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1. SpecTrack Features

SpecTrack is a software primarily for direct tracking on stars (autoguiding) on a spectrograph’s slit. In order
to obtain a stellar spectrum, most of the starlight must pass through the slit. To hold a star precisely on a slit,
which itself may only be 25um wide, presupposes many things: on the one hand, the mount should have a
small periodic error; The advantage here is of mounts which are equipped with encoders and have residual
errors in the range of 1 to 2 arcseconds. In addition, the polar alignment must be as accurate as possible, so
that the star is positioned at the same point in the slit.

The normal case is that the spectrograph’s slit is equatorially aligned: the
width of the slit, which determines the resolution of the spectrograph,
should be aligned in the RA direction. This means that the slit height is
aligned in the DEC direction. Although SpecTrack can handle arbitrarily
oriented slits, equatorial alignment is recommended in regard of smooth
guiding.

[f the star deviates from the slitin RA/DEC, SpecTrack corrects the position by controlling the drive with the
chosen autoguiding speed.

SpecTrack differs from guiding software known from astrophotography: Normally, the position of the
maximum of the star intensity is detected, and the star is always held on the sensor at the same point during
image recording. SpecTrack can guide on stellar profiles too, however, and goes one step further. SpecTrack
can not only track stars, but also stars that “disappear” in a spectrograph’s slit. SpecTrack can be used with
any slit spectrograph for tracking stars during astrophotography and stellar spectroscopy.

2. Technical Requirements

Operating system: Microsoft 55 Windows 7 or Windows 10, 32-bit oder 64-bit.

Guiding: ThelmagingSource! video cameras, monochrome or color
Celestron Skyris video cameras?3 (all video cameras w/o lens)

Data connection: USB 2.0, USB 3.0, Ethernet LAN (POE cameras supported)

Mount: ASCOM 6 - platform, ASCOM driver . k
(Driver possibly available from the manufacturer of the mount)

Note: This software has been developed primarily with and for 10Micron mounts, which are equipped with
10Micron absolute encoders and have a very high pointing and tracking accuracy. Other, less precise mounts
may not achieve the same accuracy as described in the tutorial.

1 https://www.theimagingsource.com/products/industrial-cameras
2 http://www.baader-planetarium.de/skyris/
3 http://www.celestron.com/browse-shop/astronomy/astroimaging-cameras/series/skyris



https://www.theimagingsource.com/products/industrial-cameras/
http://www.baader-planetarium.de/skyris/
http://www.celestron.com/browse-shop/astronomy/astroimaging-cameras/series/skyris
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3. Installation of SpecTrack Guiding Software

1. Before you use the video camera for the first time with SpecTrack, make sure that ’
your video camera is plugged in and provides a video stream.

\)
2. Install platform ASCOM 6, and the ASCOM driver of your mount. ﬁ

A

3. Start the installation file and install SpecTrack in the directory of your choice. BEEEaEERRIES

4, SpecTrack.exe is the executable program file [ specTrack.exe

4. SETUP: First Start, Setup and Test

Start SpecTrack I
H

SpecTrack
The SpecTrack window has a fixed size and cannot be scaled. The start window is a file in BMP format just
for viewing. The box and the slit are later determined by the real image of the spectrograph. The box is the
actual tracking window.

Menu SETUP Zooming  Location and size of slit and box
I ecTrack0.2 — ) X
SETUP GUIDE RCU  SCOPE
S ave Configuration
- - » v Z
Configuration [
| Connect ALL | Zoom OUT BOX
| Save As | | Save | Fit ,
Video Camera Eaks ey Cele ¥ | Slit
> | Configure || Connect |
None
Mount Scope
I Configure | | Connect |
None
RCU New Log
l?er?lote' P 15216817627 S| fl_Setows Start window (file: start.bmp)
Calibration Unit o
[12:57:31.31][ LOG] New log ;rted: Log_2017_@5_12_ 12 57_31.txt 2]
[12:57:31.31][ uI] SpecTracjpdstarted %0
« 2
Log-File (always saved) 50
—2- L 2 B P i R P ERE e Y [ B B = |
0 5 10 15 20
RMS (X): 0.000" time (s)
RMS (Y): 0.000"
X: 920.981 Y: 1134.226 E: - G: - I: 199
\/ Exposure  Gain Intensity |
ti geesie o
me Deviation in x (RA) and y (DEC)
Star position on sensor RMS: Root Mean Square
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4.1 Guide Camera -> Configure

Operate your video camera in the desired video mode. "Y16" is a monochrome 16-bit format, "Y800" is an 8-
bit monochrome and RGB24 an 8-bit color format. The best mode is Y16, followed by Y800. But not every
TIS camera provides all formats. Under "Video Format" you can find the accessible video formats.

In principle, monochrome sensors are preferable to color sensors because of their lower noise. Select a
sensor as large as possible, so that the target object is in the field of view after slewing the telescope. Precisely
pointing mounts simplify finding faint targets.

The "Frame Rate“ (FPS, frames per second) for guiding can be chosen low to relieve the PC, especially when
remotely controled via Internet.

Video Capture Device SETUP GUIDE RCU  SCOFE

Device Mame Corfiguration

Serial Mumber

| Connect ALL |

Device Settings
Save As | | Save |

Video Morm
Guide Camera

Video Format ~ Corfigurs | Connect |
Customize... None
e Scope
Frame Rate (FFPS) 7.500002 )
e | "Gﬁ“@ure | | Connect |
Input Channel nfa 1 z

RCU
P | | oset |

Flip Video Harizontal

Flip Video Vertical

[17:32:41.41][ LOG] Mew log starte

pdate [17:32:41.41][ uI] SpecTrack star

Now the ,Guide Camera“ (for example: Skyris 274M) is connected.

Guide Camera

Configure Disconnect
SKYRIS 274M
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Press button GUIDE -> “Capture” -> “Live” and check the video image. Point the spectrograph at a bright
light source, or turn on the RCU if it is already registered in the system.

During guiding the Live View does not need to be switched on as the displayed image will be automatically
updated after each guiding cycle.

SETUP GUIDE RCU  SCOPE
Exposure Center slit
gain Zoom QUT
preset  Flat i ;
Coine Define Sit -
| Frame q Live
[1] 1
Guide
i sensivity: !
Center Star } 500 |
=k
About
[15:49:24.24][ LOG] New log started: Log 2017 _©5_15_ 15_49_24.txt 5 3
[15:49:25.25][ UI] SpecTrack started : E
[15:49:34.34][ TIS] Connected to SKYRIS 274M V3
[15:49:34.34][ TIS] video format Y16 (16eex12e2) -2
[15:49:34.34][ TIS] Gain range: 176 to 1823 i
[15:49:35.35][SCOPE] Attemting to connect to AScCOM.tenmicron_mount 2
Telescope 03
[15:49:36.36][SCOPE] Connected to ASCOM.tenmicron_mount.Telescope 23
[15:51:16.16][ UI] Guider stopped T | LA BN B N B BN B B B
[15:51:17.17][ uI] [RCU] Set to FlatLamp 0 5 10 15 20
RMS (X): 0.000" time {s)
RMS (Y): 0.000"

X: 431.644 Y. 26.004

E: 0.0057 G: 176 I: 83
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4.2 Scope -> Configure

In this menu the ASCOM driver of the mount is selected and configured. Guiding can take place optionally via
the autoguider input or via a network address, if the mount is capable of.

SETUP GUIDE RCU  SCOPE
Configuration Center slit

Zoom IN

| Dizconnect Al | Zoom OUT

| Save As | | Save | Fit

Guide Camera Define Slit

aali

| Corfigure | | Disconnact | Define Bax
SKYRIS 274M

Scope

7y ASCOM Telescope Chooser

Trace 3
' . MICKON
Select the type of telezcope yofhave, then be sure to click the astrostechnology
Properties... button to configufe the driver for your telescope, ——
1 0Micron Mourt 1 . Version 1220
Communication Drive settings  Sync setings  Optics settings

Click the: logo to learm more oK, O Rs-232

about ASCOM, a zet of -

standards for inter-operation of — I@ TCPAIFP IP address  |152.168.178.26 | port |34592 v

astronomy software. From fimmware 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 continuously 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 up-to-date information from
the mourt and is willing to tolerste 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.

After pressing the “Connect” button, SpecTrack connects with the telescope mount drive “Scope”.

Scope

Configure Disconnect
ASCOM tenmicron_mount . Teles.
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4.3 RCU

SpecTrack is able to control the Remote Calibration Unit* (RCU) for the BACHES Echelle Spectrograph. This
is, however, not absolutely necessary to work with SpecTrack.

Anyone working with BACHES and RCU will appreciate that you do not need a separate web interface to
switch the reference lamps on and off in the RCU.

RCU - Remote Calibration Unit

The RCU must be connected to the network and assigned its own fixed IP address. If your RCU does not
already have an IP address in your network or if you do not know it, proceed as follows:

1. Start the program GBL_Conf.exe included with the RCU.

GBL Conf

2. Allow your router and GBL_Conf.exe to assign a
permanent IP address by DHCP. GBL_Conf 2.7.7

Search Launch Browser Program Device Options 7

3. Enter this IP address in SpecTrack and press
Button “Set”

RCU
IP {192.168.178.30 Set

Metwork Configuration

MAC Address: IP Address:
00:15:32:00:67:F0 192 168.178.30
Metmask: [ atetrE
205.2585.2585.0 1921681781
Ilge HTTF password HTTP Part; 80
I TCP/P-Settings by DHCP I Enable P to BL
Enable [P ACL GBL =enial debug

(®) Manual: 10kbpz 100Mbps [ JFD Auto-Meq.
Current Link: 100 Mbpz half-duples

4 http://www.baader-planetarium.de/baches/download/rcu_manual_e.pdf
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4. Press buttons "Settings" -> "RCU" -> "Ports" and
define the ports for the RCU if they have not yet been

entered.

SETUP GUIDE RCU  SCOPE
274M_Y16 @ Zoam IN
| Disconnect ALL | Zoom OUT
| Save As | | Save |
Guide Camera Define Slit
| Configure | | Disconnect |
SKYRIS 274M
Scope
| Configure | | Digconnect |
ASCOM tenmicron_mount_Teles .
RCU
P (19216817830 ||  Set

¥ Calibration
Behavior on meridian flip
Calibration matrix
Calibration move (arcsec)
Calibration pulse duration (ms)
Minimum pixels per star
Pixel scale (arcsec/pixel)
Star detection threshold (counts)
Telescope setile time (ms)
Time to measure pixel scale (ms)

Bottom right slit pixel, X coordinate
Eottom right slit pixel, ¥ coordinate

Tom laft alit mival ¥ anardinote

Poris

FlipRA

Double[l-Array

50

3000

20
0.53815856815212315
1000

5000

2000

192.168.178.30
(Auflistung)

739
655

727

X RCUPort-Auflistungs-Editor

~ Member:
a +
1| RCU.RCUPart
2| RCU.RCUPart
Hinzufiigen Entfemen
v

TN

RCU.RCUPort-Eigenschaften:

=41 |

RCU port properties
Port number 1
Port type ThAr

Abbrechen

List of RCU ports, three types of ports must be present on the list: Thir lamp, Flat lamp and pick-off
mirror. Ports are identified based on their numbers.

Apply

RCUPort-Auflistungs-Editor

RCUPert-Auflistungs-Editor

Member:
0| REL.RCUPart

2| RCU.RCUPort

Hinzuflgen Entfemen

RCU RCUPort-Eigenschaften:

w RCU port properties
Port number 2
Port type HAat

Abbrechen

Member: RCU RCUPon-Eigenschaften:
0| RCU.RCUPart + B=la) |

1| RCU.RCUFort

Hinzufligen Entfemen

~ RCU port properties
Port number 3
Port type HipMirmor

Abbrechen

10




SpecTrack Autoguiding Software for Stellar Spectroscopy o saader pranetarium GmbH

5. Flat Lamp oder ThAr Lamp, same procedure.

6. The field lights up green and you hear the flip-over of the coupling

mirror in BACHES. If the guider camera is already in operation, the live

image of the slit can now be viewed.

7. Menu GUIDE ->

Press “Live“.

SETUP GUIDE RCU  SCOPE

| Ratlamp || Tharlemp |

| of |

8. Set “exposure time” and “gain”, or press "Preset Flat" you have defined exposure time and gain before.

9. Set “Flat Lamp*“ to “off“. This also stops the “Live” mode of the guide camera.

SETUP GUIDE RCU

SCOPE

preset  Flat . I Set |

Capture Define Slit
| Frame( Live

i sensitivity:

| Center Star 55(}0‘

xay

Calibrate

New Log

Settings

About

[15:49:24.24][ LOG]
[15:49:25.25][ UI]
[15:49:34.34][ TIS]
[15:49:34.33][ TIS]
[15:49:34.34][ TIS]
[15:49:35.35] [SCOPE]

[15:49:36.36] [SCOPE]
[15:51:16.16][ UI]
[15:51:17.17][ uI]

X: 431.644 Y. 26.004

SpecTrack started

Connected to SKYRIS 274M

video format Y16 (16eexi2ee)

Gain range: 176 to 1e23

Attemting to connect to AscoM.tenmicron_mount
Telescope

Connected to ASCOM.tenmicron_mount.Telescope
Guider stopped

[RCU] set to FlatLamp

E: 0.0057 G: 176 l: 83

N o N

=N

[Nlumination of the slit
with a fiber optic cable
of the RCU

0 5 10 15 20

RMS (X): 0.000" time (s)
s

RMS (Y}: 0.000"

11
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4.4 Saving the Configuration

SETUP GUIDE RCU
Configuration

274M_Y16 I -

[isconnect ALL

After "Guide Camera", telescope "scope" and possibly "RCU" SCOPE

are registered and configured, this configuration can be
saved and recalled at the beginning of a new session.

»Configuration“ -> “Save as“ (name). Choose a characteristic
name. You can find all camera configurations stored in this

way and you could even edit them if necessary. Different | Save
camera models can also be stored.
Guide Camera
Configuration files are stored in the directory
/ProgramData/Baader Planetarium/SpecTrack/Configs. Configure Disconnect
SKYRIS 274M
Configs
N Scope
Mame Anderungsdat.. | Typ Grofe Corfi Di act
anfigure SCONM
;l. 27AM Y16 16.01.2017 1932 CAMCONFIG-Datei 5KB ASCOM i = ¥ it Teles
E. 27AM_Y16 16.01.2017 19:49  STCONFIG-Datei 3 KB
E. DME23G274  12.02.2017 21:15  CAMCONFIG-Datei & KB RCL
.E. DME23G274  12.02.2017 21:15  STCOMFIG-Datei 3 KB S
.E. new 2.02.2017 22:29  CAMCONFIG-Datei 5KB IP|192.168.178.30 -
.E. new 18.02.2017 22:29  STCONFIG-Datei 3 KB
4.5 The Log File
You will notice that SpecTrack stores RCU
all events and messages in a log file IP |192.168.178.30 || Set |

that is stored in the subdirectory Log.

: . " n [11:53:31.31][ UI]
Each time you click "New Log", a new [11:52:37.37][ uI] Guider stopped

log file is started, all events are logged ||[11:54:37.37][ UI] [RCU] Set to -

and automatically stored in the Hi::g:g:ﬁ 3:% Guider stoppegl

directory log. [11:55:48.48][ UT] Guider stopfle
[11:55:42.48][ UI]
[13:83:58.58] [SCOPE]

The log file is used to detect and solve
problems or to improve the guiding
behavior. ,

e L IDIP
:59.59][ LOG]

Log files are stored in the directory /ProgramData/Baader Planetarium/SpecTrack/Logs.

12
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4.6 Settings

The "Settings" lists all presets and newly created SETUP [GODE TReD T ScorE
: “ . : “ “ o “ “
settings. “Configuration” -> “Save“ or “Save as“, add Corfiguration
a name for the (new) setting. 274M Y16 . —
- am
1 Settings Disconnect ALL | Zoom OUT
v Calibration A Save As | | Save |
Eehavier on meridian flip FlipRA
»  Calibration matrix Double[l-Array Guide Camera Define Slit
Calibration move (arcsec) 50 - )
Calibration pulse duration (ms) 3000 C'Dnﬁgure | | Discannect |
Minimum pixels per star 20 SKYRIS 274M
Pixel scale (arcsec/pixel) 0.53815856815212315
Star detection threshold (counts) 1000 Scope
Telescope settle time (ms) 5000
Time to measure pixel scale (ms) 2000
v RCU
IP address 192.168.178.30
Forts (Auflistung)
v Slit
Bottom right slit pixel, X coordinate 739
Bottorn right slit pixel, ¥ coordinate 655
Top left slit pixel, X coordinate 732
Top left slit pixel, Y coordinate 613
ASCOM driver ASCOM ter 1_mount. Tel p W

[N |

Apply

The settings in this tutorial were
determined in the following hardware
environment:

Mount: 10Micron GM2000HPS,
ASCOM driver: 10Micron

Optics: Celestron 14 EdgeHD @f/7.7
(w/Reducer)

Guide Camera: Celestron Skyris 274M
(compatible to ThelmagingSource)
with attached SlitViewer at guiding
port.

BACHES Echelle Spectrograph
Remote Calibration Unit (RCU):
Reference lamp ThAr for wavelength
calibration, and Halogen flatfield lamp

13
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4.6.1 Calibration

Settings for the calibration run to determine drive parameters. Clicking on a parameter in the “Settings”
menu gives you a brief explanation of its function. These are usually self-explanatory, so that we explain
selected parameters only.

Note: If you have problems with a calibration run, you can change individual parameters in the “Settings”
menu. As back-up for settings, we recommend screenshots of the settings window.

Calibration matrix

If the sensor of the video camera is aligned to RA/DEC, the entries are close to 1/-0/+0/1 after a calibration
run. Changing the signs causes the axes to be interchanged and is not recommended. If the sensor is not
aligned to RA/DEC, the matrix has different coefficients. Nevertheless, guiding should work.

After a pier Flip a new calibration run can be carried out, but is not required.

u h Double-Auflistungs-Editor

v Calibration - Member: 0.99635221809377494-Eigenschaften:

Eehavior on meridian flip FlipRA ] 0.9 177494 + == Al
_*. =

Calibration matrix Double[l-Array 1) -0.085336144157178134 g |
Calibration move (arcsec) 50 2| 0.085336144157178134 + v Double =
Calibration pulse duration {ms) 3000 3] 0.99635221803377434 ke 0.3363522180337749
Minimum pixels per star 20
Pixel scale (arcsec/pixel) 0.53815856815212315
Star detection threshold (counts) 1000
Telescope settle time (ms) 5000
Time to measure pixel scale (ms) 2000 W

Calibration matrix

Elements of rotation matrix describing the transformation between sky and pixel coordinates,

manual medification not recommended. Hinzufigen Entfemen

Apbrechen

Star detection threshold (counts)
This value determines the intensity at which a pixel is to be considered as part of a star, which is green circled
after detection. This value must be determined experimentally, but there is a presetting which usually works:

Threshold approx. 1000 for a 16-bit camera (Codec Y16, 0...65635ADU, e.g. Skyris 274M)
Threshold approx. 100 for a 8-bit Camera (Codecs Y800, RGB24, 0...256ADU) or a 16-bit Camera in 8-Bit
mode.

Pixel Scale: Scale determined in a calibration run, measured in arcsec/pixel. The pixel scale is used only

when the Guide -> Center star command is executed and for proper RMS and scale display. It is not crucial
for guiding itself.

14
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4.6.2 RCU

The Remote Calibration Unit for the BACHES Echelle spectrograph can be directly controlled by entering
the IP address in SpecTrack. If the port list is empty, define the three ports for the RCU:

I settings had — O X RCUPort-Auflistungs-Editor

v Calibration ~ Member: RCU.RCUPort-Eigenschaften:
Behavior on meridian flip FlipRA 1] + i}l |
Calibration matrix Double[l-Array 1| RCLLRCUPart S -
Calibration move (arcsec) 50 2| RCU.RCUPGrt N ?CU DO;l Dm::lerllm
Calibration pulse duration (ms) 3000 PO: number
Minimum pixels per star 20 ort type
Pixel scale (arcsec/pixel) 0.53815856815212315
Star detection threshold (counts) 1000
Telescope setfle time (ms) 5000
Time to measure pixel scale (ms) 2000

192.168.178.30

(Auflistung)

Hinzufiigen Entfemen
Bottom right slit pixel, X coordinate 739
oK Abbrechen
Bottom right slit pixel, Y coordinate 655 _
Tom loft alid mises] W oommedim—be i o ot 1 =

Poris
List of RCU ports, three types of ports must be present on the list: ThAr lamp, Flat lamp and pick-off
mirror. Ports are identified based on their numbers.

RCUPort-Auflistungs-Editor [ X RCUPort-Auflistungs-Editor
Member: RCU.RCUPort-Eigenschaften: Member: RCU RCUPort-Eigenschaften:
0] RCU.RCUPart + g: x/‘\:l | 0] RCU.RCUPart + : 4}‘1 |
1 - 1| REU.RCUPart
2| RCLLRCUPart “\’ RCU port properties ~ RCU port properties
Port number 2 Port number 3
Port type Rat Port type RipMirmor
Hinzufiigen Entfemen Hinzufigen Ertfemen
Abbrechen Abbrechen

4.6.3 Slit

The coordinates of the spectrograph’s slit are automatically recorded. The values have been defined by
"Define Slit", using the mouse to draw a rectangle around the slit. You may edit the values to make a fine
adjustment. Usually you will not need to do it.

v LSl
Bottomn right slit pixel, X coordinate 739
Bottom right slit pixel, ¥ coordinate 655
Top left slit pixel, X coordinate 732
Top left slit pixel, ¥ coordinate 613
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4.6.4 Telescope/Guide

Minimum guide period: Large guiding RMS errors are usually due to poor seeing when a long focal length
telescope attached to a mount with small periodic error is used. Use a longer guide period.

Guide box height/width: Size of the guide box.

Guider sensitivity: A relative value to determine the aggressiveness of guiding (0 .... 2000+)

Guider threshold X/Y: Maximum guiding error (pixel)

¥ Telescopef/Guide
ASCOM driver ASCOM _tenmicron_mount Telescope
Default Dec input -30:13:08.78
Default pulse duration (ms) 2000
Default RA input 23:07-40.35
Guide box height (pixels) 68
Guide box width (pixels) 65
Guider sensitivity 500
Guider threshold X 0.05
Guider threshold Y 0.05
Minimum guide period {ms) 3000
Stop tracking after disconnecting False

4.6.5 TIS

TIS: Currently, only ThelmagingSource compatible cameras are supported.

O cetings - O X
Default Dec input -30:13:08.78 L]
Default pulse duration (ms) 2000
Default RA input 23-07-40 35
Guide box height (pixels) 68
Guide box width (pixels) 65
Guider sensitivity 500 ExposurePreset- Auflistungs-Editor
Guider threshold X 0.05
Guider threshold Y 0.05 Member: TISCamLib. ExposurePreset-Eigenschaf ..
Minimum guide period (ms) 3000 TISCarnLib.ExposurePreset + B2 | |
Stop tracking after disconnecting False 1| TISCamLib.E sposurePraset == 2

v TIS 2| TISCamLib.ExposurePreset x\’ Exposure preset
Auto exposure maximum signal 1 (counts) 270 Bxposure time 0.05
Auto exposure maximum signal 2 (counts) 400 ¢ Gain 176
Auto exposure minimum signal (counts) 140 Presetname  Flat
Default exposure time (s) 0.01
Default gain 200
Defauylt live period (s) 1000
(Auflistung)
aximum auto exposure time (s) 5 %
Exposure presels Hinzufligen Entfemen

Stored sxnnsure nresats for nuick sattinos mav be added by user as renuirad

Aoply Hpbrechen

ExposurePreset- Auflistungs-Editor

ExposurePreset- Auflistungs-Editer

Member: TISCamLib.Exposure Preset-Eigenschaf .. Member: TISCamLib.ExposurePreset-Eigenschaf ..
+ D=4 0 TISCambib.ExposurePreset + ®=:| A
E = — Ll | 1| TI5CamLib.ExposurePreset B Ll |

2| TISCamlib.ExposurePreset + v Bxposure preset p TISCamlib.Es & + v Bxposure preset
Exposure time 0.3 Exposure time 0.01
Gain 300 Gain 176
Preset name Bright Star Preset name ThAr

Hinzufigen Ertfemen Hinzufigen Ertfemnen

e Petrachen
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5. GUIDE

Make settings for the guide camera and calibrate the drive.

Exposure
Exposure time and gain. The gain can only be varied within the limits of the camera manufacturer's
ST n| GUIDE [y Taone specifications. The permitted values are recognized automatically.

Exposure

time ) [00100|[ s |[-][+] | Capture
en 200 |[se |[-][+] | You can choose between a single shot (“Frame”) and a video (“Live”). If you choose
P 7 "Frame", you can adjust the exposure time in milliseconds (ms). Why do you need
@ single shot images instead of having a video? Suppose you are operating your
(e ] tho: [}1000 [0 telescope remotely over the Internet, and you need to control both the camera and
@ senstivty: the guide camera over a slow DSL line. If you want to see what the video camera
foterSer; (500 | streaming besides taking spectra, this can lead to delays. Allow the camera to

Guide X Y . . « ” ; 3 i
e automatically guide and press the “Frame” button only to see if the guide mode is
still active.
Guide

Sensitivity: Set a relative value for the guiding aggressiveness. Empirical values are between 10 (little
correction) and about 2000 (permanent tracking). You can still choose whether you want to guide in both
axes or in one axis alone.

Note: If you find that the RMS error in RA is mainly caused by seeing and not by the mount, you should try
to reduce the "Sensitivity". Or try to get through without guiding in RA (X). Guiding in DEC (Y) may still be
necessary if a poor polar alignment leads to deviations in DEC. Mounts with encoders using a pointing model
do not need much drive corrections.

Calibrate: The calibration scale and the orientation of the guider sensor with respect to RA/DEC are
determined by a calibration run. There are two ways to accomplish do this:

Calibration

SLEW MODE or PULSE MODE

SpecTrack offers two calibration modes.

SLEW MODE utilizes your telescope’s GoTo/SLew commands and

SLEW MODE: It is assumed that the telescope knows exactly the works best with high precision mourts.

current coordinates. The telescope, using the SLEW command of the s e
drive controller, slews to target coordinates higher and lower RA and

DEC, respectively, thereby determining the imaging scale and the
new "calibration matrix". Please be patient: “Slew mode” may take a few minutes - please pay attention to
the log window, which indicates when the calibration run is finished.

[ sewwope ] | Pusemope | | cancel |

PULSE MODE: Without knowing the current position, the drive will run slightly slower and faster in RA and
DEC to perform the calibration. “Pulse mode” is faster than “Slew mode”. The values can be read in the
“Settings”.

Center Star centers the guide star. Fine positioning within the Guide box is best done by manual drive
control of the mount.

Guide: If everything is set up, guiding can start. You may use the
mouse wheel to stretch or shorten the time scale.

NaO=NN=O =

9770 9775
RMS (X): 0.211" time (s
RMS (). 0.172"
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6. RCU

1. Chose “Flat Lamp“ or “ThAr Lamp”. The procedure is
the same. Flat Lamp ThAr Lamp

SETUP GUIDE RCU  SCOPE

2. GUIDE-Menu -> Press , Live®. Off

3. Set the “exposure time” and “gain”, or press the preset “FLAT” you may have previously defined.

4. Exit by pressing “Off". This also stops the guide camera.

SETUP GUIDE RCU SCOPE

e
time (s 0,0057‘ set || - |[<] Zoom IN
mENEe

preset  Flat

gain

2 senstiviy:
Center Star |500
Guide XM Y
Calibrate New Log

Settings

About

[15:49:24.24][ LOG] New log started: Log 2e17_e5_15_ 15 49 24.txt
[15:49:25.25][ UI] SpecTrack started .
[15:49:34.34][ TIS] Connected to SKYRIS 274M >
[15:49:34.34][ TIS] video format Y16 (1629x1200)
[15:49:34.34][ TIS] Gain range: 176 to 1e23
[15:49:35.35][SCOPE] Attemting to connect to ASCOM.tenmicron_mount

Telescope 5
[15:49:36.36][SCOPE] Connected to ASCOM.tenmicron_mount.Telescope
[15:51:16.16][ UI] Guider stopped T T T T T T T T T T T T T T T
[15:51:17.17][ uI] [Rcu] set to FlatLamp 5 10 15 20

RMS (X): 0.000" time (s)
RMS (Y): 0.000"

(=N

bl ulbiabioly

[FIE=I)

o

X: 431644 Y: 26.004 E 0.0057 G: 176 I: 83

7.SCOPE

The SCOPE menu allows direct control of the mount.

SE v RcU  SCOPE

Manual Control

"2000" is the default value in milliseconds that the telescope is moved | o ||2IZI-I}I} " . |
in the direction indicated by an arrow. We recommend aligning the
sensor as exactly as possible parallel to RA/DEC. H I:I

Slew

The telescope moves to the target coordinates RA/DEC with the slew
speed of the mount. 23074035 | |-30:13:08.78

RA (J2000) DEC {J2000)
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8. Autoguiding with SpecTrack: The Workflow

The presented optimized workflow for guiding spectral images results from the author's own experience.

1. SETUP: First, connect to the following devices. Instead of single SETUP GUIDE RCU  SCOPE
connects you can also load a previously saved Configuration. e
a. Guide camera 274M_Y16 T
b. Mount | Disconnect ALL |
c. RCU (if available) | Save As | | Save |

Guide Camera

2. Illuminate the slit by turning on the RCU, or point the telescope at a |

. . Corfigure | | Disconnect |
bright light source. SOYRIS 5am
SETUP GUIDE | RCU  sCOPE Scope . .
| Corfigure | | Disconnect |
Flat Lamp Thér Lamp ASCOM tenmicron_mount . Teles.
RCU
ot P [19216817830 | s |

3. GUIDE: After adjusting exposure time and gain, press "Live". You can see the slit(s) of your
spectrograph. In the picture below the 25um by 130um slit of BACHES is the active one.

SETUP GUIDE RCU SCOPE
coui
'
vow
Define Slit Y

sensitivity:
Center Star i 500 |

J

Ax@Y

Aho it |

a. Define Slit: Draw a narrow frame around the slit.
b. Define Box: Pull a larger box out of the slit center. This is the so called “Guide Box”, whose center
coincides with the slit frame.

4. Turn off the illumination of the slit. If you press "Off" in the RCU menu, the video mode is also
switched off.
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5. Slew to the target star by using the telescope drive control. Now it depends on the pointing accuracy
of the mount. Ideally, this is so high that the target star is already visible in the field of the guide
camera (A). The image scale is shown bottom right in the field of view.

6. Use the fine movement control of your telescope to move the star into the guide box (B, C). No other
object should be in the guide box.

7. From now on, you can use the command "Guide" to automatically move the star towards the center
of the red slit box and follow the star (D). Guiding will work as soon as the star is within the guide
box. However, if the box is large it may be quicker to move the star closer to the slit using the
telescope manual control arrows.

9. Examples

Influence of Seeing

The RMS value of the errors in RA and DEC depends, on the one hand, on the accuracy of the drive. A mount
vulnerable to wind with a large periodic error results in higher values. The quality of the spectra is not
affected, longer integration times are required. In case of poor seeing, you should consider a longer
integration time of your guide camera and reduce the aggressiveness ("sensitivity"). In principle the same
problems as in the case of guiding on stars in astrophotography.

X 636923 v. 71719 E

e+

LA
Bn fo Be
o fo me

2
g

8 w
§o ga  Fe  Em
H 1

fe
2
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Tipp: NiteView (http://niteview.software.informer.com/)

NiteView is a small, nice program to reduce the glare of your screen.

X: 607.725 Y. 465.875 E: 0.2254 G 176 |: 66

Arcturus

R, Star mvy 0.16
RA 14h15m39.7s
Dec +19°10°'57" |
1l [2-INFD1 |

WGt

5
PLANET

2
DATA

Bsc

Binary Stars

Guiding takes place in the guide box only. If there are additional stars in the field of the guide camera, the
guide box must be reduced to such an extent that only the target star, in this example { UMa (Mizar A) is
included. Note the poor seeing conditions at that particular evening!

Connection  Help
SETUP GUIDE RCU  SCOPE rzar
Star mv 2.23
Becare RA 13h23n55. 65
o Dec +54°55°31" J
01498][ s« ][ ][] l [2-INFO1 |
gan 176 EI Zoom QUT
Capture Define Slit
| Frame || Stop ||TDDD |[ms} | Define Box |
i nGC
EiLE senstivity:
Center Star STQAR PLA%ET M0§RE
Stop XY 12 | 3
COORD DATA DISP
LIGHT | ESC
About
[23:24:24.24][GUIDE] E: 8 W: 8 N: 85 4
[23:24:27.27][GUIDE] E: CR'H 4 N: 25 2
[23:24:30.30][GUIDE] E: 2 u: 8 N: as 0=
[23:24:33.33][GUIDE] E: 7 W: e N: 15 ,El
[23:24:34.34][GUIDE] E: CR'H 5 N: 25 2
[23:24:37.37][GUIDE] E: 2 u: 8 N: as ]
[23:24:40.48] [GUIDE] E: 7 W: e N: es N
[23:24:43.43][GUIDE] E: 2 M 8 N: 7 5 -1
[23:24:47.47][GUIDE] E: 2 u: 2 N: 15 2
[23:24:49.49][GUIDE] E: e W: e N: 25 500 1000
[23:24:52.52][GUIDE] E: o u: 8 N: 8s RMS () 1.164" time (5
v RMS (f): 0.562"
X 873.656 _Y: 665973 FE 0.1499 G: 176 .66
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Planetary Nebulae

1. Autoguiding on the central area of NGC 6543 containing the 15™ central star
The integration time of the guider camera was set to 1.5s. Since the drive error of the mount 10Micron
GM2000HPS is small, the tracking interval can be extended to 10s to 20s without the "central area" leaving
the slit box. This improves the limiting magnitude and you can even recognize the internal nebula structures

on the video screen.

SETUP GUIDE RCU  SCOPE

Exposure

tme 5) [1547¢

oan [1023
preset Bright Star

Capture

Gudz senstivty

Certer Ster
Stop xHY
Calbrate

[o1:2
[e
fe
[e
fe
[e
fe
fe
[e
fe
[e1:2:

X 889.719 V. 882.391 E

=00
=100
-

Certer st

Zoom IN

Zoom OUT

Fit

Define Sit

1.5479

G: 1023

[ S
TN

TN A R, i

MISky Zoom | Catalog | Telescope

Focus

Stat

Options P

Slavedto
Telescope

Fe Edit
=

View

i
B2

01ngc6543-0003 |

yze Process Fiter Color Plug-n

DBl @ alierw <] &

Window

Help

o

|

<

M niteView
Bt Help

2. Outer nebula area of NGC 6543

e Eolors

Deskiop [ Taskbar

TN 1N

4 5 & -
STAR PLANET MORE Vv

1

1 2 3
COORD DATA  DISP  ENTER

0 2B
UGHT ESC  MEHU  STOP

N

For Help, press F1 1530x1020  167%
D 1 -
Expose | Guide | Setup | TOI
Exposure Presst Seconds  mmmmm— .
Sokien - oo w0 Plandb mv 8.80
Readot Mo tirame 5 R 17h58m35.1s
on - Maimum
Speed Frame Type T |
Fiter Vines! XBiring Y Birring .
Less N File Focusers View Help
E W L] )
S C14 EdgeHD
T 020204
el 2 Position(Steps)

Temperature

Ineremertst)
s out

Position

Temperature

Inaremert

SpecTrack is also useful if you do not need autoguiding at all! In case of very low drive errors of your mount,
spectra of faint nebulae can be taken easily. Select a long integration time to recognize the nebula on the
guide screen and correct the position occasionally by using the telescope control.

SETUP GUDE RCU  SCOPE
Ecsure

ECENHE

time §

i
X: 1001.045 VY. 879.643

£ 1.5479

G: 1023

I: 622

e Edt

=

01nac543-0005 |

#H R K [era% ] K2

Fiter Coor Plgin Wndow Heb

o
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10. SpecTrack Autoguiding of the DADOS Slit-Spectrograph

Since "slit box" and "guide box" can be defined by using the mouse, SpecTrack can be used with any slit
spectrograph. SpecTrack has been developed and tested in its full functionality for use at BACHES echelle
spectrograph attached to a C14 EdgeHD on a precise 10Micron GM2000HPS mount. It was successfully tested
also with the DADOS spectrograph. Since the RCU is not available as a controllable calibration light source
for DADQOS, this is the only restriction with respect to the full functionality of SpecTrack.

SETUP GUIDE RCU  SCOPE

o
tme &) [00179][ set |[-][+] [E]
s 2 | se |[-][-]

presst Flal - [s2 ] 5P
Caoture ] Define St ]
[Fame |[[Sigp | 1000 |nsy [ Detie Bex

sensinity:

Guide
| Center Star 500 I

Guide AXRAY

B (Omicron ibkpas

Connection  Help
Regulus

Star mvy 1.36
R 10h08m22. 3s

[20:33:29.29] UTI] SpecTrack started A~
[20:33:33.33])[ TIS] Connected to SKYRIS 274M

[20:33:33,33][ T1IS] video format Y16 (1500x1200) ”
[20:33:33,33][ 711S] Galn range: 176 to 1823

[20:33:33,33][SCOPE] Attesting to connect to ASCOM.Frejvallem

anlasals

T g 2 +* ‘
A

Telescops

[28:33:47.47) [SCOPE] Conmected to ASCOM.FrejvallGM.Telescope L 0

[20:34:10.18][ UI] Guicer stopped

[20:34:14.28)[ UT] New slit: (861, 429) (872, 733) T
[21:99:40.28][ UI] Guicer stopped 0 5 0 15

[21:99:44,28][  UX] New slit: (857, 429) (872, 737) aMS 00: 0.000°

v RMS (Y): 0.0007 Reset 0 2 B

T LIGHT | ESC | MBIU | STOP

s | e|el| -]
STAR  PLAMET MORE A

FIFFPRITTY Pt Y

20 1 2 3
- COORD DATA ISP | ENTER

X: 1185.037 Y: 444233 E 0.0179 G: 392 I 1710

Spectrum of the class A star Regulus with a superimposed reference spectrum of an energy saving lamp.
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