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About this document

Ths document describes how to report observations to SODIS. It also shows how SODIS works and
givessomeadvice on data reductiarFor observers in a hurry, it is sufficient to studyapterl, but

all otherchapters are recommnded to be read as well.

The document is intended for the internal use of the SODIS community, it is not released for general
publication.

As SODIS is relatively new and rapidly evolimg document is still a work in progress and will be
adapted ameeded.For the same reason, not all imagasd informationare always up to date with
the latest software versions.

The place to discuss this document angsers experiences with SIS is the SODIBorum
https://forum.iota-es.de/index.php

URLsare only mentioned in exceptional cases in the text, most of them can be fouG@dapter4.
Observemames andpositionaldata have been tgely anonymisedbut in some cases this was not
possible for content reasonghen the data come from SODIS and Occulidll data and examples
used inChapter3 are fromthe author.
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1 How to report to SODIS

1.1 ODIS werview

SODIgSellar OccultationData Input System)is the IOTA/ES data collection system for observations
of occultatons by minor planets and other solar system bodiEse need for the development was
dueto the discontinuation of the Haster service by E. Frg@ on 3112-2022.SODIS was created by
a team of IOTA/ES, the software developer is E. Tur0mIS relies oa database marged by
IOTA/ESFigure 1.). Figurel.zshows the dataflow of the SODIS system.

SODIS Web-Portal

REPORT REVIEW

SODIS Database

ADMIN EXPORT (xml) BACKUP

SODIS Administration

Figure 11. SODI%rchitecture

OBSERVER SODIS EXTERNAL
E-Mail to
Observer
Observation
Request
NASA
Occultd PDS
Data REPORT REVIEW ExpORT | | Database
Reduction (XML)
MPC
Occultation
Lightcurves T
(Occult4 > Vizier) HOME C@M
and

Reviewers

E-Mail to mem

Figure 1.2S0ODIS datafloyschematic)

After data reduction by thebserver the observations are entered into th®ODISystem via the
REPORT pagehe reports are then displayed on the HOME page and are marked with a yellow sign
(for "not yet reviewed’). The HOMEpage (Figure1.4) is publicly acessible without logir(but for

using the VIEW button login is required).


https://sodis.iota-es.de/
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An account is required for all other activities at SODIS (and also for the SODIS Fomth&more,
SODIS users must have verified their email accounts in order to receive eomaithé SODIS system
(e.g. in the case of a reviewer request to an obsenssgFigure 1.3

& Change Password

(KR MNew Password
Usemname E-Mail i I A
Retype
Firstname Surname
( GHANGE PASSWORD )
Street + No Postal Code Avatar chooseltiell N
GHANGE DELETE
Country AVETAR AVETAR

CHANGE

DEACTMATE
ACCOUNT

Q
=4

Figure 1.3The SODIS user account settings are available via the avatar at the top right of the SODIS
website. The email verificativis done with the RESEND VERIFY EMAIL button.

When a new observation is entered, thieviewersreceive an email with a corresponding note
(including the country codec@. The REVIEW pad€igure 15) allows reviewers to check ¢h
observation and contact the observ@eviewer request)f there are any unanswered questions, as
well as delete an observation if necessadfter a successful check by the reviewers, the
observations are marked green on thdOMEpage and the review pess is completedn the
Fdzi dzNB X a @ YOslRlbfat®es Qcéultation Resourées and Archwill parse the SODIS
database and display the results.

S@DIS # HOME # HELP i REPORT @ REVIEW @ I+ LOGOUT

¢¥ All Occultations

Filters Active - 0 COLLAPSEALL  SHOWALL  CLEARALL
Date Q my#| - o Q R AsiName a S A a |+ |[Mm[#| .
2022-11-14 o 0 o 1993 FQ10 o o+ o
2022-11-27 o 1000 o 1993 MAT o o- o
2022-11-28 2] 103416 o 1994 GX10 o
2022-11-29 o 10506 o 1994 5C5 o
2022-11-30 - ] 106634 o 1994 LK1 o
2022-12-03 ) 1087 o 1596 B8 o
2022-12-04 o 1075 o 1997 U2 Y
oo a hap || » Obsarver a |« |m3e] - ObeMath a hey| H | a Review Status a |« |l @t
BE (=] Analogue & digital video ['i5: + Finished Q
cH o Digital SLR-camera videa o Wating for review O
oz [ ] Sequential images [ )
DE (7] unspecified o
Es [ =]
FR (=
w

Search:

D, Date Predicttime AstNO AstName oce Duration cc observer Obsmetn Review Status.
283 2023-01-05  2023-01-05, 01:39:49 o3 Josephina O+ 7.00 ES Analogue & digital video ~ Finished
282 20230105  202301-05,03:37:58 468 Lina o+ 463 ES Analogue & digital video  + Finished
281 20230104 2023.01-04,03:05:44 228006 2007 AL o- 0 sk Analogue & digital video Waiting far review

Figure 1.4. SODIS HOME pagtowing several filters andreviewed (green hodkand not yet
reviewed (ellow sandglagsobservations For logged in users, there is also a VIEW button (not
shown) on reviewed reports that can be used to view the entire record.
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v Date

2022-11-30

2022-11-27

2022-11-27

2022-11-27

Predicttime

2022-11-30, 20:46:55

2022-11-27, 23:59:52

2022-11-27, 20:49:50

2022-11-27, 191301

Showing 1 to 4 of 4 entries

AstNo

171688

5813

510097

106634

AstName

2000 SP18

Eizaburo

2010 OF126

2000 W13

occ Duration

0-

cc

GZ

# HOME

Observer

i REPORT @ REVIEW

ObsMeth

Analogue & digital video

Analogue & digital video

Analogues & digital video

Analogues & digital video

a (+ LOGOUT

Figure 15. SODIREVIEW pagshowing observations to review

For SODIS useri is very important to realise that there is a fundamental difference between the
previous (partly relatively open) reporting form onPanoccult (and 9 @
management)and the requiements of SODISBecause the observations aegportedlater by the
SODIS administratiotm D. Herald to be entered into the Occult4 database (the official worldwide
IOTA repository)the SODISnput mask is strictly orientedto the requirements of Occult4Data
entries that the SODIS REPORT page does not contain ortraggest possible

CNJ LILJ Qa

9 dzN
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1.2 Occult4/SODI$lassification ofobservations
The following sectiodescribeghe classification of occultation events.

91 Detection of an event (positive observation)
Required is a typical occultation tbern (usually abrupt transitions and a flat bottom, apart
from special effects such as diffraction or the presence of an atmosphere) that is not found
repeatedly in the light curve or in the light curves of comparison stars. Additional
requirements are alrop that more or less matches the prediction (unless it is the detection
of a component of a multiple star) and an event time that is within tieégBna uncertainty of
the prediction (unless there is clear evidence of an issue with the prediction, esgtodal
multiple star or a previously unknown satellite). As a rule of thumb, an occultation event
should have at least 3 data points, but there may be excepteesChapter3.3.3

Depending on the event type observed, tBecult4 event codes can lie5 ¢ = dME,RDE >

a 3 € I fordibappearance and w¢ > dMé, NE £ X o foreréappéataidce (se€igure

1.6). The observer does not have to deal with the letter codes, SODIS does that
automatically.

Note: Occult4 knows some additional special codes, which intentionally do not appear in the
SODIREPORT mask because of their relative complexity: "m", "n", "e"sé&8Qhapter5.1
for an explanation of these codes).

D | Manstar ¢|  DTme |
......................................
Duration Second Stgr d r
| Non Detection M M
Satellite Main Star G B
) Satellite Second Star g9 b
R ‘ Main Star Ring NN

Figure 16. D and R SODIS (and Occult4) event classification on the SODIS REPORT screen.
Added: Evencodes in red for disappearance and in green for reappearance

It is clear that with a single observation one cannot decide which component of a multiple
star has been occulted, whether it is a satellite or even a ring. When determining orbits from
singke chords, the MPC requires that the chords be aligned with the centre of the asteroid,
even for short chords relative to the asteroid diameter.

For multiple events (double stars, secondaries), several reports must be submitted.

1 Non detection (negative obervation)
b2 S@Syid FOO0O2NRAYy3I (2 GKS 1020S ONARGSNALF 4l &
event coded a €-igure 16). No information needs to be provided in the SODIS REPORT fields
G5 ¢AYSéZT a! O0¢3 &5¢ab ¢zRhedmBjrFeédpdtation is that the
object has not passed in front of the star (relative to the observer's current position).
Provided the (correct) star has been recorded with sufficient SNR and time resolution, a hon
detectioncana@ 2 06S @GSNE AYLRNIFIyGsE Seaod (G2 fAYAG GK

However, there can be situations where an occultation occurred but was not detected e.g.
due to a bad SNR, insufficient time resolution compared to the predicted drop duration or an
insufficient limiting magnitude of the telescope/camera recording chain. In other words,
even in the case of nedetection, the technical means must have been sufficient (if these
conditions had not been met, the recording would have baareliable notnegative.
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Note: Single/multi chord non detection observations are stored in SODIS, but not exported to
the Occult4 database (unless at least one positive observation is registered).

G! yOSNI I Ay €

The Occult4 database and consequently SODIS do not knaertam" observations (apart

from possible comments in the observer XML field "Conditions"), but there may be cases
where an observer has problems deciding whether his observation is a real event. In such
situations, the observer should send a report wéthrelated comment. The reviewer checks

the data and may contact the observer to clarify the situation. If the observation is classified
as a real event, the reviewer will probably use the available weighting and plot options
(Chapter 2.3), otherwise the observation may be a non detection or is deleted if the data is
unreliable.

207 015 _1.3.1c - RAperture Photometry, Average Background

20:47:40 20:47:50 20:48:00 20:48:10

27 Mar 2020, Bins of 4, EVI

Figure 17. Example of an uncertain observation: The red arrow marks the predicted time of
a 3.1 mag drop of 0.6 s duration. See text for an explanati

Figure 17 shows an example of a recording that was classified as uncertain on Euraster (not
publishedthere because it was a single observation). There are several reasons for this
classification. Thédropé found (atabout2 Yny YMH | ¢0 Aa y2d4 ¢Sttt T2
predided 3.1 mag and is outside ofsigma in time. In addition, there are similar patterns in

the yellow reference lightcurvdn SODIS this would be a ndatection (probably with the

comment "suspiciouslrop at ..."). As it is a single observation, the observation would be

saved in SODIS but not exported to Occult4.

Events withonly one or two data pointsare a special case. Depending on the actual
situation, there may be reasons not to exclude them iedfiately (at least if there are other
detections) butprobably no astrometry will belerived. For a single point example data
reduction seeChapter3.3.3

hyS OFly FAYR | &Ay3fS LRAY(H S husoedits UONS | NRA y
405072730 on 202Wunmc | G  H @he retated XME Occuld database section for the
single point observation looks as follows:

<Conditions>||0.80||Uncertain. Single frame evestConditions>

<D>23 6 15.74|D|0.64|p| </D>
<R>23 67102|R[0.32|| 0] </R>
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i 5 YR w GAYSa |INB dané 61 SNE
FNRY GKS TAGNRBYSOUNRO a2ftdziAz2y> YR dzy RSNJ a4/ 2

Becausean the examplethere is no plotcode set (empty field after the weighting field) the
observation wilbe plotted in the Occultésteroid observations editofHigure 18).

(5511) Cloanthus 2021 .Jun 16 39.8 km
Geocentric X 193.0 Y 55812 km

Figure 18. Occult4 plot of the example above: Green: single point observation (Weber, C.),
red is another zeraveighted chord (Edens, E.), thrurple chord 5 from Marciniak, A.
Numbers of zeraveighted chords are underlined.

In general, observations that can be classified as uncertain should be treated with extreme
caution. They require very -@epth analysis and possibly discussion in the reviewer
collectiwes. In addition, chords from other observers are required for assessment. Especially
this is true for single point events. In case of doubt it is always better not to add a problematic
observation to the Occult4 database but to delete it as unreliable.

Unreliable

Unreliable (inconclusive), also unknown to SODIS, are all observations which, for various
reasons, do not allow a clear decision to be made as to whether or not has been an
occultation event recorded (and are also not classifeetie uncertainby the reviewers).

An example would be a predicted drop that is smaller than the noise of the recordimg, fo
demonstration seé-igure 1.9
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DT b 005 avi 1.0.1c - Aperture Photometry, Average Background

2500

T

N —

- 00:12:20 00:12:30 00:12:40

19 Jan 2023, Bina of 4, AVI

Figure 19. Unreliable recording example: Due to noise a drop to the predigtegble line
cannot be concluded (but also not excluded).

In such situations the observer should reptito Observation"to OccultWatcher andhot
send a report to SODIS or delete/request deletion of a possibly already existing SODIS report.

In all doubtful casethe open questions should be discussed in the local reviewer team and/or in the
SODISbserversubforum. It often helps to repeat the data reduction with different programs and
parameters to clarify the situation. If all else fails, there are also prinfieakastronomers in the

occultation community.

10
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1.3 Descriptionof data required by SODIS

The SODIS input magkigurel.10) isaccessibleinder REPORTMttps://sodis.iotaes.de/observe) on
the SODIS website.

All times are entered in UTC.
Read Form ’m‘ Mo file chosen
Occultation Positive % | Date dd/mmiyyyy [m] | Predictdate ddimmiyyyy [m] Predicttime ——i— [¢]
Observer 2 More Obs
Star | | Asteroid ------------------ Mo | |
Located near | | Country Code | Al * |
Latitude | DEG M | 88 | s | Longitude | DEG M | ss s |
Altitude | | m Datum Type | WG5584 ] |
Telescope | Unstated s | Aperture | | cm Focal Length cm
Obs Method | unspecified % | Exp Time 8.88
Start Obs | HH it | S5 | ms | End Obs HH MM o] ms
o [ ) eme [m m s Qe [ oms [ e
Duration s
R s B [m s [m R
Time Source | unspecified & | Camera SignalMoise
Wind Bft Temp G Transparency Clear s | Seeing unstated s |
Drag & Drop your files or Browse
Comment
2
NEWENTRY \::. ‘ DISMISS

Figure 110. SODIS input mask

In the following, the data fields are explained and input examples are given for logvent
detection ¢@ositive, Figure 111, and a non detection (egativg, Figure 120, observation.
Explanationsare shownin purple or black, input examples in bluEhe examplesn blue show the

exact spellings note e.g. blanks. For example, for UCAC4 stars, amyspace isallowed after
UCAC4The dot is always used as the decimal separaatirtimes must be entered in UT@o not
append units of measurement to valudsxact entries in the SODIS mask are essential, as the mask is
read automaticallyparsed)by the SODIS ggsn. Input errors lead to @DIShot being able to read

the data resulting in export failures.

Additionalrequired fileswill be also indicatedand it is shown how to obtain them.

Event detection (jpsitive observatior)

Choose a locally saved file Reading in the file

Read Form Choose File |No file chosen

20230228 115128 UCAC4_423 058172.txt

11
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Choose neg/pos

Cccultation

UTC date of olesvation

Positive

“»

Date

dd/mmiyyyy [w]

04/02/2023

UTQpredicteddate and time of the eventr{ot the

Predicidate

time when the prediction wamade)

ddimmiyyyy [w] Predicttime -

o}

04/02/2023 01:33:47

Observer 2

First mmeand surnaméno affiiation or similaj) of asecond
observer(the first observer musnot be entered it isauto-

matically written)

Paul Miller

Tick if three or more observers

] More Obs

"H

Star

Name of the star (as in prediction)

Name of thebody

Number

‘ l Asteroid

UCAC#454-041770 Catriona
TYC 139809141 1999 TM256
(060056.0+33372(Gaia) P/2022 L3
HIP70501 Titania

No | |

1116

86267

0 (O or - if comet)
P7M03(moon)

Located near

The next villagenpt a city 100 km awgy
| }

Gnosca

Counfry Code

Choose country code abservation

|CH ,I

Latitude +/-DD MM SS.s

Longitude +/-DDD MM SS.s

Latitude | DEG | [ ‘ 33 | 5 l Longitude | DEG M | 55 | ] I
50 40 31 3 -103 40 5 1
+50 44 1 3 +103 40 05 9
-55 40 31 0 -3 40 55 1
00 40 31 3 003 40 5 0
Altitude, referenced to mean sea level [m] Choose type of datum
Altitude | ‘ m Datum Type | WGSa4 5] ]
563
Choose telesape Aperture [cm] EffectiveFL [cm]
Telescope | Unstated =] | Aperture ‘ | cm Focal Length cm
20 89
Choose obs. method Exposure time [s]
QObs Method | Analogue & digital video = l Exp Time .55
(6Sequential imagesf FITS) 0.20
Recording start (UTC) Recordng end (UTC)
Start Cbs | HH | T ‘ 88 | ms l End Obs ‘ HH | M | 55 ‘ ms l
22 05 20 5 22 10 30 2

12
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Disappearance: choose type D Time (UTC) Accuracy D time [s]
o [wansw o) [ owme [w [ww Jss [m ([ aeo [ =
22 07 30 12 0.08
Ocecultation duration [s]
20.26
Reappearance: choose type RTime (UTC) AccuracyRtime [s]
R [vansw o R v (wu [ e |[TRER
22 07 50 38
Time sourcechoose type Type of camera Signal to noise ratio
Time Source | GPS = | Camera SignalNoise
QHY174GPS 4.8
Wind [Bft] Temperature {C] Choose atm. transparency Choose seeing
Wind Bft Temp °C Transparency Clear =3 ‘ Sesing Slight flickering =3 ‘

0 (Notdnogin case of no wind) -5

Select necessary additional filesee ext)

Drag & Drop your files or Browse

Observer's commennly the most necessary)

Comment

6QHY174GPi8st of GP3ock just prior, but continued under partial data

dUncertain. Single frame eveat

Transmitthe report

Discard the report (restagntries)

( NEW ENTRY

)(

DISMISS

Figure 111. SODISput mask for a event detection (positivedbservation Explanations in purple or

black, input examples in blue.

Grey bordered input fields in the report mask are optiomddwever, it isstronglyrecommended to

fill in optional fields as well, as the ditional data will facilitate the work of theeviewers

To supportthe reviewers during data entryobservers are asked to submit atidhal datao & 5 NJ- 3

5 NB LJ

& 2 dzNJ ¥F)&d sBawn igENdrel. N PInstlie $dse of anvent detection(positive) the
respective complete data set must be submittédgure1.12 also shows how to get the different

files. The embedded pictures fiigurel.12 give examples of what the inpustiould look like.

13
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Pipeline Overview Reduction
Tangra, = ==
AOTA — S
PNG-Image from PNG-Image from PNG-Imagefrom AOTA:  Textfile (,,... AOTA_
Occult-Watcher:,,Open  Tangra: ,Exportlc / ,tab 5 Report.txt“) from AOTA
Event in Occult” Save as Image File“ »tab 6“: ,Save Report”
Py- Image from PyOTE:
i e - PYOTE.png“
Movie, ( Prg’) -
PNG-Image from PNG-Image from Textf. (,,... PYOTE.log")
PYOTE Occult-Watcher: ,,Open  PyMovie: A ! I from PyOTE
Event in Occult” ~Plot” (,,Composite Image from PyOTE:
Lightcurve Plot“) (,-.. false-positive.PY-
OTE.png“)
Other
(SORA, Li- Please provide similar information as described above.
movie, ...)

Figurel.12. Data reduction peline depending bserver required addibnal submissions (case of
event detection- positive observatioh

T a9@Syié¢ AYI 3S
This image informs the reviewer of all the data of the occultation event and freedrom
searching for these essential thingshe image is generated by Occult4, but calfexin
OccultWatcher with a right click on the evelime (Figure 113).

K B Cccult Watcher, ver. 5.1.0.2

@Synchronise now é} Cenfiguration 0% Add-ins ~ [z Help -

Ewent Date, loc_time Event Time (UT) Rateroid Name Feed Last Updated Star

M Sun 12 Mar, 04:12 1% Mar, 03:12:52 {12583) Buckjean CentralEurope 10 Feb, 11:05 * 14°
M Sun 12 Mar, ZZ:-33 12 Mar, 21:-33:-30 {28973) Z000 UBZ CentralEurcpe 10 Feb, 13:51 59
M Sun 12 Mar, ZZ: Z2 Mar, 21:39:05 {823) Bernardina CentralEurcope 03 Feb, 11:03 * 493

3 z 3 Hektor ** I

\_:’/‘ Copy Info to Clipboard

Rakos

Minecsaito ﬂ' Create C2A Occultation Map

- Ferward event to DwvtiCamCentrol 1
@ Compare Star Catalogue Positions (Occult)
L [Plenned Observations] ] ] - E Open Event in Occult |
# vou | center I shadow [0 1-sigma | 2 & 3-sigma limits - 1
(624) Hekior occults UCACA 653028642 Evert time: g2 ghowisuentiiniskylCharti|CartestdulCrel) 3
Error in time: .
Position: In the shadow, 1489 km from the central line rin tme Report Observation E
Max duration: 13

€ Additional Event Details
ﬁ;‘ Export All Events to Excel
[ show online ma (& View details on the web = @ View Target Star in 'Google Sky'
’E - Announce Station 3
[ P Remove Follow-Up Flag

Figure 113. Getting the Occult image with Occult Watcher

To obtain the image, thOW addind h OOdzt G ¢22f & FRduled GOt (2 | (§ OK
DLL http://www.hristopavlov.net/OccultWatcher/OccultWatcher.OccultTools,zjppy it to

14
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the OW folder- start OW, update OW as requested)so, the addn must know the path to
Occult4: Configure addns, choosed h OOdzt & ¢ 22f & ,TetNp theQpathlzo G 2 | § OK
Occult4(Figure 1.4).

55 Occult Tools for OccultWatcher [i_:hj

Occuttd Path:
C\Program Files &BEPOccult 4 —

IMPORTAMNT: While the Occult Tools far
Ceocutt\Watcher addin is loaded you will not be able to
update Occutt. You will need to stop Occult\Watcher
before updating Ocoutt.

w | ok || l:amia | ||I

Figue 1.14. ¢h OOdz i ¢ 22f a T addih: Be@idydmp e lpatrOtd Diickiltd
(example)

If Occuld is not installed,the observercan get the image alswia Occult WatcherQoud
(OWC) (https://cloud.occultwatchemet/): On the first page of the event, clickShow
OccultMap"at the very bottom.

The resolution of the submitte@ccult image(PNG formatimust be sufficient to make all
text information legible

f oOverviewé A Yl 38§
¢ K S 9& NDim&eéshould show the eiire recording (orat leasta large part of it),
including the light curvef at least one comparison stafhe image should illustrate that the
detected event is truly unique apart from multiple detections (and does not appear
repeatedly in the targelight curve or in the light curve of a comparison star due to noise, for
example).Furthermore, the reference light curve should not completely or partially obscure
the target light curveFor better clarity,with Tangrathe y-axis should show ADU and not
stellar magnitudes.

f awSRdzOGA2y ¢ AYIl 3S
¢ KSS®RAzO (G A 2sfiduld Kavelazhigher temporaésolutiond Ky G KS ah @SNIIA S
and give avery clearindicationof the extraction of the D and R timeSor AOTA, &dtab5"
image ismandatorybecause of its stistics fot "tab6", whose results aréncluded in the
AOTA report, which is also mandatoriote that when using PyOTE, thieC I-f 25 A-0 A @S &
testimage must also be submitted.

f a[23¢ TFAfSa
These are TXT files generated by the data reduction pipelines. Usecase of AOTA the
reporto & ®d P! h ¢ | YivaS LI2ONASING HilSéR0 FNBY (G o6c dzaAy3a GKS
will be saved to the current AOTA working directorgimilar does PyOTE, the file
OaPPPt  , h¢e9dPf 2360 Ad Al O®R Fdzi2YIF GAOFf & RdzNR

As can be seen iRigure 112, for reasons ofimage quality,all images must be uploaded in PNG
format, not JPG format.

15
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Figuresl.15and1.16 showexamples ofnsufficiert or wronguploadsfor positive observations

Drag &t Drop your files or Browse

x b 2023-03-1611-36-18

Figue 1.15. Event detection observation: only one of four required uploads (comparere 1.1).

x | ob 2023-03-1612-02-38 x b 2023-03-1612-02-38

1 k. L

Figue 1.16. PyOTE went detectionreport: Missingoverview and false-positive test imags, the
provided two histograms are not required and redundgobmpareFigure 1.2).

If the report mask is filled imnd also all therequestedadditional files are selectethe button

UPDATE ENTRY at the bottonthef entry mask must be pressekh case of missing entries or other
problems, SODIBay displaycorresponding error messages, seeample inHgures1.17 and 1.18.

2 Images & Files

There haven't been uploaded any images! There haven't been uploaded any files!

Figue 1.17. SODIS note if no adaihal files have been selected.

16
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Start Obs | HH MM | 88 ‘ ms ‘ MM | S8 ms
D | Main Star = | D Time Acc_D 555
Duration s
R hain Star = | R Time Acc_R 555
Time Source | GPS * | Camera WAT910HX-RC Signal/Noise
Wind Bft Temp °c Transparency Clear =3 | Seeing unstated =] |
Drag & Drop your files or Browse
Comment
TEST TEST TEST - do not delete @ Error!  Please fillout the input: Asteroid <
@ Error! Please fillout the input: Start Obs %
( NEW ENTRY ) ( - )
@ Error! Please fillout the input: End Obs %

@) Error! Please upload at least one file!

IMPORTANT LINKS A Attention! The request has been stopped!  x

Figue 1.18. SODIS error messages in the case of entry issues

After solving the announced issuasd pressing UPDATE ENTH®Yobservationwill be accepted by
SODISThe observer wilthen see a message accordingRmure 119.

+ 0Ok! The entry has been created and is now being reviewed!  x

Figurel.19. SODIS message after accepting user input

Even after that, some tasks may remain for the observer. An overview of these tasks can be found in
Chapterl.6.

17
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The following describes how to report a non detection (negative) observatiamcluding the
additional data to be submittedGrey bordered input fields in the report mask are optional.
However, it is strongly recommended to fill in optional fields as veslthe additional data will
facilitate the work of the reviewers.

Non detection (negativepbservation

Choose a lodly saved file Reading in the file
Read Form Choose File |No fils chosen

20230228 115128 UCAC4_423_058172.txt

Choose neg/pos UTC datef observation UTQpredicteddate and time of the eventr{ot the
time when the prediction wamade)

Occultation Negative + Date dd/mmfyyyy & Predicidate dd/mmiyyyy 8 Predicttime e @

04/02/2023 04/02/2023 01:33:47

First name and surnam@o affiiation or similaj) of asecond
observer(the first observer mushot be entered, it isauto-

matically writter) Tick if three or more observers
Observer 2 ) More Obs
Paul Miler H
Name of the star (as in prediction)  Name of the body Number
Star ‘ l Asteroid No | l
UCAC#454-041770 Catriona 1116
TYC 139809141 1999 TM256 86267
(060056.0+33372(Gaia) P/2022 L3 0 (Oor - if comet)
HIP70501 Titania P7MO03(moon)
The next villagenpt a city 100 km awgy Choose country code @bservation
Located near ‘ I Country Code | CH ] ]
Gnosca
Latitude +/-DD MM SS.s Longitude +/-DDD MM SS.s
Latitude | DEG | M ‘ S8 | s l Longitude | DEG ‘ M | 55 | s I
50 40 31 3 -103 40 5 1
+50 44 1 3 +103 40 05 9
-55 40 31 0 -3 40 55 1
00 40 31 3 003 40 5 0
Altitude, referencedto mean sea levgm] Choose type of datum
Altitude | ‘ m Datum Type | WGESa4 5] ]
563
Choose telescope Aperture[cm] EffectiveFL [cm]
Telescope | Unstated =] | Aperture ‘ | cm Focal Length cm
20 89

18
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Choose obs. method Exposure time [s]

5.55

QObs Method | Analogue & digital video =] Exp Time
(6Sequential imagesf FITS) 0.20
Recording start (UTC) Recording end (UTC)
Start Obs | HH | T ‘ 88 | ms l End Obs ‘ HH | MM | 58 ‘ ms l
22 05 20 5 22 10 30 2
Disappearance: choose type D Time (UTC) Accuracy D time [s]
D ‘ MNon Detection = l D Time : Acc D ;- -:::J 558

Ocecultation duration [s]

I's

Duration
(In the case of non detectiofield is locked andemains empty)
Reappearance: choose type RTime (UTC) AccuracyRtime [s]
R | Mon Detection cl R Time Acc_R .55
(In the case of non detection: aléfils are locked and remain empty)
Time sourcechoose type Type of camera Signal to noise ratio
Time Source | GPS = I Camera Signal/Noise
QHY174GPS 4.8
Wind [Bft] Temperature {C] Choose atm. transparency Choose seeing
Wind Bft Temp °C Transparency Clear = Seeing Slight flickering =
0 (Notdnog in case of no wind) -5
Select necessary additional fileseetext)
Drag & Drop your files or Browse
Observer's commennly the most necessary)
Comment

Transmitthe report Discard the report (restagntries)

( NEW ENTRY ) ( DISMISS )

Figure 120. SODIS input mask farnon detection (negativedbservation Explanations in purple or
black, input examples in blue.
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Also for a non detectiomeport, some additional, but less than fordetection, files have to be
submitted (Figure 121). The requirements and how to obtain these files are described above under
the descriptions for positivebservatiors.

Pipeline Overview
AOTA ' — e
PNG-Image from Occult- PNG-Image from Tangra: , Export
Watcher: ,Open Event in Occult” Ic / Save as Image File”
Py-
Movie, , S e
PyOTE PNG-Image from Occult- PNG-Image from PyMovie:
Watcher: ,Open Event in Occult” ,,Plot” (,,Composite Lightcurve
Plot“)
Other
(SORA, Li- Please provide similar information as described above.
movie, ...)

Figure 121. Data reduction peline dependingadditional files to be transmitted in case ofnan
detection (negative) event.

As can be seen froriigure 121, for non detectionobservations2 yt @ (KS a9 @Sy idé¢ | yR
images are requiredzigure 1.2 shows an insufficient upload.

Figure 122. Non detection, nsufficient uploadthe event image is missing, the map shown is not
required.
20
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For recordings with and without detection, itirgtially not necessaryo upload a light curve file, nor
any additional files beyond those describddadditiond data is required, the regwer will contact

the observer

Observers should be aware that the more closely they follow the reporting requirements outlined,
the more they willassistthe work of the reviewers, avoid queries and facilitate rapid recogmitb

their observation.
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1.4 SODIS reportingthe best way

The method is the most appropriate as many potential probléimzut failures are avoided.The
approach is taipload the prefilled report form into the SODIS REPORT mdasktén dChoose fileat
the top of Figure 1.1} followed by some manual additions and byyloading the required additional
files accordindo Chapterl.3.

Please do not fget to also tell Occult Watcher your observation result,(ro observation).

The SODISeport form is aTXTfile, similar to the old Planoccult message systml basing on the
Occult4 XML observatn format requirements The report form can be downladed from
https://forum.iota-es.de/showthread.php?tid=1As thereport form is updated from time to time,
observers should always use the latest versibiK S O dzNNXB yIOTAERSSrbiddrA @ yxie dnd &
is plotted in theappendix Chapters.2.

There are two way® prefill the report form.

1 Using theReport add-in of Occult Watcher
With this recommended method essential data fields are automatically writig Occult
Watcher. The required addn is already included in current OW installations (the
corresponding dll isOccultWatcher.Reports.djl"Figure 123 shows how the addn works,
Figure 124 givesan example of an observation.

IOTA Reparting, Version 1.9 - [&J

(ﬁ) The TOTA Reporting® add-in can help you prepopulate the official

W' occultation reports you send to your region coordinators. To use it you
need to have announced station for an event and then submit a
negative or positive OccultWatcher report by choosing 'Report
Observation' from the context menu. OccultWatcher will ask you if you
want to fill your official report. Choose 'Yes' to start the IOTA Reporting.
If you need to modify your report or create your report later you can
also do it frorn the 'Prefill Report File' button on the OccultWatcher
reporting form.

Figure 123. Description othe OW IOTA Reporting add.

- Synchronise now éﬁl Configuration (" Add-ins - ' Help -
Event Date, loc.time Event Time (UT) Asteroid Name Feed Last Updated Star Altitude Mi:
- : - - = : - (]|
M Tue 17 Jan, 20:11 17 Jan, 15:11:24 (56788) Guilbertlep... CentralEurcpe 03 Dec, 03:27 *+* 71° @1sz°® b
I Tue 17 Jan, 20:54 17 Jan, 19:54:46 (24244) 1333 X¥101l IBEROC 0% Dec, 03:54 §4° @127°
M Tue 17 Jan, 22:47 17 Jan, 21:47:33 (202824) 2008 5X107 UKOCL 16 Dec, 15:33 52° g173°
2z:58 17 Jan, 21:58:17 (95424) 2002 CYZ236 IBEROC 0% Dec, 03:50 15° @z34°
00-42 2 (39798) 1997 TWZs UKOCL 09 Dec, 02-50 45° @255°
(L 2 25 —iongris Report Observation - @
01:1z 19 Jan, 00:12:40 (325) Heidelberg -
M Thu 15 Jan, 21:1§ 13 Jan, 20:16:54 {231493) 2008 QT19 Event:
Sat 21 Jan, 03:42 21 Jan, 02:42:24 {312) Pierretta (39738) 1337 TW28 occults TYC 1843-011871
W Szt 21 Jan, 0&:36 21 Jan, 05:8&:50 {3550) Link Choose your
;_|" S— = — = == S = | - Station Distance Report
S i T I Weber C Home 17.8km Miss
L [UKOCL]
# you | center [0 shadow [ 1-sigma | 2 & 3-sigma limits
(39798) 1997 TW28 occults TYC 1843-011871 Event time:

Ermor in time:
Position: Inthe 1-sigma zone. 12 km outside the shadow path
There are cumently 3 announced stations for this event. Ma?( dumﬂo”f
1 of them is yours Magnitude drop: i
Combined magnitude: =

Star magnitude:

Eshow online map with stations @ View details on the web @Save ‘Goodgle Eaf|

Prefill Report File Send Report
Idle L

Figure 124. Rightclicking on the event line after the observation (a station must have been
' yy2dzyOSR 0ST2NBE (KS S@SyituvAigléywa (GKS LI2aaAro’
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The SODIS report form TXT file must be copied todteO O dzf i\ Relpadit FénfplIakds
directory to be found by the O\Report addin.

w

@ OfAO1lAY3 Gt NBFALE wSLB2gNE 125), Afferdards awhdow ISGa F
according toFigure 126 opens.

Feparting Add-in

(6) Don't remove the special tags J5EVENT-DATES, T65TARTS,

SASTEROIDSS, 3ASTEROID-MO% and oo TIVE. Rermember to save the
file when you have finished editing it.

Figure 125.2 Ny Ay 3 I FGSNI Ot AOTAy3d at NBFAEE wSLI2 NI

' Asteroidal Occultation Report Addin, ver 1.9

Region: [Europe - Eric Frappa

7

The reporting add-in will help you mairtain a list of templates for your different telescopes, fixed observatories and
equipment and will prepopulate the event information (date, star, asteroid, negative/positive and others) when you press
"Prefill Report”. Then you will have to enter the evert times and the rest of the required details.

Template to use

_ ~]| Reload | | MNew || GEdt || Debte

Templates must be text files (extension bd) saved underthe Report Templates directory and containing all compulsany
tokens that the Reporting Addin will replace with real data. These tokens are: XEVENT-DATEX, %5TARY,
LASTEROID® and %ASTERQID-MNO. Leave "woocTIVE" a3 it is as it will be also updated with "MEGATIVE" or
"POSITIVE". Additoinally more tokens can be used at your descretion. Click here ‘orthe full list of available tokens.

The Report Templates directony is:
CDcouttWatcher\Report Templates

It is recommended that you create one template for each of your ficed observatory telescopes and one template for each
of your mobile telescopes. You should fill in section 3 (OBSERVING STATIOM) for all ficed telescopes as their location

doesn't change. Leave the OBSERVING STATION for the mobile telesope reporting templates blank and fill t in before
you submit your report. Complete section 2 (JBSERVER) for all of the templates so you dont hawve to fill in your contact
information every time.

| Prefil Repot | | Cancel |

Figure 126. Dialogue of the OW Report Addo T2 NJ { h5L{ NBLRd¢dinbty 3 GKS
play arole).

After choosinglOTAreport_203and clickingd t NB T A fvie get(&ftedzsddngthe pre-
filled report file20230117_39798 TYC_1843 01187 _1.txt
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#IOTAES ASTEROIDAL OCCULTATRERORT FORM 2.03
#Event
#Occultation: NEGATIVE
#DATE: 17 January 2023
#PREDICTTIME: 17 J&h42:49 UT
#STAR: TYC 1843 01187 1
#ASTEROID: 1997 TW28
#Nr: 39798
#OBSERVER
#Observerl:
#Observer2:
#moreObs:
#Email:
#Address:
#OBSERVING_STATION
#Located near
#Countrycode:
#Coordinates LAT-BD MM SS.S LONBDD MM SS.S
#L ditude:
#Longitude:
#Altitude:
#Datum _blank=WGS84 N=NAD1927 E=ED1950 T=Tokyo G=GB1936 *=unspecified, or other
#Datum:
#Teleskop _=unstated 1=Refractor 2=Newtonian 3=SCT 4=Dobsonian 5=Binoculars 6=0ther
7=None 8=eVscope
#Telescope:
#Aperture in cm
#Aperture:
#FocalLength in cm
#FocalLength:
#0bservingMethod  _=unspecified a=Analogue & digital video b=DigitataBidRa video
c=Photometer d=Sequential images e=Drift scan f=Visual g=Other
#0ObservingMethod:
#Observation
#StartObs:
#D D=Main &r d=second Star G=satellite main star g=satellite 2nd star N=ring M=non detection
+time hh:mm:ss.s
#D:
#Acc_D:
#R R=Main Star r=second Star B=satellite main star b=satellite 2nd star N=ring M=non detection
+time hh:mm:ss.s
#R:
#Acc_R:
#EndObs:
#Duration:
#Exp_Time:
#Timesource _=unspecified a=GPS b=NTP c=Telephone (fixed or mobile) d=Radio time signal
e=Internal clock of recorder f=Stopwatch g=Other
#Timesource:
#Camera:
#Signal/Noise:
#Weatherconditions
#Wind:
#Temperature:
#Transparency 1=ClearRsg 3=Thin cloud <2 [mag loss <2 mag.] 4=Thick cloud >2 [mag loss >2
mag. 5=Broken opaque cloud [that is, observed thru gaps in the cloud] 6=Star faint 7=By averted
vision
#Transparency: 3
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#Stability _=unstated 1=Steady 2=Slight flickering 3=Strong ftigker
#Stability:
#Comments

It can be seen that essential entries (iarkgreen)are done by OW in 8ODIS readable way.
The file can now be usddr readin into the SODIS rept mask. However, there are a lot of
fields left. These ikelds can be manuajl edited, e.g.to create severaltemplates for
combinations ofseveral telescopes, image trains, observing locations and s&@onlater
after SODIS reaith, only a few fields must be filled in manually e.g. start/end of observation,
D/R times and exposarduration.Figure 127 shows an example.

The reporting add-in will help you maintain a list of templates for your different telescopes, ficed observatories and
eguipment and will prepopulate the event information (date, star, astercid, negative /posttive and others) when you press
"Prefill Report”. Then you will have to enterthe event times and the rest of the required details.

Template to use
IOTA-ES. report_203_BRCWAT v|| PReoad | | MNew || Edt || Delete

IOTA-ES re

Templates must be text files (exdension bd) saved under the Report Templates directory and containing all compulsory
tokens that the Reporting Addin will replace with real data. These tokens are: ZEVENT-DATEY, %STARE,
LASTEROID and %ASTEROID-NO%. Leave "ooTIVE" as it is as it will be also updated with "MEGATIVE" or
"POSITIVE". Additainaly more tokens can be used at your descretion. Click here ‘or the full list of available takens.

Figure 127. Calling up a template that has been created for a specific setup

For the example shown iRigure 127, the result is as follows (all the gregems are filled in
automatically). The red items would be left for manual entry in case of a positive
observation. The orange items are optional buisitecommended to fill in then also. The
use of prefilled templatetargely avoids problems such, dsr example,errors when entering
geographical coordinatesncorrect geographical coordinates (including altitude) are one of
the most common input errorand - unfortunately - also have a major impact on the final
results

#IOTAES ASTEROIDAL OCCULTATRERORT FORM 2.03
#Event

#Occultation: NEGATIVE

#DATE: 17 January 2023

#PREDICTTIME: 17 Jan; 23:42:49 UT

#STAR: TYC 1843 01187_1

#ASTEROID: 1997 TW28

#Nr: 39798

#OBSERVER

#0bserverl{will be automatically filled in by SODIS)

#moreObs:

#Email:

#Address:
#OBSERVING_STATION

#Coordinates LAT-BD MM SS.S LONBDD MM SS.S

#Datum _blank=WGS84 N=NAD1927 E=ED1950 T=Tokyo G=GB1936 *=unspecified, or other
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#Teleskop _=unstated 1=Refractor 2=Newtonian 3=SCT 4=Dobsonian 5=Binoculars 6=0ther
7=None 8=eVscope

#Aperture in cm
#FocalLength in cm

#0bservingMethod  _=unspecified a=Analogue & digital video b=DigitataBidRa video
c=Photometer d=Sequential images e=Drift scan f=Visual g=Other

#Observation

#StartObs:

#D D=Main Star d=second Star G=satellite main star g=satellite 2nd star N=ring M=non detection
+time hh:mm:ss.s

#D:

#Acc_D:

#R R=Main Star r=second Star B=satellite main star b=satellite 2nd star N=ring M=non detection
+time hh:mm:ss.s

#R:

#Acc R:

#EndObs:

#Duration:

#Exp_Time:

#Timesource _=unspecified a=GPS b=NTP c=Telephone (fixed or mobile) d=Radio time signal
e=Internal clock of recorder f=Stopwatch g=Other

#Weatherconditions

#Transparency 1=Clear 2=Fog 3=Thin cloud <2 [mag loss <2 mag.] 4=Thick cloud >2 [mag loss >2
mag. 5=Broken opaque cloud [that is, observed thru gaps in the cloud] 6=Star faint 7=By averted
vision

#Transparency:

#Stability _=unstated 1=Steady3light flickering 3=Strong flickering

#Stability:

#Comments:

After reading in the above file into the SODIS report madly some fields remain which
must beentered manuallydepending of the kind of observatighigure 128).
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Read Form | Choose File |20230117_39795_Tvc_1343_01187_1_3RC-WAT.NI
——————
Occultation | Negative ¢| Date | 17/01/2023 (w] ] Predictdate 17/01/2023 (=] Predicttime 23:42:49 (0] I
Observer 2 Frank Muller More Obs
sw [romsane | s [wrmm 1 e [wm |
Located near | Xtown ‘ Country Code ‘ DE = |
Latitude | 42 35 48 ‘ 0 ‘ Longitude ‘ 023 | 35 ‘ 40 4 |
Altitude | 470 ‘ m Datum Type ‘ WGS84 5 |
Telescope | Other s ‘ Aperture | 21 | cm Focal Length 90 cm
Obs Method | Analogue & digital video s ‘ Exp Time S.58
Start Obs | HH MM [ ss | ms ] End Obs ‘ HH | MM
D | Non Detection s ‘ D Time Acc_D

Duration

R | Non Detection % ‘ R Time Acc_R
Time Source | GPS s ‘ Camera WAT910HX-RC Signal/Noise
Wind Bft. Temp °C Transparency Clear $ Seeing unstated ] l‘

Figure 128. SODIS reading of the specially prepared report form described afigue: file
to read dark green: filled in by OW, light green: manually editedl and orangeto be
manually fill in in case of a positive observation (orange fields aptional but
recommended).

1 Manually edit/fill in the report form
Although the above method witl©ccult Watcher is highly recommended, in cases without
Occult Watcher or for other reasons, thEDTAESreport form can of course be fully edited
manuallyat any time.

1.5 SODIS reportingother ways

In addition to using the SODIS reporting form, there are a few other options.

1 Fully manual data entry directly on the SODIS website
Observers who do not wish to use the report form can enter all data migndirectly on the
SODIS REPORT page. However, the risk of incorrect entries and problems is greater than
when using the report template. Even with manual data entry, the additional (fiéspter
1.3) have to be upladed.

9 If nothing helps ...
Observers who do natvant to register with SODIS can ask alreadyregistered person to
report on their behalfin this case, the registered user must create a SODIS account under the
name of the norregistered observer but wht his own email addressThe observer's own
SODIS account is not affected by this.

All observers can also contact the SODIS team directly-maikundersodis@iotaes.de.
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1.6 After reporting

If an observer has sent a report to SO savedin the systemand shownon the REVIEW page
(only available for reviewe)s The reviewers automatically receive an -mail about the new

observation

The observation is also displayed in the observer's personal area, which is accessible to the observer
when heclicks on his avatai={gue 1.29).

A HOME ? HELP il REPORT W
Avatar —
Date Predicttime AstNo AstName Occ Duration cc Observer ObsMeth Review Status
2023-D1-17  2023-01-17, 23:42:49 39798 1887 TW23 o- DE Chrisfian \Weber, Frank Analogue & digital Waiting for —
Muller video review =
2023-02-28  2023-02-28, 22:38:06 115128 2003 SC51 o- DE Chrisfian Wsber Analogue & digital ~ Finished
video

Figure 129. Example of an observer's personal araegessible via the avatar. The first row shows a
newly submitted observation that has an EDIT button. The second observation showred ahols
can no longer be edited or deleted (but an administrator can delete it).

As long as no review has been made, the obgerae still edit and delete hsbservation Figures
130and1.31).

@ Edit Entry

All imes are entered in UTC.

Occultation Negative s | Date 17/01/2023 [w] ‘ Predictdate 1710172023 (w] Predicttime 23:42:48 ]
Qbserver 2 Frank Muller More Obs
Star | TYC 1843-01187-1 Asteroid 1997 TW28 No 39793

Figue 1.30. Top of the editable observation frofigure 129.

( UFDATE ENTRY ) ( DELETE )
+ oy Kazicharla Elin Pelin [ & ]
. i 1]
— lardjilovisi Vladaya L1 ] Kop
Batanovisi  €PNK Marchaevo Lozen v
N Bistritsa
' i 3 @
svachevisi Radomir ) . » . Vakarel
F =1 Dolni Pasarel ; Gabra @

Figure 131. Bottom of the editable observation froriigure 129. Note especially the zoomable map
with a red dot indicating the geographicpbsition - a recommended possibility to chedk the
position was enteredcorrectly. At the top the buttons to confirm possible edits or to delete the

observation.

If an observer has sent a report to SODIS and everything seems to be in order, he rbeynbof
the game yet, as he should expect possible queries froaviewer. About such a query the observer
will be informed by an automatic-mail from SODI®verification required,see Figure 1.3). Again
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under the avatar, the bserver willfind the observation now marked with aredd2 I AGAYy 3 2V

OK I yHdik 139).

A HOME ? HELP ii REFORT m
Date Predicttime AstNo AstName Occ Duration cC Observer ObsMeth Review Status
2023-M-17 20230117, 23:42:49 39708 1997 TW23 o- DE Christian Weber, Frank Muller  Analogue & digital video X Waiting on changs

2023-02-28  2023-02-28, 223506 115128 2003 SC51 0- DE Christian Weher Analogue & digital video  + Finished

m
=1
5

Figue132.a¢2  AGAy3 2y OKIy38é AYyRAOLGAZ2Y 2F (KS

When the observer opens such a "Waiting on change" repgatsees the claims of theviewer

(Figure133).

German gAre

i) ]
| a
L Novi Han -
Lozen m. Tclfolanitsa —-'\
! [\ I

ol ok ___. = | Leaflet | Map data ® OpenStrectMap contributors, CC-BY-SA, Imagery © Mapbox

# Log

New Comment

Reviewer X Y

Please add e "Event’ image (see Observer Documentation)

2023-03-1509:23:22

( COMMENT )

Reviewer XY

Requested change: Incomplete report, please see Observer Documentation

2023-03-15 09:24:30

Figure 133. Example ofreviewer request

FANEA

LT GKS 20aSNIBSNJ KI & ¥FdzZ ¥AURDAFE ENKRSqUNIBDdnGanBINI & NB |j

review can start.

( UPDATE ENTRY ) ( DELETE )

8% Map
|ope Motaray. 5 &

: § ]
|+ | |m ‘,\o&aﬁ‘a“’ o i }
| AL Sad ; Stolnik

e

Figure 134. UPDATE ENTRY2 O2y FANYXY OKl y3S&a 2BE tdRMAiVESHES ND& N

observaton from SODIS
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2 Behind the scenesf SODISReview and data export

It can also be interesting for observers to take a look beltived scenes of SODIShe following
section gives an overview of the review process and the export of the data.

2.1What happens after a nevabservationentry?

After a new SODI8bservationentry, reviewersreceive an automatically generatedneail (e-mail
verification required under the personal avat@ontaining the country codéigure2.1). The link in
the email takes theeviewerdirectly to the relevant SODREVIEV@age

From SODIS <sodis-noreply@iota-es.com> @ é Reply | @ Forward Archive|| ¢) Junk | ij Delete | More v
To e e G 13:19
Subject New Observation reported! (ES)

New Observation reported! (ES)

Click here to review

Figure2.1. SODIS-enail to thereviewers

2.2\Who carriesout the review?

Depending on the country the observation originates froourrently the following regional
responsibilitieqreviewer teamsgxist(Figure 22).

The review areas and the namestloé reviewers are:

Team Chef reviewer Deputy reviewer Reviewer

BE Olivier Schreurs (BHRolandBoninsegna (BE)
CH Jonas Schenker (CH) Stefan Meister (CH)

Cz+SK Jan Manek (CZz) Jiri Polak (Cz) Karel Halir (CZ)

DE+AT+NL WolfgangBeisker (DE)  Gregor Krannich (DE)

ES+PT Carlos Perello (ES) Ricard Casas (ES) Carles Schnabel (ES)

FR Thierry Midavaine (FR) Arnoud Leroy (FR) Pierre le Cam (FR), Matthieu Conjat (FR)
GB+IE Tim Haymes (GB) Alex Pratt (GB) Simon Kidd (GB), William Stewart (GB)

IT Stefano Sposetti (CH)  Claudio Costa (IT)

PL Wojciech Burzynski (PL) Daniel Blazewicz (PL)
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Figure2.2. Countryresponsibilities of the reviewageams(Template sourcehttps://graphicflash
sources.com/freeeditable-powerpointmap-of-europe/).

According to ISQB8166 the two-digit European Country Code¥C)are as follows Surce:
https://www.destatis.de/Europa/EN/Country/Countfgodes.html

Albania AL
Andorra AD
Austria AT
Belarus BY
Belgium BE
Bosnia and Herzegovina BA
Bulgaria BG
Croatia HR
Cyprus CY
Czechia Ccz
Denmark DK
Estonia EE
Finland FI

France FR
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Germany DE
Greece GR
Hungary HU
Iceland IS

Ireland IE

Italy IT

Latvia LV
Liechtenstein LI

Lithuania LT
Luxembourg LU
Malta MT
Moldova, Republic of MD
Monaco MC
Montenegro ME
Netherlands NL
North Macedonia MK
Norway NO
Poland PL
Portugal PT
Romania RO
San Marino SM
Serbia RS
Slovakia SK
Slovenia Sl

Spain ES
Sweden SE
Switzerland CH
Russian Federation RU
Turkey TR
Ukraine UA
United Kingdom GB
Vatican City VA

Observations from countries thako not belong toaregion are handled by th8ODI&dministration.
The administration can ask tmeighboringregion to take care of it.

Who performs the review within a local review team is a matter for the review tdai.obvious
that reviewers shold not review their own observations. In such cases, they should ask a reviewer
from the neighbouring region or another reviewer from their own team.

For observations from another country, the country code of the country where the observatibn t
place nust be given (Occult4 requiremenf)yhen such an observation is received, the reviewer
passes it on to the reviewer team of the observer's country of origin.

2.3What doesthe reviewer do on the review padge

Figure 23 showsschamaticallyan exampldrom the REVIEWWage that thereviewer has to deal with.
There are a number of input fields that the observer fills in when making entries, and also some
additional data at the bottom of th@age The "Comment" field may also contaionse remarks by

the observer.
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Figure 23. Observation example fra the REVIEW pagechemati¢c non detection observation

First, thereviewer checks whether all required input fields have been filled in correctly and all
additional data has been upldad. If all data is available, the second step for the reviewseto
familiarisewith the event itself, using theEvent" image and also, if in doubt, to takés own look at
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the event in OcculWatcher or OcculvatcherCloud OQWC can also display pasteats), in some
circumstances it may be necessé#oy the reviewerto perform anown Occult4 search.

Thereviewer can then examinethe observer's data reductiorHe should also have an eye on the

observations of others for the same event, e.g. to find out time errors.

The final step in a review that has gone smoothly up to this point is to assess a fewhinge tee

Figure2.4. Figure 25 gives details regarding-[and Rweighting. All these options should be used

with caution. Usually the default settings are sufficient.

Y
D_WT Not Set ° R_WT Not Set ® Timeshift ] s Plotcode include observation e
ploESeE Not Set include observation
0 0 ~— ~ - — 3
DATE EN E-MAIL & REQUEST CHANGES ON INPUT exlude observation |
1 1 include D only
12 12 include R only
3 3
4 4
s | me same s
[ [
. I I I

Figure 24. Additioral assessménd 2y (G(GKS w9=+L 9?2

LI IS8T &bz

observatiore arethe default settings, which are correct in the vast majority of cases

Plot event Solutions... List.... @) Help X Exit Export/Import...
Asteroid Histornical observations Shape Models
e [Fiparcos ] O Moode O ot oyt (2022 zrom gy =] | oo
I"l.n:?er P bar Name &) (871 v (Z) by # Records
BA = Name | Weight is usually set as Blank, in which case the weights applied when solving for the best fit are:
Dec = T o 5 - for analogue or digital (non-SLR) video
Mv = _ _“ Eegf 4 - for digital 5LR-camera video, and Photometer
';)'_a _ 3 - for sequential images and drift scan
1 - for visual and anything else.
Times [UT] 0 - event is ignored in any solution, but will still be plotted
h m = +- PEq ed vJ AU asieEw =1
B D Time [Unspeofied -] REPLACE record #
Signal4o-Noise |0 B Mave
R [ Move, [T | [down

Figure 25. D- and Rweightingoptions (fromOccult4/Observationsditor).

The following explanationsf these functions are taken from thec@ult4/Observationgditor help.

1 D-weighting D_WT and ®eighting R_WT

OWt. A value of, and 0 to 5. This field should normally be left bfankwhich case visual

observations are weighted as 1 and video observetiare weighted as 3. However during

analyses stages it may be appropriate to apply different weightings (within the range 0 to 5).
A weighting of 0 results in an observation being excluded from the solution but included in
the plot of observations (withite observation number being underlinggl

M Timeshift

GTime Shift (secs) This is an adjustment applied in analysis to bring a discordant observation
into alignment with other observations. It assumes the existence of an error in the time base
used by the oberver. A time shift should not be applied without good reason.

91 Plotcode

GThis field identifieobservations that are excluded from the solution (including the graphic

display of the egnt. The choices available are:
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Option (Code) Comments
Include olservation( ) |Both the D and R evé&nare included in the solutiomand plotted

Only the D event imcluded in the solution and plotted. The R
event is ignored

Only the R event is included in the solution and @dttThe D
event is ignored

Include D onlyx)

Include R onlyy)

The complete observation is excluded from the solution, and i

Exclude observatio(z) | plotted

The setting can be used to: to exclude gmparently erroneous observatigror exclude
extremely distant not-detected events, sothat the plot of the events is properly
concentrated on the observed chords and close-detected events

After checkingthe abovesettingsthe reviewer confirms possible changes madey pressing the
UPDATE ENTRY & SET REVIEWERGHEDSIgure 26).

( UPDATE ENTRY & SET REVIEWER FIELDS )

Figure 26. Button to accepentriesby the reviewer

With this button the reviewer also confirms possible changes in observer entry fiitis. With this
button the reviewis not yet accepted by SODIS.

If doubts arise dring the verification process, theviewer can also send an-mail to the observer
askng for clarification or change%his is done by pressingetttorresponding buttonHigure 27).

< E-MAIL & REQUEST CHANGES ON INPUT >

Figure 27. Button to requestclarificaion or changesdy the observer via-eail.
When all open questions and problems have been clarified, the ACCEPT (buitore 28) is used to

write the observation into the SODIS database and the review process is comple&mhservation
appears on the HOME page, marked with the green sign indicatingtievedstatus.

C ACCEPT )

Figure 28. Accepting the review

For negative observations, some of the above points do not apply, but the general procedure is
similar to that for a pasive observation.

If the observation turns out to banreliable the reviewer deletes it via the DELETE buttdriglre
2.9).

Figure 29. Delete an observation
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2.4How does SODIS export work?

One of the most important funatins of SODIS is the export function, @hgenerates an XML file in
Occut4 format for each eventAn event includes all observations stored in SODIS (positive and
negative, at least one positive observation is required) belonging to a particular ocaultatithe
following, the principles of the export function are described and an example is given.

Note: The export function is primarily an administrator functiddowever, local export will be
available to all with reviewer privileges, and selectedeerrs will also be authorized to submit final
data to D. Herald.

2.4.1 SODIS xport function

After an observation is accepted in theview process, an associatdite is stored in the SODIS
system.Using the EXPORT buttdriqure2.10), an administrator/reviewer automatically convew$
SODIS observatiomgies for a given event into AML file that contains all the informatiagequired
by Occult4This file is locally saved.

Review

ID Date Predicttime AstNo AstName Oco Duration CC Observer ObsMeth Status
394 2023-01-18  2023-01-19, 325 Heidelberga O+ 1.7 GB e an Analogue & ~ Finished
00:13:58 digital video e

DELETE

EXPOR

Figure 210. REVIEW page showing a finally eex@d observation, export button in green

The processor then uses an editor to check the generated XML file to ensure that all Occult4
requirements are mefFigure 2.1).

—<Ohservations>
<FileVersion>2.7</FilcVersion>
—<Event>
<Date>2023(01]19]00.0</Date>
—<Details>
<Star=UCAC4|596-044525][[|[I[l]}</Star>
<Asteroid>325|Heidelbergal||||||l|||</ Asteroid>
</Details>
—<Obervations=>
—<Observer=
—ID=
1|k e | |0|Neustrelitz| DE[+013 [+53 1 TH[31)2|d|a
<D=
<Conditions> |1||[</Conditions>
<Dx=00 12 42 3|D|0.1]|| <D=
<R>00 12 48.6[R|0.1||| </R>
</Qbserver>
—<(bserver>
=< D=
2| «1|0|Leeds|GB|-001 3 [+53 5( |114{|28|3|3a
<</1D=
—<Conditions>
2|1|11.2/|There was a brief drop of | or 2 points at 00:14:00 (depending on Tangra processing).
</Conditions>
<D=00 14 01.33|D|0.15]]| <D=
<R>00 14 03.03[R|0.15]| </R>
</Observer=
</Obervations=>
<Added>2023|0126</Added>
<LastEdited>2023|01|26</LastEdited>
</Event=>
</Observations=>

Figure 211. Example of XML file after export, starcaasteroid data are still incomplete
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File... | Paste.... with Observations... Plot event Solutions... List... @) Help X Exit Export/Import...
[] New Strg+N Asteroid Historical ¢
)gue |Hipparcos v @ Astervids () Planets () Comets @z
When opening, sort by path distance ) m by Date: (@) E
||___; Open - Strg+0 | Number Get by Name. © E
= or t
@ Open multipiefiles Sl MName details by Number () E
Mv = d¥ = km/s, d¥ = km/sec by Class () E
Save Strg+5 x=" Myv =
N Dia - km, mas I
=] Save as... .
Times [UT] Conditions
Q/ﬁa eV'scope: match to existing events h m s +/~ PEg Wi Method [Unspedﬂed v]
Add to Historical file Strg+A  8) D Time [Unspecified -
R Signal-to-MNoise |0 e
=3 copy event in XML E] . -
'3 copyall Observer names [[] Clowdzd swr  Time shift {sec) Stability
[Ee”
3 cony - s
=3  copy "valid® Observer names Event qualifier Free text -
) [] Ne ocen detected ] 2nd star
=8 «copy all Observer details [ Prediction ] Ring
:l [[] unseen Satelite parent [ Satellite Include in solution| Include observation
Convert MPCorb etc
— Added :  Updated :
Mag. drop=- Current Solution - 0.0 x 0.0 km. PA 0.0 - No le position or size

Figure 212. Occult4 Asteroid observations edit@pen the generated XML file

The generated XML file is then to be opened in the Occult4 Asteroid observations Editoe 2.2.
Additional data about the star and astercdde read in automatically (internet connection required).

In addition, a prediction line must be included. To do tfiism the Occult4 event imagey pressing
F11 Eigure 2.B) the path coodinates are openedHigure 2.4).

i
<A

gf

% Asteraid - predicted path : Occult v.4.2023.1.9

with this Event... | Options...

Redraw...

Move to...

Show large finder chart
View star in GoogleSky
C2A star chart

Show planet configuration

Strg+G
Strg+2
Fg

Path coordinates 4~

F11

Brd <EFI

Path distances for multiple locations

Planet contact times for multiple locations

Pre-point stars

Compare star catalogue positions
List previeus occultions of this star

List star details through the CDS Portal

Fl2

44525 on 2023

@ Help X Bat

dont plat * never -

Right—click for menu options

Jan 19 from 0Oh 6m to

id

Oh 21m UT

53 mas

Figure 213. Openthe path coordinates from the Occult4 event image

- Asteroid - Path coordinates : Qccult v.4.2023.1.9

with Prediction... ) Help ¢ Exit
Include path Coordinate E [[] Include Fence lines I
(] e Compute - ';‘ad Compute using - ) Draw listed MSL
) path at e e local topography Separation (meters)  Honleft  #onright path in
Display extra MSL 20 |+ at 075 arcmin steps 100 = 1 = 1 = Google Earth
precision in Time = = =
& 0 0 53 43 zZ0 0 13 15.8% &5 l8e -58 54 & 5 53 Z0 3% 54 25 Z0 53 1 34 -0_.48 -~
g 0 a0 53 34 38 013 35.38 &5 150 -58 53 57 24 53 11 52 54 1 41 52 52 45 -0_48
10 0 0 53 24 33 0 12 58.9¢ &5 155 -5& 53 47 24 53 1 4% 54 & 45 52 42 3¢ -0.4% r
a 0 3 3 1} 3 3 5
14 0 0 53 0 27 0 1z 37.38 &5 203 -5& 5383 2% COP]' predictlon line & Paste into report
1€ 0 0 52 48 z3 0 1z z7.40 a4 207 -55 53 3 =

<

Copy prediction line for observation report - Occult format

Figure 214. Copying theprediction line dat&o the clipboard
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Rightclickng on a line near the obsenaflgeographigosition copies theredictionline data to the
clipboard.These data are then inserted with thsteroid observationeditor, seeFigure 2.5.

i Asteroid cbservati ditor : —
. steroid observations editor - __3‘___
File | Paste... | withObservations.. Plot event Solutions... List. ) Help
Date [ THESE ARE MAINTENANCE ROUTINES ]
Year When pasting, sort by path distance _ Plg
3 MIT
2023
Single event - XML or old OBS format
A New observer lines fone or more groups] - XML format
rI1"j*'| " Prediction line ¥ = Im)
Prediction for the Primary body of a binary asteroid (which has not been observed) —
Obsel Mulfiple events [dafes + observations] from Furaster {Furope) Strg+E
Name 1 New observation lines fone group only] from Euraster (Furope) Strg+Umschalttaste+F
M=k Multiple events [dates + observatfions] from JOIN {Japan) Sirg+J
located
near New observation lines [ one group only] from JOIN (Japan) Strg+Umschalffaste+]
Aperture cm [[] Clowded our  Time shift sec)

Figure 215. Pasting the prediction line

The Ateroid observatbns editor now Bows the complete evenfincluding the plot window)for an
example seé-igures 2.23 and2.24. In this state all entries should be checked again

The final processed and locally stored XML observaties fire later submitted to D. Heralgh
zZipped batches by an administrajor

2.4.2 Example:Fom the prediction via SODIS into th&ccult4 database

In the following an example is presentddscribingthe way of an event from the pdiction through
SODIgto 1 KS hOOdzt Gn R ((3@B)JasSphinakécdts (BOAGAHBHAR40R an 2623
Jan05 at 01:40 UH. Figure 2.6 shows the Occult4 prediction.

303 J:)-.ephma occults UCACA 598-042402 on 2023 Jan 5 from 1h 33m tD 1h A9m UT

Durations: M

1km = 0

Hia-:;' Dr:

Sun - Di

Moon: Dis illum k
Error 30.0 x 21.0 mas in DIL 104

R.:_-l:l.a]:le not available

Motion in lhr
Occult 4_2023.1.3 .

Figure 216. (303) Josephlna Occuttﬁansatlantlcevent predlctlon
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In OccultWatchefand OW(; sevenobservers announced stationSigure2.17).

a Occult Watcher, ver. 3.1,0.3 - o0 (UTC +01:00) Em
. : &Y Confiauration 2 e - 0 .
@Synchromse now cLConflguratlon o Add-ins + [ Help
Event Date, loc.time  Ewent Time (UT) Asteroid Name Feed Last Updated Star Rltitude Magn. &
O Thu 05 Jan, 02:1% 05 Jan, 01:1%:21 (33781) 155%% RP174 CentralEurope 25 Now, 14:23 + 5§° @z19° 13.5 D
Thu 05 Jan, 02 05 Jan, 01: 303) Josephina HALowMag 24 Now, 60° @230°
O Thu 05 Jan, 02:3% 05 Jan, 01:35%:33 (1157) Ehodesia I0T2 24 Now, 11:3g * 40" @z3z°® 1z.0 L
< 1n | P
L [NA Low Mag] ' ' ! ' ' [
# you | center [ shadow [ 1-sigma | 2 & 3-sigma limits Hurizans [JPL234)
{303) Josephina occults UCACA 598-042402 Event time: 02:39:06 Combined magritude: 12.9 m Constellation:  Gemini
Emorintime; 4 sec Starmagnitude: 14.1 m
Postion: 1300 km outside the 1-sigma zone Starafttude: 600 @230°
Max durgtion: 9.9 sec Magritude drop: 0.4 m Sun gltitude:  -430

There are cumently 7 announced stations for this event. )
Moon altitude: 330 g243°

Mone of them are yours.
Moon distance: 230
-
&
EShow online map with stations @ View details on the web @Save Google Earth’kml file E View station sorts v‘

 Last updated on17/01/202311:22:22

Figure 217. OccultWatcher station$or the (303) Josephinavent (the transatlantic station cannot
be seen)

In the result, therewere three observes with no reports (Collada, J., Garcia, F., and Jprat) and one
gAGK ay2 20 4aSNDAdithedayfed obsefved debmitie USA, @repbrd flom him would
not appear in SODIS and would have to be integrated into the Occult4 database by D. Herald.
Three eventdetectionswere reported from Europe, which can be easily found in SODIS thanks to the
filter function (Figures2.18 and2.19).

Review

D" Date Predicttime AstNo  AstName Occ  Duration  CC  Observer ObsMeth Status

288 2023-01-05  2023-01-05, 303 Josephina 0+ 64 ES Ricard Casas Analogue & digital v Finished
01:30:32 video

285  2023-01-05  2023-01-05, 303 Josephina 0+ 759 ES Jordi Marco Sequential images / Finished
01:30:32

283 2023-01-05  2023-01-05, 303 Josephina 0+ 7.00 ES Oscar Canales Moreno, Angel Rivera et al. Analogue & digital v Finished
01:39:49 video

Showing 1 to 3 of 3 entries (fiitered from 258 total entries)

Figure 218. SODIS HOME page with the three Europ8&8) Josphinadetections

As can be seen iRigure 2.9, all reviews have been completed. Since reviewers have the possibility
to take a look at the reviews even if they have already been dei@g, we go to the REVIEW page

Figure2.19.

As an exampl&igures 20and2.214K2¢ GKS NBGASS LI IS umsowWd al N
that the verification was simple, apparently without additional enquiries distussions with the
observer.This also means that the observer has fulfilled all SODIS reporting requirements from the
beginning.
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AstNo

303

303

Astho

27076
285701
207434

1227
31624
33757

Observer

AstName

Josaphina

Jasephina

Josaphina

S@DIS
Data Q
cc Q
IDy Date Predicttime
288 20230105 2023-01-05,
01:39:32
285 20230105  2023-01-05,
01:39:32
283 20230105 2023-01-05,
01:30:49
Showing 1 to 3 of 3 entries (filtered from 265 total entries)

oce

Q |« |Mp# .
o

[ ]

[ ']

@

o

a

hal| # v
Duration cc
6.4 ES
7.59 ES
7.00 ES

# HOME
Asthame a
ObsMeth =
‘Observer
Ricard Casas
«Jordi Marco

‘Oscar Canales Moreno, Angel Rivera
etal

# HELP

O

fn?

ObsMeth

Analogue & digital
videa

Sequential images

Analogue & digital
video

i REFORT @ REVIEW “ [+ LOGOUT
o a ag B
NBRCCE

Search:

Review Status

+ Finished

+ Finished

+ Finished

Al Bmes are aniarad In UTC.

Occultstion | Posiiva 3 Date | 01/05/2023 Predicidate | 01/05/2023 o Predctime | 01:39:32 AM 0
Obeanar 2 More Obs.
s | UICACA 595042402 ‘ e Mo | 303 |
Nearest Cly | Barceiona | Counry Code | ES B
Lafihite | +041 23 57.8 Longitude | +0208402 | Altitude | o | m || DeumTyps | WGS84 +
Talescope | SCT B Apariure 85 | om Focal Length | 778 cm
Obes Method | Seguerllal Images ] | Exp Time 04 558
Start Obs | 0 a7 a0 B1 End Cbs i} | a1 30 04
] | MEln Star g OTima
Duration
R | Main Star * RTima
Tima Source | NTP 5 Camarz ZWO ASH20MM SignaliMolse 267
Wind no B Temp T *C | | Transparancy | Claar 3 Saeing Siight fickering 3
Commant
Tima source: NTP Meinbarg {ofisat 1,9ms)
4
O WT Mo Sat B RWT Hat Sat 3 Timeshift Ploicoda Incuda pbservalol B

Figure 220. Rew S ¢

LI 3 S 2 Bervation rapbriip@a &

2
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wkna [CACH B & pymavia PYOTE g

' ,,L«L LJlﬁﬂ
--ﬂ-“l 1 ,;[W' \

New Comment .
Carles Perellg
Finkshed this raport

4

0250106 185440

( COMMENT

Figure 21. wS @A S¢ LI IS bfewatiighowanh dimapes ardl files section and at the
bottom the log of the review

Figure 220 shows an observer's comment ohet timing of the recordindthe field for the time
source is correctly set tbiTP) While often unnecessary comments are made by the observer that
later have to be revised or deleted by the SODIS administration, the comment in thismmagdee
useful.

When a review is completed, the next step is to goato SODISxport processor whavill look at
whether the review is in order and in particular compatible with the Ocadglirements.Then,as
described inChapter2.4.1, using the EXPORT buttoRidure 222) all single observations of the
particular event are writterinto a XML file which is locally stored.

Sequential images " Finished
REVIEW

DELETE

EXPORT

Figure 222. Exportbutton on the REVIEW page

This file is opened in th®cculd Asteroidobservationseditor to add a prediction lin¢as described in
Chapter2.4.1), the star and asteroid datare automatically inserted over the internet
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The complete XML fd of the observation is saved frothe observationseditor, for the event of
(303) Josephind looks as follows:

<Observations>
<FileVersion>2.7</FileVersion>
<Event>
<Date>2023|1|5|1.1</Date>
<Details>
<Star>UCAC4|598
042402|3|879056011650878208|7.7486261023|29.5730738546|0.13]|0.01]|0|7.77286331|29.5170508|14.
43|14.11]13.63|0</Star>
<Starlssues>1.10]0|0]0|1.20|10]0.00]|0.00|0.00|0.00</Starlssues>
<Asteroid>303|Josephinaf.10100329|0.876356606P.0010394}0.0006692|0.0000014{
0.0000003|4.27941]|0.00015|101 5.0|13.29</Asteroid>
<EventFits>
<SolveFlags>1|1|0]|0|0]1|1]|0|0</SolveFlags>
<EllipticFit>0.0]|0.0|101.6|101.6|0.0|0]1|0|0.0]0.0</EllipticFit>
<EllipseUncertainty>2.3|8.4|||</EllipseUncertainty>
</EventFits>
</Details>
<Observations>
<Observer>
<ID>1|Ricard Casas||0|Sabadell|ES|+ 2 7 14.3|+41 32 22.1|165] |20|3|aja</ID>
<Conditions>1|1|2.28||</Conditions>
<D> 1 39 31.9|D|0.5||| </D>
<R>1 39 38.2|R|0.5||| </R>
</Observe>

<Observer>
<ID>2|Jordi Marco||0|BarcelonalES|+ 2 9 40.2|+41 23 57.8|77| |24|3|di</ID>
<Conditions>2|1]|2.67|[Time source: NTP Meinberg (offset 1,99Spnditions>
<D>1 39 31.1|DJ|0.7||| </D>
<R>1 39 38.7|R|0.7|||</R>

</Observer>
<Observer>
<ID>3|Oscar Canales Moreno|Angel Rivera|l|LecinenalE®BR5 12.1|+41 48 1.2|544| |20|3|ala</ID>
<Conditions>1|1|||</Conditions>
<D>1 39 48.4|D|0.2||| </D>
<R>1 39 55.4|R|0.2]||| 4R>
</Observer>
<Prediction>4|+ 2 0 0. |+41 16 13. | 1 39 33.50|JPL#54:20@222</Prediction>
</Observations>
<Added>2023|1|15</Added>
<LastEdited>2023|1|15</LastEdited>
</Event>
</Observations>

In the XML example above, tivarioussectionsare marked with different colours’he redenlarged
sectiondescribes the observation of J. Mardeor example,tican be seerfyellow highlighted}that
there is under <Conditions> the comment regarding the timing of the observatitsoindicated by
GKS Taamé A YS &uhdeNIdDSAlS) ot weighting and plotcode options werset- all the
regarding fields are in default (empty) state. The structamel formatof the XML file arelescribed
in theappendix Chapter5.1.

The XML observation files are transmittedo Herald There the observation is checked agaimd
possible observations from other regions are addele lliptical fit (including existing shape
models) $ finalized and the astrometrgolution is derivedfollowed by adding the bservation into
the Occu4 database.
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Theevent can be found with be editor (Eigure 223) and from there also be plottedtigure 224).

Asteroid observations editor : Historical file - 2023 1 5 303 Josephina _ @ﬂl&]

File... Paste.... with Observations... Plot event Solutions... List... @) Help X Exit Export/Tmport..
Date Siar Asteroid Histoncal observalions |7 shape Modes
oo . O himis Mt O Cote iyt @ v e o] s
DAMIT 15AM -
0\ 15 Number 598 - 042402 by Name ) [a11 ~ D) by # Records
Number 303 = “) by # Chord
Get _) by #Chords
MmS 9 e o0 = details by Number () (a1 -
Approximate Gel Tem © S0 O PGS Name Josephina E Planets & Comets
midime (h h) 11 details - only
Mv = 14.11 GaiaEDR3 d¥= -12.581 km/s d¥= 1.553km/s by Class () [Amer - 1518220 7
®=1.2794" +0_Zmas/hr Mv: 13.29
Dia: 102 45 km — 68 mas [20:3 1 5 303 Josephina EI v]
Observer Opirnal Times [UT] Conditions Manage observers
Name 1 Jordi Marco Name 2 h m = +/~ PEq Wt Methed | Sequential images J ADD as new #5
:“'“e‘:a" 2observers [ 5, 5100 cote (@) D jp3ej31 | o7 [ Time [NTP - REPLACE record #2 O
locat country (o]
Barcelona ES SignaHo-Noise 27 & Move
near or state R1T 39 37 | 07 -] gnal - pive) ’
Aperture 24 cm |SCT v [« cur  Time shift (sec) Staility | it fice T s DELETE record #2 n
E longtude 2|19 |[402 R Event qualifier Foopin 0 RENUMBER st s
Latitude = = a
4 23 578 O ddd S No o::n detected E :‘d A Time source: NTP Meinberg (offset 1,9ms) Manage Historical file v
- @ rediction ng s C
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Figure 223. The(303) Josephinavent opened in Asteroid observations editor
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Figure 224. Plot of the (303) Josephina event

D. Heradl will transmit the data to NASA PDS and to the MPC. The event reawiassiblén the
Occult4 database. If the cooperati with CORA will work, also therine eventwill be accessibleln
SODIS, it can be seen on the HOME page and for the reviewers also on the RERIEWAg@digion,
Observers are encouraged to upload their lightcurves to D. Herald to be transmitted to VizieR.
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3 Occultation data reduction issues

The following section cannot describe the complex data reduction with the corresponding tools in
detail. The purpose is rather to point out some common mistakes and issues

The main objective of thdata reductionproces is to ensure the quality afiata output. Figure 3.1
shows what thalata quality depends on.

Data
calibration

V-

Photometry

v

Telescope
Camera

4

Recording : Data
device / SW reporting

Figure 3.1 Occultationrecordinghardware and dta reductionpipeline

Including the light curve analysis, all steps showhiiure 3.lare performed by the observers and
the result istransmitted to SODLS hus, the reviewer finds a result that has already been assessed by
the observer in terms of its plausibility and that he now has to asagsinfor his part. In the
following, the focus is on thehallenges that need to be overcome

1 Hardware related issues
1 Photometry issues
1 Lightcurve analysis issues

3.1 Hardware related issues

Besidesnoise of different origingFigure 3.}, the correct timing of the recording, including dealing
with possible instrumental delays, is a fundamental aspétfects of temporal delays depend on the
hardware used and must be handled by the reduction softwdltee reviewer must check which
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hardware was used by the observer, whether instrumental effects are possible and whether the
observer has taken them into account correctly in the evaluation.

By observers, aariety of canera types are usedhe reviewer should know their working methods
and thedifferences between thenSome very common cameras are showimure 3.2

Figure 3.2 Commoncameras to record occultatior(pecauseof disadvantages SER recording should
be avoided seeChapter4 for related links.

Most of the digital(CMOSkameras often used araot directly designed for occultatiorecording
usually they have aolling shutter (an exception is the QHIW4GPSamera, which has a global
shutter). With rolling shutter cameras atteidn must be paid tgpossibledelays(which areoften
unknown to the observergjependingon the verticalposition of the star on theensor

Analogue cameras are still used today, often because of their sometimes higher sensitivity compared
to CMOS camermThevideo timeinserters(VTIs)required for analogue cameras and also théeo
grabbers may require additional attention(possible instrumental delays)lhe usual analogue
cameras have well known time delafsee links irChaper 4), depending on the frame integration
Commondata reduction software is able to deal with geinstrumental delays.

Also possible issues due &xternalGPS modulesr NTP stups must be checked carefultpo (only

the QHY174GPS camera has an ihliBPSime-stamping).Especially with NTRBetups not using
Meinberg(or similar)software there can be significant temporal issues.

45



S@ DIS ObserveiDocumentaion

3.2 Photometry issues

The photometry of an occidtion recordng is the key to ensurea good basis for extracting
occutation timeslater. There are not infrequent cases where it is useful to repeat the photometry
with different settings and sometimes witddternative photometry softwareKigure 3.3.

B N Photometry [P el

Figure 33. Common photometry software

When recording occultations, there are many possible problems that affect or complicate
photometry - only some of them are listed below. It is not intended to describe the photometry
programmestselfin detail.For this,consult the relevant web resourcesd programme guides.

3.2.1 Tangra

Tangra is a very powerful tool for the photometry of occultation recordidgmmally,¢ I y I NI Qa
default setting wok well. Tangra timestamps are always midevent timgsjures 3.40 3.14 show
typicalexamples of what can go wromgth photometry, mainlyTangrarelated.

| Measured Pixel Areas

23:59:41 23:59:42

Figure 3.4Artificial satellite and a hotpixel aguidingd a G F N¥ o6& St t 26 I LIS NI dzNB 0
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2ADU 015 aav 1.2 3.1c - Aperture Photometry, Average Background

5244, 5358

Frame=145 Aperture( ap04 )

02‘6310‘1056 7 5 o
PyMovie 3.3.2 Tracking Details Digttal Video

Figure 3.5Nearbybright stars cardisturbthe target star plotometry and alsochange thepredicted
drop;red: saturated stargg S| {1 G F NBSG &Auto NH} @KS R £ 06 2BEM3NA & CA
wSt I GAGS (0 2indzatsd Byithé Fellofw @xclatEation mark

030320810 03:09:15 0856995220

@ Bad timestamp at frame 74. The timestamp jumps backwards.

Figure3.6. Backwards jumping timestampll timestamps after frame 74 are wrang
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7:45:26,6154408) [17:45:2646761522 [17:45:26.7318038]
—_— —_—

e o000 900,

| PyOTE-log indication:
timeDelta: 5.05941e-3 seconds per reading
timestamp error rate: 0.0841%

PyOTE 4.6.4 ' Jitter Statistics L

Tangra indication:
7:45:25:6154403] [17:45:26.6761519] E = 5 06 ms

Jitter (36) - 0 ms Dropped Frames: 9 (0.1%)

The jitter should be added as an additional source of emor in the emror
bars of the final report. It is expected to be close to zero for UTC
triggered and in-camera UTC timestamps. and non-zero for Windows
Clock timestamps.

Figure 3.7 Dropped framesTangr& iadicationversusPyOTR iadication (redverticallines see
Chapter3.3.2.

4. Thisvideo has an unusual frame rate.
AN
Please use the timestamps on the corresponding video frames when
timing events from this video.

(Problem found

7 \2' The current frame appears to be duplicate of the previous or the next
@ frame. Because of this the timestamp on this frame may not
~ correspond to the actual time for this frame number. Please move to
and enter the timestamp of a different video frame.

i The current frame appears to be a duplicate. Press 'OK’ for Tangra to
L.e move to the next good frame (Frame: 2)

T— [ Abbrechen }

9788/898788898/78898|788898|7|1888897(88|8/88|888

01 000 000 0 00 000 S A O AR AT
. 0=

Detected Integration: Detection Failed [ Comect Intedaced Defects |
Starting At Frame: N/A

Certainty: N/A

Figure 3.8 Timing and integration issues
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Figure 3.9 Tangramanual timestampentry, it is easy to enter wrong times here

Figure 3.10 TangraFITS keywords selection for a QHY174GPS cameaarect entriesare easily
possible
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