VATTSpec Guider Notes Rev. 4/21/2021

Chris Corbally
Introduction

VATTSpec’s guider uses an Apogee, now Andor, Aspen CG8050, cooled, interline CCD. The
array is 3296x2472, with pixels of 5.5x5.5 microns. The software is Craig Stark’s PHD2 Guiding,
so see its manual for details on normal guiding. The parameters below are for on-slit guiding.

The control software is on “vattcontrol”.

SETUP .ok
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Guiding/Ca...
LS
b

Beginning from the vattcontrol Desktop
and Guidebox

o Start indiserver via its icon, =
if not already started. Ll

w

. Start PHD?2 via its icon. Operations

Manuals

. In PHDZ2, click USB male connector icon to display Connect Equipment window.

o Select “vatt imagers”,or“vatt spec” if available.

Equipment profile |vatt imagers | [Manage Profiles

Select your equipment below and click Connect All to connect, or
click Disconnect All to disconnect. You can also connect or
disconnect individual equipment items by clicking the button next
to the item.

Camera INDI Camera [Apogee CCD] v '(; Cunnect

Mount | INDI Mount [VATT-GUIDE-INDI] + B connect

Aux Mount | None v

More Equipment ...

Connect All Close

o Click INDI Camera tools (screwdriver & wrench icon to left of Connect),



And in new window at Other options, click INDI

THDT Camera Selection
Equig INDI Server

Hostname

Select your eq
click Discal Port
disconnect indi

Connected Disconnect
Camera ========  Camera Bl Connect

Driver Apogee CCD
Dual CCD Main
Port
Camera does not support exposure time
Other options INDI

~ Verbose logging

@CEHCH of OK

Entor as Subnet 100235255 R L 2
And as IP-Port “10.0.3.12:2571” A
(fOI' Direct Imagers use 10_0_3_14;2571) < Apogee CCD VATT-GUIDE-INDI XEPHEM_COORDS VATT Secondary | >
Main Control | General Info | Options
CIle Set Connection Connect . Disconnect
ialss USB Network
. . Network Subnet  10.0.255.255 10.0.255.255
Then Connect, and wait until RO 1003142571 o553 gand] =
INDI options appear.

INDI Options setup

— _

[ Apogee CCD < Apogee CCD VATT-GUIDE-INDI XEPHEM_COORDS VATT Secondary | >
- H Main Control | General Info | Options | Image Settings | Image Info | WCS
Main Control i con
. . Sl Connect Disconnect
Set Camera Head Temperature, if desired, Port o —
to a mlnlmum of _40 C Network Subnet  10.0.255.255 10.0.255.255 Set
PPt 10.0.3.12:2571 ) (3 12.9571
(Dark frames are taken at -20 C.) Expose Duration (s) 1.000000 -
Click on Set, and cooling Power will start ExposeAbort | ppon
. @ Temperature Temperature (C)  4.793456 .40 Set
changing.
Info Name Aspen-8050
Firmware  0x132
Cooler OoN OFF

Cooling Power  Cooling Power (%) 0.586667

e Apogee CCD | —11 ) e

T
_ Image settings 5 Apogee CCD VATT-GUIDE-INDI XEPHEM_COORDS VATT Secondary | >
. Main Control | General Info | Options | Image Settings | Image Info | WCS
Check Frame is [ Frame Left  0.000000 - )
Width = 3296, Height = 2472 I
Width 3296.000000
Height  2472.000000
Blnnlng @ Binning X  3.000000 3 Set
i i i Y 3.000000 g
(need to reset this each time PHD is run) linae compress| N
X = 3, Y=3 frame Type Light Bias Dark Flat
Frame Values Reset
Then click Set to register values.




* VATT-GUIDE-INDI e

— Main < Apogee CCD | VATT-GUIDE-INDI | XEPHEM_COORDS VATT Secondary |
For Autoguiding, go to this Main| | Focus Stage
Main WindOW. Active Devices Telescope
. Connection Connect Disconnect
Click Connect, Telemetry uT
RA Guide W (int)milliarcseconds  0.000000
Set
And a UT (_;IOCk ShOUlld appear E (int)milliarcseconds 0.000000
and begin incrementing. Dec Guide N (intmilliarcseconds  0.000000 ot
S (int)milliarcseconds 0.000000
o EXIT INDI Options window
In INDI Camera Selection, Select your S
H H A . disconnect indi
verify settings for Autoguidiing: —
Hostname: localhost Camera Camera B Connect

Port 7600 Driver | Apogee CCD

Dual CCD Main

84 Connect

Driver: Apogee CCD
. Aux Mount Port
Dual CCD: Main . :
) amera does not support exposure time
Port under Dual CCD: [empty] Other options INDI
~ Verbose logging
Click OK at bottom. Qcancel | Jox
e Back in Connect Equipment window e ialElai
Equipment profile |vatt imagers v

CIle Camera Conne Ct Select your equipment below and click Connect All to connect, or

click Disconnect All to disconnect. You can also connect or
disconnect individual equipment items by clicking the button next
to the item.

Click Mount Connect —
Camera |INDI Camera [Apogee CCD] v {; Connect

(click Mount Connect again if a yellow Mount | INDI Mount [VATT-GUIDE-INDI] v B3| BJconnect

banner appears with error message about | auxmount |none v
not connecting.)

More Equipment ...

CIle close Connect All Close

e NB. At end of night, “Disconnect A11l”from this window, before exiting PHD2.




ADVANCED SETUP (the Brain icon)

o Under Global

— probably no need to change
anything, unless interested in errors
lost-star frames.

o Under Camera
— check pixel size is 5.5 x 5.5
microns, and binning is 3.

o Under Guiding
— set Search region to 25 pixels, or
more if seeing is poor.

— For on-slit guiding, probably better
un-check enable “Star mass

(change) detection”.

Global ‘ Camera ‘ Guiding ‘ Algorithms ‘
Global Settings

Language: | System default v [J Reset Configuration

() Reset “Don't Show Again" messages

Software Update

(L) Automatically check for updates (L] Only check for major releases

Log File Location

/home/vattobs/PHD2 Browse...

(¥ Enable diagnostic image logging
Save Guider Images

) For all lost-star frames L For all Auto-select Star frames

~

[ When relative error exceeds |4 - [ Until this count is reached

1 ~
(] When absolute error exceeds (pixels) |2

Dither Settings

Mode: (=) Random () Spiral

3

I 1.0

<

) RA only Scale: |1.

and

Global | Camera | Guiding | Algorithms |

Camera Settings

General Properties

Noise Reduction: None bl Time Lapse (ms): | 0 o

Auto Exposure
Min: 1.0 s v

Max: 505 | v Target SNR: 8

Star Saturation Detection

() Saturation by Max-ADU value: |65535 () Saturation via star-profile

Camera-5Specific Properties

Disconnect nonresponsive
camera after (seconds):

Pixel size:

15 .| Binning: |3 ¥

(L) Use Subframes

QCancel JOK

Global | Camera | Guiding \ Algorithms |

Guider Settings
Guide star tracking
Star Mass Detection

Search region (pixels): | 20 [_] Enable

Tolerance: | 50.0
Minimum star HFD (pixels): | 0.0

Calibration

Focal length (mm

Calibration step (ms): | 1000 : Advanced...

™ Auto restore calibration [CJ Assume Dec orthogonal to RA

[J Clear mount calibration [ Use Dec compensation

Shared Parameters

& Always scale images [+ Fast recenter after calibration or dither

[J Reverse Dec output after meridian flip & Enable mount guide output

QCBH(EI

o OK

to



o Under Algorithms
— especially Hysteresis and

Aggressiveness are critical
settings for on-slit guiding, so tweak
(generally lower) these values as
appropriate.

Minimum Move is about right at
0.20 pixels, but if star stays above
or below green crosshairs, then
adjust down to, say, 0.15 pixels.

NB Hover cursor over parameter to
get brief help box.

Note the menu options under both
RA and Dec, though Hysteresis and
Resist Switch are probably the only
options needed.

Max RA and DEC duration can also be
adjusted from the main PHD2 window
(Scope: Mx RA/DEC). A value between
100-150, rather than the Direct Camera
value of 2500, works better for on-slit

guiding.

Advanced setup + 8
]
Global | Camera | Guiding | Algorithms
Mount Guide Algorithms
Right Ascension Declination
Hysteresis v Resist Switch .
Hysteresis Guide Algorithm ResistSwitch Guide Algorithm
Hysteresis: 10 © Aggressiveness: | 100
Aggressiveness: 70 ? Minimum Mowve (pixels): | 0.20 A
Minimum Move (pixels): |0.20 . ~ Fast switch for large deflections
Backlash Compensation
Enable  Amount: 450
Min: | 300 21 Max: | 675 -
Max RA duration: | 150 7 Max Dec duration: | 150 .
Dec guide mode:  Auto
Reset Reset
@Can:el 452-"0K
Advanced setup 4+ 8 x
T |
Global = Camera | Guiding = Algorithms
Mount Guide Algorithms
Right Ascension Declination
Hysteresis Resist Switch v
Lowpass ResistSwitch Guide Algorithm
Lowpass2 Aggressiveness: | 100
Resist Switch =
Minimum Move (pixels): | 0.20
Predictive PEC P ! >
ZFilter ~ Fast switch for large deflections
Backlash Compensation
Enable  Amount: (450 0
Min:|300 0| Max:|675 O
Max RA duration: |150 o Max Dec duration: | 150
Dec guide mode: Auto
Reset Reset
@Cance\ o OK

: 5l
y: o+ -
Settings - 1"

Clear




IN MENU ON TOP OF PHD2 WINDOW
View

o Slit Position (to make a box the size of the slit) - TSpECUTOgrapSTLL OVErtay + 0V |
Be sure to have first set the Binning to 3 x 3.

And check the “Spectrograph S1it” option.

enr Size
X 464 - | width |10

w v

Y (231 7| |Height |132

Shown are approximate values for narrow slit. S

For wide slit, X same, Y=250 & Height=16. Qcancel || JoK
Tweak by using a calibration lamp, with Guider Mirror in
Center position, to illuminate slit.

Darks
e The Dark Library is probably made and in use. This i bt i
. . . . Dark Library.
practically eliminates the streaking down a column Moosrene oy Y] MewenTns 5y
of pixels for the longer exposures and fainter Ry
. exposure time: >

object§. ' . ' S

° If the Ilbrary |S nOt runnlng and the dome IS Existing dark library covers 14 exposure times inthe range of 1 s to 10 s
completely dark, CIiCk on “Dark Library” and rebuild =) Modify/extend existing dark library Create entirely new dark library
a library of darks. Suggested range is 1 to 15 secs, | " varsee: Gude Comero
with 5 frames per exposure time.

Reset Start Cancel
e The Bad-pixel Map was no significant help in St yaur parametars, click ‘Start to bagin

removing the streaks.

Focusing Guide Camera

(thls 1S usua”y accessed via the green TOOIS < Apogee CCD XEPHEM_COORDS VATT Secondary )
icon in main PHD2 screen) WAl Focus Stage |

@ Focus Position Focus Steps  100.000000 100 et
VATT-GUIDE-INDI

Scan Negative "
— Focus Stage , negetiup
Terminate Focus Tiimiate

Set focus steps to100 for tweaking, 1000 or more for defocusing to make collimation setting.

Click and release “Scan Positive / Scan Negative”to start changing focus, and
stop with “Terminate”.



ACTUAL ON-SLIT GUIDING

e Hit the Loop button, bottom left of screen, to start the camera.
e Center star in slit with telescope paddle,
and click on it to get the green box.

Yes, this one is not quite centered!

e Press PHD button to start guiding, and a green cross will appear.

e Center the green cross on the slit with the Adjust Lock Position buttons (under Tools).
o Use Save when centered and Restore for auto-centering the next star.
o If the star, during guiding, favors being up or down from the center of the slit, then
nudge the cross a bit in the opposite direction from center, or lower “Minimum Move”
(see p.5, Algorithms).

Left Right

Down

Step y 1.00 px Sticky Lock Position

Lock Pos:

Checking the “sticky Lock Position” will prevent losing centering if re-calibration is
done (automatically) after pressing the PHD button.

o |f the star is lost, then the green box turns red until the star is found again.
Regular beeping on turning red is “normal” when guiding on slit.

NOW START INTEGRATING ON YOUR OBJECT AND RELAX!



The whole screen, when on-slit guiding, might look like this...

[IPTererrpes AL e g Avpar INY Vieve AwpHIEN 4 =iInunay LA & LNz ver ALy
e Y r
B y vie WHIEN LWeauey VujuLt [*= S an = ualaserve 1 ] 1
EN

hln Tools View Darks Bookmarks Help

T

.

@ Trendiines
& Cormrections

RMS Error [px]:

RA  B.43(L74")
Dec 1.80(0.37")
TD! 8.62(1.78")

%= 100 ms, 12.6 ox |150ms, 1.7 ox 4

You could keep a check on the discussion of spilled-light / on-slit guiding at Google Groups’
Open PHD Guiding.



GUIDING ON A SUITABLE FIELD STAR,
away from the slit, is covered in the PHD2 manual.
The parameters for on-slit guiding are probably still suitable. The screen might look like this...

I

B Reference Circle

Radius: -

Adjust Lock Position

up

Down

Step em— e 1,00 px || Sticky Lock

Lock Pos: | 56073 || 271.8% Set Save

Please send comments on these VATTSpec specific notes to corbally@as.arizona.edu




