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Origin and Objectives
» Group emphasis

» Minimal adaptation of familiar equipment
The people and the equipment
How we do it: basic workflows
Some results
Organisation and communication

Finding events

Other challenges...



History @

» Previous occultation projects in ASSA

» Astronomical Society of South Australia

» Pluto 2006

» Blair Lade in the ASSA Stockport Observatory )2

» Chariklo 2016 : - /- Australia

Indian Ocean

» Joe Grida; Blair Lade : e oy S o
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Who is doing these observations?

» Currently:

« Paul Montague; Jarrod Rueff; Blair Lade; Paul w3 . "“,miml
: |

Martinaitis; Colin Hurst; Joe Grida; Andrew Wendelborn

and Rosemary Prentice
« A variety of equipment in use...

« Basic requirements: telescope; cameraq; timing




Paul Martinaitis occultation sefup

| ——————— s — ]

8” f/10 Meade SCT. (1990’s model)
EQ5Pro Mount
Focal reducer (f3.3)
* Brighter image and larger fov
Mount driven with EQMod cable connected directly
* Direct control of scope (here, with Sharpcap)
Camera is an ASI462MM for better sensitivity
* ASI224MC works quite well m o=

Sharpcap does platesolving and slews to target
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Arduino based flasher
* variable control, clips onto tube
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Paul Martinaitis setup ctd...

« Timing

« NTP used to get computer clock close to UT
« GPS Flasher calibrates for acquisition delay and timebase error
« Can use alow cost usb flasher
« Built an Arduino based flasher with variable LED control
« Clip to tube and set appropriate level
« Long/Lat readout and UT/local time
« Indicator lights for confirmation of sync to GPS and leap second acquisition

« Can video time on unit + light flashing + computer clock for secondary timing




Alt Az setup: Evolution mount

Current state of experimentation...
* Celestron Evolution Mount
* Initially C6 tube, at native focal length (no reducer)
* Next steps: 3.3 reducer and C8 tube
* Mount driven with cable connected through handset
* Direct control of scope (CPWI and Sharpcap)
* Camera: ASI662MM (known for excellent sensitivity)
Initial experiments use standard Celestron alignment procedures
e such as two-star alignment

Slewing using CPWI

This shows promise

* next steps will introduce Sharpcap

Handheld or Arduino based flasher, in the usual way




Workflow for astrophotography equipment

Occultation Walkthrough (updated)

Capture

NINA and ASTAP

SharpCap: Occultation Profile for capture

Adjust gain / exposure if required (avoid multiples of 50 ms).

Use Tools — Pixel Value Readout to check for saturation

Open a command prompt and run ntpg -pn, confirm reach = 377
Activate GPS flashers at least 10 minutes prior to the event.
Capture — Start Capture (using the profile's default values).

At least 1 minute prior to the event, perform ~10 GPS flashes

Light Curve - first run (for GPS timing)

GPS Time Correction (spreadsheet)

Light Curve — second run (time-corrected, without GPS flashes
This is the light curve you'll feed into AOTA.

Extract D/R Times with AOTA and Build Submission Pack
Prepare the Asteroid Occultation Report Form (xIs)

Build the submission pack (files to include)

Email submission

m
Profile: Cudlee Creek Observatory i

Cases

Open Case Folder

Delete Case

Under development by Jarrod Rueff

Manage Profiles... OWC URL

Auto-detect Files.. | Open NINA |  Open Report Workbook | Open GPS Workbook Export Pack  Open Zip
Case Summary

Target: (296484) 2009 HW103 / UCAC4 487-015234
Times: UTC 2026-03-07T13:32:08.690000+00:00 | Local 2026-03-08T00:02:08.690000+ 10:30
Workspace: H:/My Drive/Astronomy/Occultation/Observations\20260307_296484_2009_HW103_Rueff

Workflow: Missing artifacts: 8 | Missing review fields: 8

Uncorrected Tangra [Pending]

First Tangra run with the GPS pulses is captured and attached

Tangra uncorrected CSV Missing

Tangra uncorrected screenshot Missing Open

GPS delay [Pending]
GPS delay workbook has been updated and confirmed by the user.
GPS delay workbook Ready 20260307_296484_2009_HW103_UCACA_487 015234+ Rueff_GPS Flash Timing Delay Calculator.xlsx
GPS workbook has been reviewed and saved
Corrected Tangra [Pending]

Second Tangra run around the évent is attached.

Tangra time-comected CSV Missing
Time-comected Jc Missing
Tangra corrected screenshot Missing Open

AOTA [Pending]

AOTA report and screenshots are attached and parsed

AOTA report Missing
AOTA Tab 5 screenshot Missing Open
AQTA Tab 6 screenshot Missing Open

Create Case

Open

Browse..

Open

Open

Open

Browse...

Open

Browsae.,

Browse...

Load Guidance

Browse...

Paste

Browse..

Browse...

Browse.

Paste

Browse...

Paste

Paste




Occultation

% Global Triggers
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ﬁ @ Wait for Time Source |Time ~ | Time 20 : 0: 0 | Day Rollover Time 07:23:57
® Unpark Scope @
v £F % ucaca 487-015234
v Target
Name  UCAC4 487-015234 () ol
5
RA 5h 54m 580s =
48°
Dec 7d 2m 267s Transit north
— — TR

Rotation 240 ° 12 15 18

- » 5 Exposure Info L - 10:14:13 | LPF - 0:01:00 | L-eXt - 10:20:00

l} Triggers
Loop Conditions

Instructions
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The eVscope and Citizen Science

Unistellar

Citizen Science

e eVscopes

e Control with phone app

e Autonomous field detection
e Real time stacking

e Aperture: 114 mm

e Network > 10,000 eVscopes

e Science Campaigns:

e Transients
o Exoplanets
e Occultations

e Comets

e Planetary Defense

Evscope 1/ eQuinox
37 x 28 FOV
1.72 “/pix
Sony IMX224

Evscope 2/ eQuinox 2
47 x 34’ FOV
1.33 “/pix
Sony IMX347




Unistellar eVscope workflow

* Finding a candidate asteroid occultation

« SETI team publishes lists covering broad areas
« Each entry has a map
« Red line predicts best points to observe occultation

« Scope controlled via a deeplink such as
» unistellar://science/occultationera=88.74177015&dec=7.3
740266&e1t=2008&9g=30&d=240&1=1772890320&scitag=0260
3072009Hw 1034
« Send a deeplink and press record just before the event!

« | often generate deeplinks from OWC listings
« Our eVscopes can then participate in all appropriate
group events




Occultation by (324) Bamberga

Results from SETI processing

® INSTITUTE

s
%71 UNISTELLAR o 9

Asteroid Occultation ~ l"J

ASTEROID (324) BAMBERGA
On the night of May 13th to 14th, 2025

Prediction Citizen Scientist
Timing (UTC) Name

12:43:55.67 Andrew Wendelborn
Maximum Duration Location

16.0s Australia

Object type

Main-Belt

)

Observations

Disappearance (UTC) Duration
12:44:03.84 10.51s
L4 - .
= Reappearance (UTC) Magnitude Drop
eVent: Bamberga, date: May. 13, 2025, sn: uvu, result: Positive
time in [12:44:00.6, 12:44:06.9] 12:44:14.35 0.84 mag
oo @ 0|0 (0|0 o 0|0 | )
! Light Curve
. | .




ASSA group: some results

(2390) Nezarka 23km diameter

« Six ASSA observers; six lightcurves; six chords

Existing shape model: our obs will give a better fit

(23943) Nezarka, 2025 Mar 21, J Grida

Step interval : 0.300s (2390)_20250321_102550-34.dat

(2390) Nezarka, 2025 Mar 21, C Hurst

e

Step interval : 0.080s (2390)_20250321_102557-18.dat

(2390) Nezarka, 2025 Mar 21, P Martinaitis

(2390) Nezarka, 2025 Mar 21, P Montague

(2390)_20250321_102557-37.dat

Step interval : 0.040s (2390)_20250321_102557-86.dat

) & o 7 & s F
Step interval : 0.030s (2390)_20250321_102558-09.dat

(2390) Nezarka, 2025 Mar 21, A Wendelborn
 Hf . "
Al e ¥ e

AT T P Wy

Step interval : 0.300s (2390)_20250321_102358-91.dat

Plot event observations : Occult v.4.20254.7

withPlot.. Plotoptions.. & Help Keepformontop  Exit Sat Miss Temes

(2390) Nezarka 2025 Mar21 32.2+0.6x18.2+1.6 km. PA 100.8" +2.8"
Geocentric X -2510.4+0.2 Y -4532.4 +0.4 km N

{Observer 4time}

~ Findbestfi
= Center X .1 00  Massx 00

Center Y 2.1 Moo Mass ¥ 0.0
Major axis fkm) 322 - 00
Minor axis fkm) |18.2 B4 00  am: 1.77. aMag: 062
Orentation [100.8 00 pomnd7Bkan

O oreder [ 22 2559m4 £ inciue Miss events

diameter
I

Quality of the fit [Reliable size. Can ft to shape models

O Aisg for future review

Scale v

Size [ @ nomal Ox2 Ox5  Form opacity
]

Scroll range x1.25 []

RMS fit 0.0 0.7 km

2 Martinaitis, near Sal
2 Hurst, near Salisbury
3 Montague, near Golden
4 Grida, near Walker F1
s Lade, near Blair Atho
6 Wendelborn, near Unde
7(P) Predicted

ight curves | ISAM 2l{x]
SufNol[~ Frquaty  PhCom Minmumda  Maxmum da
4898 [1.053 |[Poorfn ~Jlo (25 Jsa] 242 |sa
Vabanmm Poorfit 0 2 2
Vemioninfa [2015.10-23, Q=1
Image scale




Sometimes the unexpected happens...

230km diameter: a big one directly over Adelaide!
Some travelled to improve spread across path: Orroroo; Stockport; Dutton; Walker Flat

The lightcurves look strange: why do they have stepse We didn't expect that!

Not one but two light sources, so two superimposed shadows

A double starl!
8 Light curves from Occult light curves file
: i (324) Bamberga 2025 May 13 235:3:3.9x 217 9 =2 3kin. PAZ.0°263"
[l iamarsres Geocentric X 77.1+12 Y -977.7273 km N
Double : Sep 00020 +0 0007". PA 12 8" +268" : :
#15410| [(324) Bamberga, 2025 May 13, J Rueff #iBall i Spitiet :

(522) Bamberga, 2025 May 13, P Martinaitis
o
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Another occultation ... Duplicity doubled

Asteroid 2.5 km diameter directly over Adelaide
Two observers: one just outside predicted path

The lightcurves are shallower than expected

(110008) 2001 SY65 2025 Jan 16 390 km
Geocentric X -2048.04 +75.63 Y -4777.24 km N
Double - Sep 0.0164". PA 296 07

« But combined they give 100% drop
« Two light sources, two separate shadows

Once again, a double star!

(110008) 2001 5¥YG5, 2025 Jan 16, P. Marlmalll!

| f we e 1 114 Lik g
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Group organisation and communication

« Definitely nonhierarchicall

« Discord for suggesting events; discussing results; guidance...

« Structured using channels

« Shared repository for reports; helpful documents; workflow

documentation...




Discord usage example

@ AcCESS # Diss X (@ image. B Astrome & Sectic (v} @ KagiA - Measur B Bullet ® Kag 2 ocaulta
< Q [l % discord.com/channels/1373429578466500822/1373429578940420098 @ 2| % A B OB & @ =
88 For quick access, place your here on the bar. Import now [ Al Bockmarks fa
— = = 1
3 A GOl o i o e Welcome to #20260320-2003-uq127!
This is the start of the #20260320-2003-uq127 channel
m ASSA COMA - Occultations v & i+ general S U
# Edit Channel
T PaulMo
. 4 Morning all. Andrew and | have been chatting about one of the new features in the
A latest Occult Watcher desktop app. You can give it the coordinates of collaborators, A NGC6231 (Andrew W)
» J and then they will appear on your desktop app's rendering of the shadow path (if they - e - t ernet/event/1904-267832- -648927-U022

are in the range displayed). If people are happy to share, the data needed is as per this " s This Friday 20th at 959pm 30 alt at 318 NW mag 110.4s max duration

PMTS a <Observer Initials="PSM-B" Id="montagoo@gmail.com’ Lat="-32.354" Lng="138.793"
ATAGDE [ which 1= an.entiy | chelifoc foveciF Tor Hendbby (the ce tejure tha : Another low rank event where any detection will improve astrometry.

" e 3 " Dave Gault has registered in the Blue Mountains at 20km south of centre line
supports adding collaborators allows for specification of multiple sites for yourself : : .
1 o 2 3 e Here, all our locations have potential and are north of centre so would make a nice symmetry.
# genera & too). The Id should be your userid as per Occult Watcher. Altitude is in metres. For M
e : i ount Barker is close to path centre.

those that share, | can collate and distribute a Collaborators.xmil file for folk to include Ill attempt it from the public night at Hawthorndene which is T km from the path centre.
in their Occult Watcher desktop app. # 20200320-2003-uql2? A% | have registered a station on OWC.
Paul Martinaitis
Hi Paul, this is a great idea! Heres mine: NGC6231 (Andrew W)
<Observer Initials="PNM-Home" Id="kosh@vorlon.au" Lat="-34.762" | ng="138.636" - Blarr, | see you have a station near the centre ling, very good! I've had to revert to cbserving from home with
Alt="10" /> E the public night at Hdene cancelled. | have a good view which will be fine assuming they turn off the

floodlights on the neighbouring sports field in time!
&z

Thought it might be a good idea to add Stockport too ...

<Observer Initials="Stockport” Id="kosh@vorlon.au" Lat="-34.332" Lng="138.729"

Alt="10"/>

LR

NGC6231 (Andrew W) ;
No dip here. There were four observers registered, two here and two in NSW.

|
»

Blair
No dip where | was either.. nice-ish sky, a bit of low fog towards the south over Mt Barker

; NGC6231 (Andrew W)
™ @Paul Mo Morning all. Andrew and | have been chatting about one of the new features in the la._ - | have created a shared folder for this event and put our reports in it
Jarrod Rueff
Is this Occult Watcher 5.5?

B PaulMo

Yes

NGC6231 (Andrew W)

- Ranhiing here tn thic maceage franm @RIzir in the suente rhannel haraiea it'e hattar

@625231(Andre... Q- o S o2 0 3




Group repository example

@@ oOccultation_Reports X +

« >

® New v
72
i
1
i
i
[
i
]
1
1]
I
1
i
i
1l

4 G

<> OneDrive

X © @D

B Name

¥ RASNZ_AstReporttForm_V4.1.2.Fxls
Bl 20260307 (296484) 2009 HW103
Il 20260306 2696 Magion

Il 20260201 142784 2002 UZ13
I 20260216 (236006) 2005 GQ31
Il 20260125 29107 1981 EO25

Il 20260216 Nephele

Il 20260104 203334 2001 TC226
I 20260107 10080 Macevans

I 20251208 10907 Savalle

I 20251127 2887 Krinov

I 20250513 324 Bamberga

B 20240701 31 Euphrosyne

I 20250718 163 Erigone

Il 20250731 419 Aurelia

>

15items | 1item selected | Available when online |

¢ Q

(D) Preview

Date modified

_.
&
w
[rs)
-
'
=

BB 20251127 2887 Krinov X 4
(5 =2 A ] <5 OneDrive > 20251127 2887 Krinov > Search 20251 Q
(:) New ~ X 8 ED L, @ T, Sort ~ ase (D Preview
] © ~ MW Andrew Wendelborn
] | ~ & - [ Jarrod Rueff
i & - [ Paul Martinaitis
i & 7 I GPS Flash Timing Delay Calculator Feb 2025 - For Tangra.xlsx
i v GPS Flash Timing.pdf
i
5items | 1item selected | Available when online | E E]
8 Jarrod Rueff x +
< 1 6] <> OneDrive > Jarrod Rueff Search i Q
@ New ae (D Preview
2 B Name
i 3 20251127_2887_Krinov_UCAC4_479_002869+ Rueff.xlsx
i B 20251127_2887 Krinov_UCAC4_479_002869+Rueff AOTA_Report.txt
i B 20251127 2887 Krinov_UCACA_479 002869+ Rueff AOTA_Tab5_Screenshot.png
] B 202511 27_2887 Krinov_UCAC4_479_002869+Rueff_AOTA_Tab6_Screenshot.png
I . 20251127 _2887 Krinov_UCAC4_479_002869+Rueff_CameraSettings.bxt
i M 20251127_2887 Krinov_UCACA4_479_002869+Rueff_GPS Flash Timing Delay Calculator.xlsx
n 20251127 _2887 Krinov_UCAC4_479_002869+Rueff_Tangra_LC_Screenshot.png
| D 20251127 _2887 Krinov_UCAC4_479 002869+ Rueff_Tangra_Time_Corrected_LC_Screenshot.png
i n 20251127 _2887 Krinov_UCAC4_479_002869+Rueff_TimeCorrected_LightCurve.lc
' M 20251127_2887 Krinov_UCAC4_479_002869+Rueff Tim eCorrected LightCurveCSV.csv
i
10 items | E (]




Issues and Challenges

« Searching for, and choosing, events
« Classifying events as "interesting'e
« Testing and validation

* Improving and automating workflows
« using Michael's scripts (and other methods)

* Many learning curvesl!!

« Setting up larger scopes

« 20"at Stockport Observatory
« 30" at Swan Reach Observatory




Conclusion

« Ocecultations are accessible to a wide range of potential observers
« Scientifically valuable to observe
* Rewarding group effort

« Always another interesting aspect to pursue

« THANKS
Michael Camilleri; Steve Kerr; Dave Gault; Dave Herald

The creators of excellent occultation software
Our helpful group members
And the community in general




Leucus Occultation 2027-05-12(G* =9.7)

The interactive map below shows our current prediction for the occultation by (11351) Leucus on 2027 May 12 UT. The prediction is based on a Gaia eDR3 position for the star,
corrected for parallax and proper motion, and the v20230508164723 orbit estimate for Leucus, which is derived from leucus_20220214a.bsp. This ephemeris has a 1-sigma crosstrack
uncertainty of 10.0 km and a 1-sigma downtrack uncertainty of 0.1 sec for this event (these are placeholder values).

The geocentric mid-time of the event is 10:16:19.1 UT. The J2000 star position is RA 14:20:53.7 (14.3482407), Dec -21:19:31 (-21.325389), and its magnitude is 9.87. Leucus is moving at
17.3 km/s with respect to the star and its diameter is estimated to be 41.0 km, so central chords are expected to last 2.4 seconds.

Of-date coordinates for the target star on event night are RA 14:22:26.1 (14.3739167), Dec -21:26:58 (-21.449444).

g7 lLeucus 2027-05-12
@ This map was made with Google My Maps. Create yo

Bollards

Lage Cameron

Fsesina} Hungerford

Hungesford

Muloorina

Mo

QUTH
AUSTRALIA

CcAdelaide

fdount Barker

NASA's Lucy spacecraft visiting Trojans

Call for occultations to back it up
Flinders Ranges May 2027
Who will be there?

https://lucy.swri.edu/occ/predictions/20270512Leucus/







Camera:

° Most modern cmos cameras will do a reasonable job. (Start by just using what you have already got). | started with a ASI224mc (popular for colour planetary imaging).
Now use a monochrome asi462MM which is much more sensitive.
. Aim for a fov of at least 0.5 degrees — helps platesolving to work. With a fov of (32" x 18’), the finders are rarely used. Mount is switched on in home position and then

Sharpcap’s platesolver used to slew to target coordinates and then correct position.

Software:
. Sharpcap
. Egmod ( )

o Replaces handcontrotter and attows mount to be directty controtted by faptop:

o  Alternative is to use hand controller and serial cable — will still work with SharpCap as long as the scope has an ASCOM driver.
. Meinberg NTP
o Tangra
. Occult




eVscope detection: overall results

~ e 1 55 ksac  x [l Goog & = T toving Tor. B e T
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Location and light curve

T T AE— Y - , Another video
< Hoaoom ] " oo ' - Reference star cf observed star

; ~ Clearly shows extinction of observed star
' e « My annotfationsinred

O <x  1:40/3:14 @ o - Woot!




