tools | Settings | Windows  Help

E-F‘ “ . Q 1 1 Hardware Settings
fiﬂiﬁ*

V_ Software Settings

D2"  15/01/2016 03:17:22 UT [Window1.mapsky]

P I T =

FITS/CPA and DSLR Files

FITS K ord Management
S | = ?

Default Observing Site
Sky Chart Startup Options
Star Catalog Path Settings

Log File
Show Memaory Allocation (DEBUG)

Plate Solving r

Software Setup Management »

Fig. 42

Go to Settings, then Hardware settings, in the telescope tab, select ASCOM, then “Choose telescope type” then
select “10Micron Mount”’
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w - Obzervaton / Telescope

w - Dives / Slewing

Fointing model

: - Painting lirmits
Autoguiding device

- Focuser #1

- Focuger #2

- Filter Wheel #1

- Filter Wheel #2

- Dlome/Shelter

- GFS

- Place

- wWieather station

- Cloud sengor

- Field Rotator

- Switches

- Cameras

(] Cancel

Telezcope

Telezcope twpe
(®) A5COM compliant telescopes () U200 compliant

() Split Encoders Drives
ASCOM

| Chooze telescope bupe Telezcope : ASCOM . tenm....Telescope

ASCOM Wersion : 3 ._icron Mount Driver Setup

Trace

Select the type of telescope you have, then be sure to click the
Properties ... button to configure the driver for vour telescope. -

10Micron Mount “ Properties...

Click the logo to learn more oK
about ASCOM, a set of
standards for inter-operation of

astronomy software. Cancel

[ntormation

A telescope iz an aszembly of components including encoders,
motors and slewing system, focuzing system, ete. ..

Fig. 43 If 10Micron mount is not found, install the ASCOM mount driver (Belt drive mount)

Click Properties...

And set the IP address of the mount as it has been set using the Keypad, and check the three other checkbox

like the next image.
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% 10Micron Mount Setup

MICRON

Version 1.2.0.0
Communication  Drive settings  Sync settings  Optics settings
() R5-232

(@ TCPAP IF address |132.168.1.105 port | 3450 ~

From fimware version 2.9.10 onward, you may have multiple connections on each port.
Use J2000.0 ICRS Coordinates

When this option is checked, the driver communicates with the client proram using J2000.0

coordinates. This does not change the coordinate system used by the mount's keypad
interface.

Enable caching in driver

When the caching is enabled, the driver will poll the mount cortinuousty and will retum the
polled values to the client application when requested. This results in improved response
times. Deactivate this option i your application needs the latest up4o-date information from
the mount and is willing to tolerate the communication delay.

Enable unrestricted raw commands

When using the functions CommandBlind, CommandBool and CommandString, the 10micron
ASCOM driver validates the input and throws an exception (ASCOM::DriverException) if the
input is not valid. By checking this option, the input validation is disabled.

Cance

Fig. 44 Communication tab setup (Belt drive mount)

On the “Drive setting” tab copy these settings:
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% 10Micron Mount Setup

MICRON

Version 1.2.0.0
Communication Drive settings  Sync settings  Optics settings
Set Slew Rate (degrees/s) 10 2
Set Guide Rate 0= ~

Enable fine-movement slew

When "Enable Fine-Mavement Slew" is checked, slewing the mourt to a target will not cause
the mount to change side of the merdian i the following conditions are satisfied:

-the target is lzss than 2 degrees far away from the cument position bothin r.a. and dec.;

-the target is inside the slew meridian limit;

-the target is &t least 1 degree from the track meridian limit.

Thig option can be disabled only from version 2.17 onwards.

[ Unassisted flip

When this option is enabled, the mount will not stop when reaching the tracking limit, but i wil
begin an unattended slew to the other side of the meridian in order to continue to track the
object. This option can be enabled only from wersion 2.11 onwards.

Behaviour when slewing in the wrong tracking state | Keep cument tracking state ~

With this option you can choose what to do when the driver is commanded to slew to
equatorial coordinates with tracking off, orto atazimuth coordinates with tracking on.

Cancel

Fig. 45 Drive settings (Belt drive mount)
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On the “Sync settings” tab apply these settings:

% 10Micron Mount Setup >

MICRON

Version 1.2.0.0
Communication Drive settings  Sync settings  Optics settings

Enable Sync

To preserve the mount alignment, enable Sync only when you are building a new pointing
model.

[J Use Sync as Alignment

Note that if "Use Sync as Alignmert” is checked, your mount will NOT synchronize exacthy
at a given position, since positions are fed to the inner pointing model. This means that you
will NOT see the actual position of the mount "synchronizing” with the wanted position at
all. In case of failure, the mount will report an emor through the ASCOM driver: if you dont
see the emor, the position has been accepted.

Cancel

Fig. 46 Sync setting tab (Belt drive mount)

When “Enable Sync” is checked, this will sync the telescope position as a simple offset, but it will not add this
sync position into the database of the mount’s pointing model.

When “Use Sync. as alignment” is checked, PRISM on mount position synchronization will add the RA/DEC
position into the database of the mount’s pointing model (if any), nevertheless the telescope cursor position
will not be exactly where it has been synchronized.

The “Optical settings” has no importance. Then click “OK”

Important: going back to the telescope settings, go to the “Guiding” tab
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Telezcope type
(®) ASCOM compliant telescopes () U200 compliant

() Split Encoders Drives

ASCOM

Chooze telezcope type | Telezcope : ASCOM.tenm....Telescope

B5COM Wersion : 3 . icron Mount Driver Setup
Slewing  Parking Euiding jFine control - Speeds  Misc
Telescope capable of slewing : e
Telescope capable of resync Yes
Telescope capable of asynchronous slew Ve
Telescope can be azimuth slewed : Ve
Telescope can be azimuth resync Mo
Telescope can be asynchionously A2 slewed ez
Capable of setting pier side [German mounts) ; Yes

hittp: //azcom-standardz. org ASCOM Werzion : 3

Fig. 47 Guiding tab

Verify that this checkbox highlighted in yellow is not checked!

ASCOM

Choosze telezcope type Telescope : ASCOM. tenm.... Telescope

ASCOM Yerzion : 3 . icron Mount Driver Setup

Slewing Parking Guiding  Fine contral  Speeds  Misc

Can be guided by pulzes : Ves

Can define pulses speed : Yes

If & camera does have this feature [connected guiding port), and
be connected BEFORE telescope, ASCOM pulze guiding will be
dizabled.

H Do niok uze ASCOM handled guiding capacity [pulzeguide] if
supported by ASCOM

Fig. 48 Do not check this box!

3.2.2.2  Electronic finder camera setup

Setup the electronic finder camera, now remove the cap on front of the electronic finder lens. Set the camera
#1 as an ASCOM camera.
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Hardware setup *

Cameras

w - Obszervatory / Telescope
~ - Drives / Slewing

- Encoders Camera #1, brand :

SBIG uni al driver [all models)

- Mount

- Painting model

i Pointing lirnits
Autoguiding device

- Focuger #1 Carmera #2, brand :

SBIG uni al driver [all models)

Setup

- Focuser #2

- Filter Wheel #1
- Filter ‘Wheel #2
- Dome/S helter
- GPS

- Place

- Wwieather station

Setup

Camera #3. brand :
Simulation camera [T ests with no real camera)

- Cloud senzar Setup
- Field Rotator
- Switches

- Cameras

oK Cancel

Fig. 49 Electronic finder as ASCOM camera #1

Then click “Setup”, this form will appear. Setup all the highlighted in yellow field as follows. The “telescope” tab is
the most important, the other does not need attention.

Acquisition properties [Camera #1]

CCD IMAGE DEFAULT DATA HEADER Select CCD camera

ASCOM camera [Starway Orion StarShoot PL1-M,QHY]
FLI Cameras [ProLine/MicroLine/Hyperion)

APDGEE ALTA USB/Ethemet cameras

SBIG universal driver [all models)

ATIK or ARTEMIS camera (all models)

These data are written into image header, they are retneved
from the E@D camera, some infprmatjon is updated by the
hardware [filter wheel, focuser..)

Telescope | Filters/spectia | Misc _ Camera | Plate Solva_

Telescope/Optics
Telescope  |DIMM

Observer|s]

FOCAL length information is very important, it
enables a lot of PRISM powerful features.

Focal [mm) 100 Diameter [mm) |25

Observing place [reminder) | Apache Point observatony

Get data from plate solved image

CCD camera angle
Direct arientation [N up, E left) &«

Angle ¥+ CCD wirt BA+ dir [7) _U.EI
—Geman mount - automatic mimor handling

B {Enable auto mirror setting that will be applied to mam
{CCD with respect to tube position fram pier. :

Please set here CCD camera miror when tube
is east side from pier -

X Miror Y Minor | Corection / Calibration |

= & | ok | Cacel |

QS| cameras (Al models)

I 45120 Camera [snapshot mode)
Maravian CCD camera
CANON EOS DSLR [(After 40D)
Starlight-<press camera [&ll USE types)
DSl Meade camera

[}lmaging Source camera ([DFK/DMK) snapshot mode

Alliance Vision technology cameras
Chungara camera [All models)
"Plug-in"' Camera (DLL Library), FLI cameras...
Simulation camera [T ests with no real camera)
GHY-CCD camera (frame mode)

Setup
Use guider camera port embedded to camera [if

present]
USB bandwidth allocation [%)
Force true camera dynamic (12/14 bits)

Select avalable cameras

® Zw0 ASIT78MM  ID=0

Library version: 1.135.28

Fig. 50 Electronic finder camera setup
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Setting the fields highlighted in yellow, the focal length is very important and set to 100mm, the “German
mount” group box is also very important, set it as the screen capture shows it. These setting are bound to the

electronic finder position on the telescope’s tube.

3.2.2.3 Connection to the camera and the mount

Then close the hardware setting form. To connect to the electronic camera finder, click on this icon:

k  Colorlmaging  Analyss

\& O

cervatory  Tools  Settings  Windows  Help

RSP

Fig. 51

This form appears, the “Option” tab, check that the bow are checked like this screen capture. The mirror

controls are grayed, because the software takes care of camera image rotation according to the side of pier of

the telescope mount.

ZWO ASI178MM -> 27.3°C
24/0 ASIT78MM

START
Tirne:
Exp.[sec] |1 =+ Loop

Infinite Loop
# of Loops: 10 s Delavisl: N1 =

- -
Bink 1 4| BinY: 1 4| [@Lnk

| Longexp || Shot exp. Sequence |
Camera #1

_Eamera CCD Temp. | Options | Guiding ¢ | *

image window

90° Image Rotation @
Enable overlay grid 7]
Switch off display during exposure

| o Ll |

Fig. 52 Check the 90° image camera orientation
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ZWO ASI178MM -> 31.0°C
2WD0 AS1178MM

‘ START J A
Time

Exp(sec) 0001 2 Loop

Irfinite Loop
# of Loops: (10 | Delayfs): 1 %

- -

Bink: 1 & Binv: |1 2| [@Link

Longexp | | Shot exp. Sequence |

Carera #1

Camera | CCD Temp. | Options | Guiding * | *

Play sound at end of exposure
Bring window to front

Mo auto. contrast and luminosity
Gain (min=0, max=510] {150 | Apply.
Bias (min=0, max=600] 200 Apply. |

| =»| Minimize
Fig. 53 Check the gain and Bias to these figures.

Then, in order to connect the telescope mount to the PRISM software, click this icon:

Stack ColorImaging  Analysis  Observatory  Tools  Settings Window

SR L L G /EYS

Fig. 54 This connects telescope mount to the PRISM software

After 20s this form appear, stating that the mount is connected to PRISM software.

© ALCOR SYSTEM

42



Link to these hardware devices has
completed successfully, please inspect
carefully this form

lelescope
ASCOM telescope : 10Micron Mount Dnver

Guiding [Mount pulse guide motion)

-» using ASCOM [T elescope Pulseauide)

Fig. 55 Form informing what is connected to the PRISM software. A wide range of hardware can be controlled by
PRISM.

By using the software Sky map, the telescope can be aimed at any position on the sky. For instance, the yellow
target shape shows the current telescope position in the Sky. By double clicking to a star, information can be
retrieved and telescope can be aimed at it.

Zenith

Fig. 56 Cross showing current telescope position

3.2.3 Electronic finder alignment

The electronic finder might not be aligned with respect to the 12” RC telescope optical axis. It could be
misaligned during shipment. The electronic finder is not factory aligned.
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During night, aim at a bright star (magnitude 0 or 1), and then center the star at the reticle eyepiece on top of
the flip mirror.

Then take an exposure of 3 sec with the finder camera using the PRISM software.
The next image (Sirius star) shows a strong misalignment of the electronic finder. The star is at the end of the

red arrow, the center of the electronic finder is the green arrow.
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s ASCOM_ASI Cameras ASCOM driver | 1216x1936 - Monochrome - Float (32bits) [Zoom= ... | = | & |23

Fig. 57 Sirius star on red arrow, should be on at the end of the green arrow
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Using Allen wrenches of 4mm and 2.5mm, the tip tilt of the electronic finder can be adjusted, so that its
orientation matches with the optical axis center of the telescope. The green arrow shows screws that pushes
the electronic finder, and the screw at the end of the red arrow, pulls the electronic finder base plate. To push
the electronic finder, the red screw has to be untightened, and the green screw must be tightened (rotated
clockwise). Trial and many iterations can be necessary to center the star toward the violet cross visible in the
camera image. Grab regular exposure to check how the centering process is taking place. Check that the star is
still visible on the reticle eyepiece center.

Fig. 58 Screws used to adjust the angle of the electronic finder with respect to the telescope optical axis.

Be sure during this process that the star (indeed the double star as seen thought the DIMM mask) stay in the
center reticle eyepiece of the telescope.

Nevertheless, extreme accurate centering of the star in the electronic finder is not necessary, because the
electronic finder reticle can be moved by software. The next image shows that the star is not at the center of
the reticle, and this is suitable anyway, because the reticle position can be moved.
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10s Bin:1x1  0.0°C MX=1MY¥=1 Filt.= Foc=100.0

Fig. 59 Star located at nearly the center of the image, and has a suitable position.

Put the mouse exactly to the star center on the image, and do a mouse right click, and this context menu will
popup.
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Enhanced Centroid

Stellar Sharpness Computation

Zoom

Magnifier Zoom

Copy XY position to clipboard
Copy pixel value
XY position as grid center

Shift telescope using vector

Sync telescope wrt image center

Sync telescope to expected position

Distance

Mark RA/DEC or XY from mouse position
Add mouse RA/DEC to [QBIL] list

Get D55 image at mouse position

Perform image center plate solve with Astrometry. NET

Close and delete image file on disk

Fig. 60 Menu to shift the electronic finder reticle to the star position.

Click on “X,Y position as grid center”. The reticle will shift and be displayed centered with respect to the star
position as follows in this image:
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s ASCOM_ASI Cameras ASCOM driver | 1216x1936 - Monochrome - Float (32bits) [Zoom=1/2] | = | =

The coordinate of the reticle is displayed on the top left on the image, and the reticle will stay now at this
position, and will rotate 180°, if the side of pier of the mount, during a meridian flip, is changed.

|:| ASCOM_AS| Cameras ASCOM driver [1] | 1216x1936 - Monochrom

Fig. 62 Reticle X and Y position indicator, also stating that a German mount is used. Reference is West side of pier.
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The next image shows that the mount has carried out a meridian flip and that the reference coordinates of the
electronic finder have been corrected for (central symetry).

s ASCOM_ASI Cameras ASCOM driver [3] | 121621936 - Monochrome -

Fig. 63 Reticle Indicator when mount flip has occurred. Mount is East side of Pier.

4 Achieving seeing measurements

4.1 Checking star image at the DIMM camera level

Slew telescope to a magnitude O star, and open IC-Capture software to get video data from the camera, use
1/220 exposure with a gain of 21.6 dB for instance. Center the double star image with the eyepiece and flip the
mirror so that light reaches the DIMM camera.

The next table provides some hints about the exposure time to be used with different star magnitude. This
applies for this system only: 12” RC F8 telescope and DMK 33GX174 camera.

STAR NAME Magnitude Exposure time GAIN (x10 dB) as displayed

Sirius -1.5 1/1000 216
Procyon +0.4 1/220 216
Beta Gemini +1.1 1/144 216
Alpha Leo +1.35 1/144 216
Delta Leo +2.6 1/40 216

1/221 370
Cor Carolis +3.0 1/60 291

1/227 418

Maximum camera gain is 48 dB (480) and minimum gain is 0 dB. Never use gain above 310, because camera hot

pixels can cause measurement problems and be caught as star.

- NEVER USE AUTOMATIC EXPOSURE AND AUTOMATIC GAIN WITH IC-CAPTURE! -

Very likely the focus will not be good at the camera level, as for instance the next image:
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Fig. 64 Unfocused star image, this is not suitable for DIMM measurements

Adjust telescope focus (knob showed by the blue arrow) so that the image shows the airy disk of the double
star, and this is likely the case because the diameter of 51 mm from the DIMM mask is a small diameter, and
can show the star airy disk.
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- O
ymaging Fiip Mirror

Fig. 65 Focusing knob of the RC telescope

Fig. 66 Suitable and focused images of one star, ready for DIMM measurements

The DIMM prisms mask is factory tuned so that the star image separation is optimal (1 to 2 arcmin), but this can
be changed by unscrewing the set screws (red arrow) and rotate the upper part of the prism optical device.
Warning, this is very sensitive and the second star can disappear from the field of view of the camera.
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The result of the rotation has to be checked with the DIMM camera running and providing images.

Fig. 67 Set screws that locks the two adjustable prisms.

Once the DIMM camera focused properly, ensure that the screws at the end of the green arrow are tightened
firmly (see next image).

The red arrow screw will block the focuser translation. Since the DIMM camera is focused properly, it is
important to focus now the reticle eyepiece by translating this one (violet arrow), once the eyepiece focus is
achieved, do not forget to tight the pink arrow screw.

The camera and the reticled eyepiece are now para-focused (the camera and the eyepiece have the same
focus).

This is very convenient.
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P = =

Imaging Flip Mirror

Fig. 68 Screws to be used for setting the best focus for the camera AND the eyepiece at the same time.

4.2 Starting measurements

Now IC-Capture software can be closed, and PRISM will be used as the sole software for this DIMM
measurements.

Enable the link with the electronic finder camera:

[FEUTe U3 130 Allocated = ©3 733 329 -> Loghile dizabled , Frocess 13300 [Te, U]

Stack Colorlmaging  Analysis =, Observatory  Tools  Settings Windows  Help

a4a0LeNeNrt s 2EY ¢

—
1472744 24/01/2016 01:55:08 UT [Window1.mapsky] UAI AB6 Albigneux [-]

Fig. 69 Icon to enable the control of the electronic finder

Enable the link with the telescope mount:
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Imaging

E‘ A

Analysis  Observatory

L L Ga

Tools _Setti

Fig. 70 Icon to enable the link to the telescope mount

Then unfold this menu and go to “Automatic DIMM”

B test-pc - Remote Desktop Connection

;, PRISM - Advanced version 10.0.3.168
File Edit Sky Chart

SO

v 2

Image Display Processing  Stack  Celor Imaging  Analysis

N

of

4.2.1 DIMM interface setup

> Sky Chart (J2000) ZoomE, RA.= 12h47m31s Dec.= +49°18'47"

A& SBC 3"‘)@ =

23/01/2016 0:42:00 LY

:n A
v ;% D

<

-

i

¢

Observatory = Tools

Settings  Windows  Help

Carneras

Establish link to Telescope Hardware... Ctrl+0Q
Focuser #1 Control

Focuser #2 Control

Filter #1 control

Filter #2 control

Dome/Shelter Control

Field Rotator/Derotator Control
GPS Control

Observatory Switch Control

Focusing Actions

Capture Calibration Images
Telescope Status

Telescope Controls
Pointing Model

Telescope Tools

Automatic Observations Ctrl+T
[OBIL] List

Automatic DIMM

Fig. 71 Automatic DIMM menu

The next message appears, since this the first time this interface is opened, it needs to bet set up, so “Do you
want to startup measurement now?” Click “No”. This is important.
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-

—
Contral:  Camera  Statuz  Telescope tracking  Camera contrals [debug]

Contrals

Spztemn Setup .. .
ysiem Seip Enable seeing measurements [

Murmber of Measurements
Star bow half zize

Auto-exposure |

Start zequence

System Status . Sypstem idle Telezcope Statuz © Idle

Confirm pod

o Do you want to startup measurements now 7

Yes Mo

Fig. 72 Click “No” to access to the System setup

This form appears, it prompts you to define what will be used as the DIMM camera, click “DMK 33GX174" (or
any camera installed at the 12” telescope focal plane behind the flip mirror).

-~

L=

Directshow devices detected
() AST174MC Camera (ZWO Design)

() AST174MM Camera (ZW0O Design)

(®) DMK 336X 174

oK

Fig. 73 Directshow camera selector

The automatic control panel, is this child window, which is embedded into the PRISM’s software:
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i) =N (=h

Controls  Camera  Status  Telescope tracking  Camera controls [debug)

e Contrals
LiCMio LR Enable seeing measurements [

Mumber of Measurements EDDD = ‘ Region #3

Star bow half size: IS =

Auto-exposure [l

System Status : System idle Telescope Status : Parked Murmber of Measurements : 0

Region #2

UTC 24/01/2016 05:25:34.2 : Grabbing Field image

UTC 24/01/2016 05:25:36.8 : Field camera image pending.

UTC 24/01/2016 0%:25:39.3 : Field camera image pending...

UTC 24/01/2016 05:25:40.3 : Field image OK, perform plate solve

UTC 24/01/2016 05:25:40.3 : Status changed from  ''Grabbing image from electionic finder  -»  "Plate solve image from electronic finder"
UTC 24/01/2016 05:25:42.3 ; Plate solve failed ! Focal length is 100 mm, pixel size is 5.9 x 5.9 pm at RA=15h59m30s and DEC=+25"05"13" Reg ion #1
UTC 24/01/2016 05:25:42.3 : Status changed from  "'Plate sobve image from electionic finder > "Swyater idle”

UTC 240142016 09:25:42.3 : Parking mount because no valid star was found from catalog |

UTC 24/01/2016 05:25:42.3 : Parking mount at azimuth=180.0° and elevation=30.0"

UTC 24/01/2016 0%:25:42.3 : Telescope Status changed from  "Tracking” 3> "Parking"

UTC 24/01/2016 05:26:10.5: Mount parking is K.

UTC 24/01/2016 0%:26:10.5: Telescope Status changed from  "Parking’’  -»»  "Parked"

Fig. 74 DIMM Main window control

Region #1 provides log of all the events that will happen during the course of the DIMM measurement
operations, it shows all telescope actions, and all the automated events. This is saved into a log txt file type.

Region #2 is the place where the DIMM camera will draw its image

Region #3 is the control region, with several tab options. This allows the user to control the system and provides
inputs.

Along with the control window, another window is created, where all the measurement results will be output.
This will provide the current seeing plots and also other information that help the user to control the good
health of the measurements.
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o Output results

Zenith Seeing plot  Flux plot  Latest Seeing Motion Data  Latest FWHM Data  Peak intensity

Seeing

5 5
4.8 48
46 48
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42 42
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3.3 3.3
36 36
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3.2 3.2
3 3

2 238 23

5 28 26

2 o4 24

o

@ 22 22
2 2
13 13
15 15
14 14
12 12
1 1
0.3 0.3
0.6 0.6
0.4 04
0.2 0.2

052500  0530:00 053500  05:40:00 054500  0550:00 055500 080000  O0B0500  0510:00 061500 062000  06:25:00
Time
1= 1h |[ 6 |[12h][24h][30 | 1w [ 1

® axis Automatic Shift

Fig. 75 Output result measurement window

Then click “System Setup...”

Control:  Camera  Status

System Setup
—

Start zequence

System Status : System idle

Telescope racking  Camera controls [debug]

Contrals
Enable zeeing measurements [

Murnber of Meazurements
Star bow half zize

Ato-exposure |

Telezcope Status : Tracking

Fig.
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This form shows up, enter all the characteristic of your system. Pixel size is important and cannot be retrieved
automatically from directshow video cameras, in the case of DMK 33GX174, the pixel’s size is 5.86 um. For
other camera inquire the pixel size expressed as microns. The whole distance and the diameter depend of your

mask design. For the system described in this manual, the 240 and 51 mm are set for the 12” telescope, as well
as focal length.

L DIMM Setup — O X
Main  Telescope & Camera Results FTP Transfer  Server

System setup
Holes distance (mm) (center to center)

Hole diameter {mm)

Telescope focal length (mm)

Wavelength {nm)

Pinel's size (um)
Data Folder
Base folder

C:\serscavadore\Documents \Prism \DIMMY, Change

This folder sets where seeing data will be written | Bring me there

Save all data used for seeing computations |

Misc.,

Ignore zenith seeing value above arcsec

Enable measurements on startup [

Fig. 77 Main system setup parameters

The other parameters are straightforward. Move to the “Telescope & Camera” tab and set all the parameters as
follows. These a safe point parameter, they can be tweaked upon user requirements.
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DIMM Setup >

Main  Telescope &Camera Dome/Shelter Results FTP Transfer * | !

General

Startup time when SUM is below haorizon (%)
Star min elevation (%)
Min star magnitude
Max star magnitude
Distance from the Moan ()
Telescope parking position Azimuth/Elevation (%) III

Sky coverage
(") From East to West {not recommanded for a German mount)

@fr
() From Zenith to West
Zenith distance

Distance before Zenith {minutes) III

Fig. 78 Telescope tab

Parking position, is the position where the telescope will be parked at during the day, waiting the next dusk to
come. Azimuth is 0° north, 90° East and 180° South. Elevation is with respect to the horizon. The mount
described in this system does not support negative (or under horizon positions).

Sky coverage is the way the telescope will select and track the star for measurements, which are taking place
automatically during the whole night. It depends of your mount type, and if some buildings could hide the star:

From East to West: the software will select automatically a star that is anywhere above 50° (user input) from
the horizon, the more on the East direction as possible, and the telescope will track the star through meridian if
necessary. Nevertheless, when the star reaches the local meridian, the German mount (if the mount is a
German mount type) will want to flip around the median, in order the telescope’s tube does not hurt the pillar.
This can be can be challenging to recover the star position when the telescope had flipped around the meridian.
So this option is not really recommended in case a German mount is used other than one described in this
system. (Green track in the next image)

From East to Zenith: the telescope can pick up a suitable star at 50° (user input) elevation and located at the
East side of the sky, and when the star reaches a position that is 10 minutes before the meridian, the system
will select another star with the same criteria. The telescope does not cross the meridian. (Red track)

From Zenith to West: the telescope can pick up a suitable star that is 10 minutes after the meridian at elevation
larger than 50°, so located at the West side of the sky, and when the star reaches elevation lower than 50°, the
system will select another star with the same criteria. (Yellow track)

The mount that is proposed in this documentation can cope any option above and has been extensively tested,
but other may not.

If the dome/shelter control is connected to PRISM, it will also open or close the dome according to the
circumstances after and before telescope parking.
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Fig. 79/

The last tab allows to transfer a screen copies of plots during measurements toward a web site for instance, so
that results can be monitored by other remote users.

For the telescope parking position, only strictly positive and non-zero figure of elevation can be used.

The next image show how to setup the exposure reference for a given star magnitude, the software does
automatic exposure based on this reference data. The data below is tailored for the DMK 33GX174 DIMM
camera and the RC 12” and 240 mm focal length. This may be change with different telescope size and camera.
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DIMM Setup x

Main ~ Telescope & Camera Dome/Shelter Results FTP Transfer * | ¥

Exposure time reference

Reference star magnitude
Reference Camera Gain
Reference Exposure time (sec) |1/125 ~

Ok Cancel

Fig. 80 Exposure time and gain reference for a given star magnitude

b DIMM Setup — O X

Main  Telescope & Camera Results FTP Transfer  Seryer

[JEnable data transfer to FTP server
Image web site depository

Host or IF address test.host, com
User ( login test
Password "eee
Remote folder web|

FTP passive mode

FTP log level {0-basic 3-advanced) n

Be sure to allow this software to access internet, open Firewall for FTP.
Image setup

JEi Compression rate '

Upload interval

Server Update Interval IZI Minutes

Fig. 81 FTP tab

Dome controls allows the system to protect the telescope when being not used during the day.

© ALCOR SYSTEM



DIMM Setup x
Main  Telescope & Camera Dome/Shelter  Results FTP Transfer ' | *

Control type
i) Ignore dome/shelter controls

() Use Prism internal dome shelter controls
{®) Use spedifics external command to control dome

External commands to control dome fshelter

External command {.exe or .bat file) to perform opening of
the dome/shelter

External command {.exe or .bat file) to perform dosing of
the dome/shelter

| |
Execution timeout (sec)

If execution of these commands exceeds this ime, an error will
be raised

Fig. 82 Dome / shelter control

4.2.2 Measurement startup

Now, if the telescope and the two cameras are ready, then press “Start sequence”, and the measurement will
start. If pressing the button is achieved during the day, the telescope will wait for the night to come (here that
the SUN is 5° below horizon), otherwise the software will select a suitable star from the catalog of bright star
and slew to it. If a star in the catalog is not found, expand the star magnitude and elevation criteria range in the
setup form.

Once the telescope gets into the star position, the electronic finder performs an exposure, and carry out plate
solving to check that the star is at the right place. Eventually, a small slewing offset will be performed to put the
star into the narrow field of view of the DIMM camera.

Then the DIMM camera video starts to grab frames and the double star image shall be visible. Be sure to set
properly the “Star box half size” so that the green or yellow ring around the star is well larger than the star
image diameter.

On each frame that comes from the camera, the software measures accurately the X and Y position of the “two”
stars.

Then after 100 frames, the double star barycenter is found, and the camera is switches to small sub frame of
640x480 pixels (if camera allows sub framing, otherwise performs seeing measurement using full frame). Then
the number of frames entered below (500) is used to achieve actual seeing measurements.
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In the case of the DMK 33GX174 camera, the first 100 image grabbing is achieved with full frame (1900x1200
pixels at 7 fps), and then switch to a region of interest of 640x480 pixels. This can increase the frame rate up to
80 frames per second (depending also on the CPU power of the PC).

Contralz

Enable zeeing measurements

500 =

-

Star box half size

Auto-expozure ]
Fig. 83 Seeing measurement control

The two-star barycenter is depicted by the red circle and cross. The figure below in bracket provides the X and Y
star FWHM in pixels (8.2 and 8.0 in the image). This can be used for focusing to achieve the lowest FWHM value.

System Statuz : Seeing measurement pending Telezcope Statuz : Tracking

#1[8.58.7]

Fig. 84 Yellow circle is the brightest star; the red circle is the two-star barycenter

The “auto exposure” will change the camera exposure time so that the image of the star is optimized for
measurements, and can cope with high altitude clouds passing by.

© ALCOR SYSTEM 64



Contrals

Enable zeeing measurements

0 =

-

Star bow half size

Auto-expozure

Fig. 85 Auto-exposure

Performing measurements with saturated pixels in the star image can jeopardize/bias results! To avoid this, the
camera tab helps finding it, and the “Gain and exposure” group-box the optimum exposure time and gain if
required. The “Number of Saturated pixels” must stay to zero.

Controls  Camera  Status  Telescope kacking  Camera controls (debug)

(Gain and expozure
Gain
' 249 -

] 1125

Set image size and frame rate ...

Exposure
Enable real time hiztogram
Mumber of Saturated pisels ;0
Imtersity of brightest pisel - 118 @f<=282, v=313]
Zoom [100% Enable real time zoom with factar |30~

Fig. 86 Camera tab

The status tab is providing Telescope and SUN status and the last seeing measurement and Fried RO data. This is
computed as fi the star would be at zenith position.

Controls  Camera  Status  Telescope tracking  Camera controls [debug]

General Status Telescope Statuz Fernith
UTC time : 25012016 00:53:08 Star'z name : Alp Uka "
Sidereal time : 09h25md2s RaZ2000: 11h03E3md3s 4. 1 4
DEC2000 : +61°44'56"
I:' SUNEl.: B0.3547 Meridian angle [7): -01h38mS6.410s ro =27.4 mm
Day [B.07°TUTC: 06 40:20 00 05:47:12 Elevation 7] : +68729'38" -

Airmazs : 1.0743
ztd_w= 2 489 pikel  ztd_x= 2395 pixel

Fig. 87 Status tab

4.2.3 Output plots

The seeing plot is built itself as the measurement are provided over the course of the time.

Trends can be clearly seen.
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Seeing
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Fig. 88 Seeing plot versus time
The motion data plot shows the differential motion of the two images of the measured star.
Motion Data (mean dist.= 144.65 pixels)
3 : : L]
7.2 . . u "
§.4% .
L]
5.6 . - . . : [ . & 3 [
e ™ :.. : L ] L LE ] P L L] - -
4 s * ™ - . . o " ., ...'“ a T *% .. LI .l
32 oo - - . R P T L 5 ‘g, ' o fg p  one
24 = * -..-‘ ° " ;‘ - '.“ . 0 o . a® .‘H o® °® 8 ae, 0* .-.‘ °
* o the’ o se Ve o of o " o ea e . . * .
15.* ,J":' oo Yo o ....l .q .ll"! .{. .;*.}..’ % s s % o & ‘. ‘ w’et e
g ® e ‘ on i' a 2®ee ] oo, "‘?:..1 A 0.\ la., 1 I -..l:..
A L]
R T L I N T\ S gL R i U 1 S AL
BIEO AT e SR £ AL S e R TR
L) L] b L] [ ] L
1.8 .. L] L] " g (] L . ., [
‘ M m| [ ] . [ ] ] ] . ® - [ ] F ™ s .
26, o o ay ] & . o ®ae ¢ " \!‘ . '.- * e e -.q.... : "(.. ;..-o.'
L L %, = e & ae,n * o o "L ee % % * . - * o
32 . o 2o ¢ o4 a , 2 . 8, o ayftrce . =
4 "o mh LY ¢ - e ® . ¢ St i o« *T 8 C— . .
L]
45 ® s L. * - . . * * '] *e
B&: ] L] ™
5.4
L]
7.2 . .
L]
-8 3
0 1 2 3 4 5 & T 8 ] 10 11 12
Time (sec)
Fig. 89 Differential motion of the two images of the same star
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The measurement will proceed till the star will be too low from the horizon, or too close to the meridian. Then
the system selects another star and slew the telescope toward it and resumes measurement till dawn. At dawn,
the telescope is parked and the dome is closed (if setup), waiting for the next dusk, and night. So the human
attendance to the system is really minimal, that’s why this is an automated system.

UTC 270142016 06:43:48.3 : Seeing Ok : 226 arczec

UTC 2740142016 06:43:48.3 : Fw'HM Data [mean= 4.55 pixels]

UTC 27/ /2016 06:43:43.3 : Motion Data [mean dist.= 146,46 pixels]

UTC 270142016 06:43:48.3 : Peak Intenzity [mean= 78.0, rmg=20.6 ADL]

UTC 2701 /2016 06:43:48.3 : Bamcenter pozsition x=271 %'=203

UTC 270142016 06:44:00.1 : Parking mount because SUMN's elevation is too high |

UTC 27/M /2016 06:44:00.1 : Statuz changed from  "Seeing meazurement pending'' -> - "System idle"”

UTC 27/ /2016 06:44:00.1 : Parking mount at azimuth=150.0" and elevation=10.0%...

UTC 2701 /2016 06:44:00.1 : Telescope Status changed from "'Tracking'  -»»  "Parking"

UTC 27401 /2016 06:44:00.2 : System IDLE waiting for Might to come...

ITC 2740142016 06:44:18.6 : Mount parking 1z OF.

UTC 27/M /2016 06:44:18.6 : Telescope Status changed from "Parking”  -»»  "Parked"”

UTC 27012016 06:44:18.6 : Statuz changed from "Systernidle” > "Syztem idle, davtime, no measurements"
UTC 27/01/2016 06:44:33.1 : RAZ000=17h41m32: DEC2000=-28"15"31" Elv=+10"01'87" MA=-02h16m2E.720z
UTC 27/01/2016 06:45:33.4 - RAZ000=17h42m32: DEC2000=-28"15"32" Elv=+10"01"86" MA=-02h16m26 510z
UTC 27/ /2016 06:46:00.4 : Spztem IDLE waiting for Might to come. ..

UTC 27/01/2016 06:46:33.4 - RAZ000=17h43m32: DECZ2000=-28"15"34" Elv=+10°01'85" MA=-02h1E6m2E. 430z
UTC 27/01/2016 06:47:33.6 : RA2000=17h44m32: DEC2000=-28"15"36" Elv=+10"01"85" MA=-02h16m2E. 250z
UTC 274012016 06:48:00.6 : System IDLE waiting for Might to come...

UTC 27/01/2016 06:48:33.9 : RAZ000=17h45m35: DECZ2000=-28"15"37" Elv=+10°01"42" MA=-02h1E6m22. 440z
UTC 27/01/2016 06:49:33.9 : RAZ000=17h46m35: DECZ2000=-28"15"38" Elv=+10°01"40" MA=-02h16m22.470z
UTC 27/01/2016 D6:50:00.9 ; Systern IDLE waiting for Might to come.. |

UTC 27/01/2016 06:50:34.1 : RAZ000=17h47m35: DEC2000=-28"15'40" Eh=+10°01'40" Ma=-02h16m23. 250z
UTC 27/01/2016 06:51:34.1 : RAZ2000=17h48m36s DEC2000=-28"15'41" El=+10°01"39" Ma=-02k16m23. 210z
UTC 27/ /2016 06:52:01.1 : Sestem IDLE waiting for Might to come...

Fig. 90 Log output at the end of the night

4.3 End of the night and resuming the next night

During the day, the telescope stays in PARKED mode, PRISM software is still open and wait for the next night.
Do not close PRISM software and do not power off the system.

B 10micron Keypad — X

Connection  Help

BRaA 08h08m29.2s
Dec +05713°'45"
B 03L08m29.2s
Dec +05713'45"

7 (3

Fig. 91 Mount parking status logo (Belt drive mount)

On night restart, if the sky is overcast, the electronic finder will not be able to center the telescope. Then the
telescope will be parked back, will wait for ¥ of an hour, and will try again, during the whole night, till dawn.
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5

3 ASCOM_ASI Cameras ASCOM driver | 1216x1936 - Monochrome - Réels(32bits) [Zoom = 1..[ = | =

Fig. 92 Electronic finder image with no star (clouds or overcast sky)
UTC 28/01/201619:10:24.0; Slew pending...
UTC 28/01/20161910:26.5 ;. Slew pending...
UTC 28/01/201619:10:29.0: Slew pending...
UTC 28/01/20161910:31.5 ;. Slew pending...
UTC 28/01/201619:10:34.0 ¢ Slew pending...
UTC 28/01/20161210:36.6 ¢ Slew pending...
UTC 28/01/20161210:37 6 ¢ Slewing to target completed
UTC 28/01/20161910:37.7 ;. Telescope Status changed from "Slewing'  -»»  "Tracking”
UTC 28/01/20161910:37.7 ;. Statuz changed from "Unknown state” > "Grabbing image from electronic finder"
UTC 28/01/201619:10:37.7 ;. Grabbing Field image =mirror=0ui rirror=0wi 0% rot=0wi
UTC 28/01/20161910:40.3 ;. Field camera image pending. ..
UTC 28/01/20161310:42.8 ;. Field camera image pending. ..
UTC 28/01/20161310:43.6 ;. Field image O, perform plate sokve
UTC 28/01/2016 13 10:43.6 ;. Status changed from  "'Grabbing image from electronic finder' <> "Plate solve image from electronic finder”
UTC 28/01/2016 1310467 ;. Plate zolve failed ! Focal length iz 100 mm, pisel zize iz 5.9 4 5.3 pm at B4=05h59m32z and DEC=+44"BE'51"
UTC 28/01/2016 1310:46.7 ;. Status changed from  "'Plate solve image from electionic finder”  ->  "Swystem idle”
UTC 28/01/2016 131046, 7 ;. Parking mount becausze no valid star was found from catalog !
UTC 28/01/2016 1310:46.8 . Parking mount at azimuth=150.0" and elevation=10.0°...
UTC 28/01/2016 1310:46.8 ;. Telescope Status changed from  "Tracking'  -»» "Parking”
UTC 28/01/2016 1311065 Mount parking is OK
UTC 28/01/2016 1911:06.5: Telescope Status changed from  "Parking”"  -»» "Parked"
UTC 28/01,/2016 19.11:06.8 ;. Waiting another 1/2 hour to try again...

Fig. 93 Log output after an attempt to start the system, and parked back due to clouds

Star guiding
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68



The telescope can, for several hours, be tracking the star, from east to west boundaries, but due to RA tracking
rate error, or bad polar alignment, the star used to measure DIMM can exit the field of view, and this event will
stop all measurements. In order to prevent this, the software embeds an automatic guiding algorithm to get the
star (the double image) always inside the field of view of the DIMM camera, and proceed with measurements.

5.1 Guiding calibration motion

Guiding calibration has to be performed at least once in the system’s life, this is a mandatory step, and needs to
be achieved again if one of the conditions is met:

e The DIMM camera is rotated with respect to the telescope optical axis.
e The whole mount and telescope are moved to another place.

It uses the double star image, so do not remove the DIMM mask during this process and press the “Perform
Calibration” button. The system will move the mount axis at the slowest speed toward the RA and DEC axis in
both directions, so this is 4 small moves to be carried out: RA+, DEC+, RA-, DEC-

The dual star must move to at least 100 pixels upon each move, or never disappear from the field. This would
mean that the motion time is too long or the guiding speed rate is too fast.

#1[4.74.7]

Fig. 94 Calibration process pending
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Fig. 95 Calibration pending, RA+, DEC+ and RA- have been achieved

When calibration is completed this message must show up.

PRISM x

Calibration Successfull !

Fig. 96

5.2 Enable Guiding

Check “Enable Guiding” so that the system will track on the two star barycenter as a reference. Guiding motion
pulse is provided at the end of DIMM measurement series.
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Guiding Calibration Guiding Parameters
Enable Guiding

Perform Calibration o A
o i \
Last R pulse [ms): -335 { \ I

R calt 10 0 [\
caltine sec) Last DEC pulse (ms): 360 / I\
DEC cal time [sec] 20 :-' N\ [\ 20

05:45:00 05:50:
Time (sec)

Tracking Error

@

¥
Pixels
=
5

4v

05:55.00

Guiding requires telescope mation calibration first. Calibration is enabled when seeing mesurement are disabled

Fig. 97 Guiding control interface

Syztem Statuz ;. Seeing measurement pending Telezcope Status © Tracking

#1 [6.6 4.6]

Fig. 98 Guiding process pending, the tracking shift is depicted by the blue line
and filled circle is the reference position.

The guiding error plot shows that the guiding process is working properly, it should stay within +/- 10 pixels and
be stable (not increasing/decreasing continuously).

Tracking Error

15 i
g 7 || I ”
= | | 1
[ | | | oA W, i1 /

5 |. I.Il | 'lI 'I_; '1|ﬂ.' 1~ | | . f| _,J' | s ".,,_-"'" |I ; l"'"l"_-”| __."' |‘. N
e, _|| __,I" 1 I ¥ Pud ."v' e ¥ N
= I| ! ,-."
06:10:00 y 06:50:00 07.00:00 07 10:00
Time (sec)

Fig. 99 Guiding error plot
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Recorded data Output results

6.1 FTP Output results

The plots can be saved as JPG files when FTP upload is enabled to a server, the files can be found here:
<Output_folder>/DIMM/ftpdata

And are uploaded to the server if necessary.

6.2 Data text output results

The data are output as a texts files and a binary file in this folder:

<Output_folder>/DIMM/datas

MName Date modified Type Size

=] 2016-01-27-05h49m06s_Motion.bd 2770172016 0649 Text Document 22 KB
=] 2016-01-27-05h49m21s_Motion. b 270172016 0649 Text Document 107 KB
= 2016-01-27-05h49m37s_Motion.bd 27/01/2016 06:49 Text Document 108 KB
=| 2016-01-27-05h4%m53s_Motion.bd 27/01,/2016 06:49 Text Document 107 KB
=| Last_Seeing_Data.bd 270172016 0649 Text Document 1 KB
=| Seeing_Data.txdt 270172016 0649 Text Document 25 KB
|| SeeingData.bin 27/01/2016 06:49 EIM File 138 KB

Fig. 100 <Output_folder>/DIMM)/datas

The purpose of the binary file (SeeingData.bin) is to refresh the plot quickly when the DIMM Prism function is
enabled.

The YYYY-MM-DD-HHhMMmSSs_Motion.text decodes as follows:

11.232,286.221,173.474,354.587,304.231,
11.257,285.889,172.609,354.778,303.526,

4. 2,103.0,80.0

5.
11.282,286.400,172.660,353.683,304.821,5.

6.

4.

8,64.0,82.0
0,85.0,72.0
4,66.0,73.0
5,126.0,76.0

55,5.4
49,5.9
23,6.0
4,5.3
3,5.0

=
4

11.306,285.920,173.829,351.758,302.864,
11.391,286.663,175.678,357.449,302.581,

3.07
2.70
2.82
12469
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2808
27/01/2016 06:00:55

Time | X star #1 Y star #1 | X star #2 Y star #2 | Star #1 | Star #2 Pic signal | Pic signal
position position | position position | mean mean Star#l Star#2
FWHM | FWHM
Sec Pixels Pixels Pixels Pixels Pixels Pixels ADU ADU

The last information file “Last_seeing_data.txt” decodes as follows

Seeing As arcsec
Para motion Pixels
Perpendicular Pixels
Mean Flux ADU
Rms Flux ADU
Date UTC date

An example of the “Last_seeing_data.txt”

27/01/2016 05:20:52 | 27/01/2016 06:20:52 | 2457414.7228289 | 13552.4 | 3541.00 | 2.71 |
41.9

This line can be decoded as follows

UTC Local Julian Mean flux Rms Flux Seeing Ro (mm)
date date day (ADU) (ADU) (arcsec)

7.1

The “Seeing_data.txt” file contains all the lines from the “Last_seeing_data.txt” gathered over the course of
the time.

Troubleshooting

Actual Double star

Keep in mind that a single star must provide two images, but in case of a double star, this is 4 images that will
be displayed (see next image). This can cause issues during the measurements. PRISM removes the most
famous double star when selecting automatically a star, but this can happen anyway.
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Fig. 101 4 Images of a double star like Albireo

7.2 Both star marked as ”Failed” on the image.

The two image star are visible, but two “failed” red circle can be seen. This is because the two image star are
saturated, and no measurement can be performed when the images are saturated. Decrease the reference
exposure, and gain and the circle will turn green and yellow again.

Fig. 102

Watch the peak intensity plot, this is giving valuable information. The next plot shows a problem, with intensity
peak reaching all the time 255 ADU. Reduce camera exposure time or gain.
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Peak Intensity (mean= 101.0, rms=124.7 ADU)

o
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Fig. 103

When the exposure time and the gain are set properly, the next image shows that most of the time the star
image can be barely visible.

#1[5.4 4.6]

Fig. 104
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Peak Intensity (mean= 80.5, rm=s=14.0 ADU)
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Fig. 105 Correct plot, where star intensity peak never reaches saturation level

7.3 One of the images of the star has disappeared

If one of the images of the star disappear, seeing measurement is not possible anymore. This is caused by dew

deposited on the external side of the tunable DIMM prisms, which prevents light from entering inside the

telescope.

If this is occurring too often ALCOR-SYSTEM can supply a mechanical part that reduce the solid angle seen by

the prisms, and

can reduce its temperature drop, and dew to appear.

This can happen when RH (relative humidity) is higher than 80% and no wind is blowing.
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Fig. 106 The weaker image star, with a green circle has almost disappeared, and failed circles can show up.
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Fig. 107 Baffle used to prevent prisms to cool down too much and to catch dew. As 20189, this baffle is part of the kit.

7.4 On startup, or later in the night, no stars are found from the catalog.

If the software complains that no star can be aimed at, this is because the automatic star selection constrains
are too high. Reduce minimum elevation, increase magnitude range and/or decrease distance from the Moon.
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DIMM Setup
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Main  Telescope &Camera Dome/Shelter Results FTP Transfer 4 | *

Startup time when SUN is below harizon (%)

Star min elevation (%)

Min star magnitude

Max star magnitude

Distance from the Moon (%)

Telescope parking position AzimuthElevation (%)

x

Fig. 108 DIMM setup parameters for star selection

8 Support
Support or bug reports should be sent by email to
cyril.cavadore@alcor-system.com
The <Output_folder>/DIMM/logs folder contains all the information gathered into text file on how the system
ran since the DIMM function has been started.
“— v » ThisPC » Documents » Prism » DIMM : logs
s+ Ouick access ~ Mame - Date modified Type Size
I Desktop 5 DIMM_Log_2016-01-27-21h21m05s.txt 28/01/2016 03:5 Text Document %40 KE
& Downloads = DIMM_Log_2016-01-28-02h35m42s bt 28/01/201 Text Document 312KE
= Documents
Fig. 109
9 Product terms of use

The use of this product is solely for monitoring the seeing of the night sky educational or scientific purposes.

Use of this product involving people's lives is the responsibility of the user, and in no way ALCOR SYSTEM will be
held liable for injuries to persons or property theft as the use of this system described in this manual.
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