Video recording and analysing

lunar occultations of double stars
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IOTA’s lunar occultations programme

Time occultations of single and multiple stars

Determine the lunar limb profile (Kaguya)

Estimate uncertainties in the stellar reference frame

Double stars — Position Angle, separation, magnitude difference

Discover new double stars




Recommended hardware

Long focal length telescope — good contrast

Sturdy mount and good quality drive

Barlow lens

Video camera — 25 fps — integration OFF (not colour)

Video time and date inserter — GPS 1PPS receiver

Computer with PC video card or USB capture device



Recommended software

VirtualDub

AAVrec

Lossless Codec (Lagarith)

Occult

OccultWatcher

IOTA-ES Lunar Occultations add-in
Tangra

LiMovie

AviSynth




Occultation predictions

OccultWatcher (IOTA-ES Lunar Occultations add-in)

Known and suspected double stars
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Recording an occultation

Switch on VTI

Locate star (D) or lunar limb (R)

Check VTI

Check VirtualDub ‘Autoincrement after capture’
Run VirtualDub Capture (Lossless Codec)

Check for any dropped frames

Backup the recording!



Image Saturation

iT Light Curve - Aperture Photometry, Average Background

File Data Customize
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Image Saturation

The step might not be detected

Take a short test recording and check with LiMovie or Tangra

Reduce the gain setting on the video camera

Stop down the telescope aperture




Crop the video with VirtualDub

feH VirtualDub 1911 - [alpha-cnc-long.avi]
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Analysing the disappearance of double star
XZ 13791 and XZ 113062
2013 Apr 19

Magnitudes 9.9 and 10.2, separation 0.8”, PA 136.6

jﬁf Light Curwve - Aperture Fhotometry, Average Background
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No frame times entered
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25 frames per second (0.04s)
50 fields per second (0.02s)
Signal to Noise ratio (SNR)
Gamma 0.45 to 1.0

AviSynth




Video field order (Even — Odd)

{E Light Measurement tool for Occultation bservation using Video Recorder [Lirovie 0.9.97.31] EI [=] @
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Analysing the disappearance of double star
XZ 13791 and XZ 113062

ig Light Measurement tool for Occultation bservation using Video Recorder [Limowvie 0.9.97.31]

:g Operation guide
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Analysing the disappearance of double star
XZ 13791 and XZ 113062

g‘g Light Measurement tool for Occultation bservation using Yideo Recorder [Limovie 0.9.97 3i]
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Analysing the disappearance of double star
XZ 13791 and XZ 113062
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Analysing the disappearance of double star

XZ 13791 and XZ 113062 :
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Analysing the disappearance of double star

XZ 13791 and XZ 113062
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Analysing the disappearance of double star

XZ 13791 and XZ 113062
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Analysing the disappearance of double star

XZ 13791 and XZ 113062

:= Graph
# PSF-Frame photometry & Object Distance=391500km Velocity=T40m/sec

— E=timation for Component's Magnitude —
Az=uming magnitude of Pair i= 9.20 Hag.
Eztimated Magnitude
Fir=t Ewvent .79 +-— 0.06
Second Event 10.15% +-— 0.05

Hag.
Hag.

—Statistical analv=siz of Light Intensity—

Average
Combined 1725 6
Baclkground: .
Hoi=ze Lewel (H-5)
First event:
Second event
Total event:

0.1220 0.0838

Mw”r “«J

i T LT
Frame Mo85.0 # Frame Centre= hhmms(Field 1}z, Frame End= =(Field2ls / Event centre=Frame cnetre -0025z +/~-0.004z / Contact Arele=0.0d

hlh]h 1uh4“:.

SIS,

” ‘P‘Tnl-r‘l“!"n”, i "‘

Y Pxis Lire

Wwidth
f»" Part

Current—
Frame

950

Luminous J
1

Intensity
|??3.3

Mln Iz v fxis

Carrection for absorption | C|DSEJ

J J Scale I_:l
e 2~ | ¥ Data " | _MNoise Reduction | Reset | 1D
1DSEC| 15ec| +15ec +1DSE|:| |us|_:| J J Hilight CNEntie 7 Information —

Save Image| Copy to ClipBoard ‘ J J [30] Image Diffractionl [dentification | ’_JJ

Iv Show Imaee of Clicked point
| Reproduce Aperture Pozition

(== ] =]k

Fresnel Dnff... EI @

Spectral Effect

CCO |IC<429aLL Graph
Star G5 w| or B |0.7E9

Object's Movement
Distance Shadow's Velocity

jts00 | |74s0

Frame range of S5tar & BKG
Appearance before Step  after

s el [s o o

Intermidiate A Lt
raa D an |15
4] +] 4 I bl 4] ]

Dizappearanc;
890 Fisf

Frame Hang for Processing
-0 ™ Selectﬁ.rp §

A JJ Datartui o1

Cratral Time of Event

“omponent 1 [Single Star]
Frame Mumber  Offzet Time

|35'[l + |'25 millizecond

Error(1 zigma) +l-|4_ millizecond

Component 2 [Double Star]
Qffzet Time  + 1775

Specd of Fresnel Patterr
Fate Contasiangle

1.0000 0.0

|+ Double Star Analyzing
Step Hight Time Difference

J_Iaz 5 |a jmnn

1 D 1 millizecond

| Star's Angular Diameter

—I milli arc zecond

Intensmy at event centre: /
Proceszsing
(% for Occultationd T for Grazng

Sum-5 quared Erro, (1992080 B

milligeceid

degres

Fit to Diffraction Curve




Analysing the occultation of a double star

Timings

Mid-point of frame

15t component: offset time (ms)

2"d component: offset time (ms) + interval

Instrumental delay: Gerhard Dangl




Reporting the occultation of a double star

Use Observations Report option in Occult

Validate report with local coordinator

Submit reports around Full Moon

Total occultation report to lunoccult@iota-es.de

Double star report to palbri@clear.net.nz




Estimating the position angle (PA)
and separation of a double star

Combine observations from 2 or more locations

Within the same lunation

Within 12 months?

Occult - ‘Solve for double star PA and separation’




Estimating the position angle (PA)
and separation of a double star
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- Solve for double star PA and separation
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Estimating the position angle (PA)
and separation of a double star

Double star XZ 13791 and XZ 113062
Occult
2012/05/27 — 2013/04/19

PA Separation (arcsec)
135.3 0.924

USNO Fourth Interferometric Catalog of Binary Stars

Date
1991 _ 492

Washington Double star
Catalog




Published result - example

Double star XZ 32105

WDS name RA Dec Mag . Date Observers Note
diff.
A 23568+0444 | 260 el

“Lunar Occultation Observations of Double Stars — Report #3” B. Loader et al
(Journal of Double Star Observations, Vol 8, No 4, Oct 1, 2012)

Period 88.95 years




Summary

e Investigate known and suspected double stars

e Estimate PA, separation and magnitude differences

 Discover previously unknown double stars
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