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Plot prepared®by the Miner Planet Center (2002 July20).



Geometry of an Asteroid Occultation
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A, E: Negative observations
B, C, D: Positive observations
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Why Occultations ? T['ta rtoto Aoyo;




Why Occultations ?  la oo Aoyo;

AvtopolBEc

- E€aywyn EMLOTNOVIKWY CUMTMEPACHATWY arto TNV avaluon Twv deSopEVWV
arno AoTPovVOUOUG

— JUVEPYOTLKN TIPOOTIAOELO EPACLTEXVWY OLOTPOVOUWY OE TOTILKO N SLEBVEG
eninedo (10TA, EAON, PLANOCCULT, RASNZ)

— MNpocdLopLOUOC GYNOTOC KOL SLOCTACEWY ALOTEPOELOOUC
(mtpodiA peyainc akpifetac)

— AvakaAuvyn dopudopwv aotepoeldwy

— Evbeitelc yua Uapén cuvodol aoteEpa

- ZUVGpT[aO“SLKI"] ’ep.nstpia (') mapatnpnong actpovouLkol GaLvVOUEVOU O€
TIPOYLOTLKO XPOVO.

AUGKOALEC

— ABeBalotnTo 0TOV UTIOAOYLOUO TWV TPOXLOKWY OTOLXELWV A0TEPOELSWV AAAA
KOLL TwV aKPLRWV BECEWV TWV AOTEPWV.

— > ABeBoalotnta otnv npoPAsdn Tou povomnatiou

— E€aptnon amo TIC KALPLKEC KOl YEWYPAPLKEC CUVONKEC
— Xpelaletal popntog e€omAlopog ota 12V

— XpOvoc KoL YprHo Yol LKpa 1 peyaia taéidla

— Alyol (kat adooLWUEVOL) TTOPOTNPNTEG




Ontik Napat)pP1on AnNOKPUWPE®V ACTEPKDV

1. Av napatnenOnke amnokpuPn A OXL ATTO CUYKEKPLUEVO TOTIO

2. H éuapkera tnc anokpuPng

3. Hakpng wpa UT evapéng kat AR§ng tou patvopevou




Ornuikn) ITapatripnon

* TnAeokoruo

* XPOVOUEIPO, WPNPlAKO 1 AVAAOYIKO




Ontikn Mapatnpnon

® 4-10inch (10 - 25 cm) Telescope
* SW A LW Radio

® Xpovouetpo n Mayvntodwvo




DCF-77 Radio Controlled Clocks

g ;e

Hxntikd onua oo
PadtopoAol DCF-77 :

Alarm pe SlokpLtouc
NXNTWKOUC TTAAULOUC

(akpiBelac milli sec)

KAOe HeuTtEPOAETTTO.




Aotepoednc: 168-Sibylla — AabpLo 26 louAiov 2007

Positive!

LAT: 37deg 40’ 44” North
LON: 24deg 03’ 46” East
Elevation: ~5m

Recorded Start: 01 h 00 min 41.75 sec UT (Voice -Natu!)
Recorded End: 01 h 00 min 47.80 sec UT (Voice -Twpa!)

A10pBOwon pe apaipeon tou peocou xpovou avtidpaong = 0.3 sec

Start: 01 h 00 min 41.45 sec UT (+/- 0.1 sec)
End: 01 h 00 min 47.50 sec UT (+/- 0.1 sec)
Duration: 6.05 sec (+/- 0.2 sec)



Aotepoednc: 168-Sibylla — AabpLo 26 louAiov 2007

Positive! é
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Anoxpuywelg actepaVv pe Video & GPS (Pwtopcetpia)

H oUyxpovn TAon O0TOUC EPOCLITEXVEC OLOTPOVOLOUC TTIOU aAloXOAOUVTOL LE TIC ATIOKPUYELG
elvat n kataypadn tou dalvopévou oe Bivteo. MNa To OKOMO AUTO XpNnOLpOTOLOUVTAL
urepevaiobntec kapepeg CCD, ouvnBwWC aOTIPOUAUPEG, OL OToileC oTtEAVoUV otnv €£0do
avoAoylko onua Bivteo. OL KAUEPESG aUTEC elval  kapepeg tumou CCTV (Closed Circuit
Television, surveillance, security cameras) mou elvol WAVIKEG ylwo TNV Kotaypadn
amokpUPEWV aoTEPWV OaAAA Kol HETEWPWV, KaBw¢ n umepuPnAni evaloBnoia toug
ETWTPETEL TNV Kataypodn opUSpwWV aVTIKEWWEVWY HE TOAU uPnAd pubuod Kape To
deutepoAento. H turikn evawoOnoia kupaivetat anod 0.001 lux €éwg 0.0001 lux oto f/1.4 ko
10 TUTILKO frame rate eiva 25 fps oto cuotnua PAL ko 30 fps oto NTSC.

H kataypadn pe Bivteo/GPS eival Wbaviky pEéBodoc kataypadnc yla TG MEPLOCOTEPEC
TEPLITTWOELC Ttapatipnong amokpuPewv, KabBwc npoodEpel tn duvatotnTa AMOTUTTWONC
Tou dalvopEvou Pe TOAU KaAo time resolution.



E€¢omAlopoc VIDEO

® Meade LX50 10 inch (25 cm) Telescope at f/6.3
®* Watec 902 H2 Supreme % inch CCD camera

® Garmin GPS18 LVC OEM Sensor

® TIM-10 GPS Time-Inserter tnc AME

® Video Monitor 10.4”, VCR




E€¢omAlopoc Kataypadnc oe Bivteo




é Aotepoeldng 654-Zelinda - Aopokog 10 2emteuBpiov 2007 20:51:21.112 UT

Star {2000} :

654 Zelinda occults TYC 0539-00499-1 on 2007 Sep 10 from 20h 46m to 21h 2m UT

Max Duration = 10.7 secs M Occultation pfﬁb&b"ﬂ}l from
Mir = 9.4 Mp = 10.&8 Mag Drop = 3.4 Mag = 12.8
Bh o= 2zl 1d4 4388l fun @ Dist = 148 deg Dis = 127km, 0.0540| centralfine 94 %
Lec = 7 25.54.5& Moon: Dist = .153 deg Parsllax = 4._705" shadow edges @ 50 %
Pradiction with data from Praston illum = 0% Hourly dBA = -1.954= 1sigmalines : 16 %
Plot for Long 1l5.0 Lat 40.0 Tncertainties: Major = 028", Minor = _023", PA = 35 dhec = -11_58"

CAUTION ! These calculations of probability are valid only if there are not hidden errors in the measures (like unknown double star/asteroid), which happens rather too often
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Aotepoeldnc 654-Zelinda - Aopokog 10 ZemtepBpiov 2007 20:51:21.112 UT

Positive! é
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Aotepoeldnc 654-Zelinda - Aopokocg 10 ZemtepBpiov 2007 20:51:21.112 UT

Positive!

Ao GPS:
Evapdn: 20:51:21.112 UT
A1N¢n: 20:51:31.352 UT

Alwapkela: 10.240 seconds

LAT: 38 poipeg 57.0277 ' North
LON: 22 poipeg 22.9121" East
Ywonuetpo: 668 p.




{= euraster.net - 2007 European Asteroidal Dccultation Results - Windows InternEt'.E:mI-nh;_r

2007/09/10 | 654 | Zelinda TYC 0539-004599-1

-]
| Vagelis Tsamis 20:39:00 | 20:55:00 | M254 | VID |JeR | £ 22 32 54.7 | N 38 57 91.7 | 668 |
10.24 | 203512111 | | 20:51:31.35 | | GBS+t | I | :
04+ | Dimitris Kaperanakis || 20:39:00 | 20:55:00 | M200 | VIS |JGR | E 22 22 54.7 | N 38 57 01.7 | 668 | |
9.81 | 20:51:21.64 | | 20:51:531.45 | | [ l [z
| Ewriaki Tigani 20:49:00 | 20:52:00 | Mi50 | VIS |JerR | E 22 22 54.7 | N 38 57 01.7 | 668 |
10.4 | [ I | | | | |
LY BraC1on IIREEE. | 5

2007/09/09 | 1456 | Saldamha | T¥YC 2389-01062-1

O- | Maurice BAudejean | 23:52:03 | 00:02:03 | M320 | €CCD | FR | E 00 16 31.8B | N 47 10 09.3 | 105 | WS |:
2007/09/06 | 2005 | Hencke | HIP 115053

O- | Gerardo Sbarufatti | 23:01:00 | 23:15:00 | M203 | WEB | IT | E 07 28 37 | ¥ 45 47 15 | 1530 | 5 |:
O- | Simone Bolzoni | 23:04:00 | 23:09:00 | M20d | VIS | IT | E 08 51 07 | ¥ 45 38 18 | 235 | I
2007/09/05 | 3505 | Byrd | HIP 115396

0- | Caguel, Vandescal | 19:55:31 | 189:59:01 | M305 | CCD | FR | E 00 03 31.8 | N 43 08 40.4 | 488 | WS |:
O- | Rene Roy | 19:50:10 | 20:02:26 | M308. | €ED | FR | E 05 12 502.2 | N 44 02'32.2 | 250 | [
O- | Simone Bolzondi | 19:53:00 | 19:59:00 | M200 [ VIS | IT | E DB 51 97 | N 45 36 18 | 235 | [:
2007/09/04 | 1699 | Honkasalo | TYC 1231-01675-1

potential N, 5 (0. Kloes)

00— | Maurice Rudejean | 2214505 | 2359103 || ™330 | HEED: || SERY ] EE: B0 e 3108 ] Ko470030 1ess3 ] 105 | W5 |;
00— | Jean Lecacheux | 22258700 | 23:5%:30 || MIe20 | WIS || ER!|]E: 02 %3 985 || W48 498 1725 || 167 | W3 |:
O— | Bertrand Thooris | EE2 254220 ] s0R'E3s:30 ||| MIES | WIS | ‘BE: | -E: 08307 40 | W58 43 30 | 24 | |7
0— || Pauwels, Wingerhoets: | 23:42:31: | 00:05:47 | ™M858 | €CD | BE | ‘E. 04 21 28 | K50 4751 | 153 | WW |
Clond interrnmptions 23:48:28 . 4/30.6, 23:48:38.1/35.0, 23:49:18.3/20.2.|:

O- | Rene Bourtembourg | 23:53:00 | 23:58:00 | M254 | VIS | BE | E ©O5 06 25.8 | W 50 17 40.5 | 321 | W |:
O+ | F. Van Den Abbeel | 23:53:5% | 23:57:00 | M2Ze0 | CCD | BE | E 05 23:'50.5 | W 50 D0 14.8 | 475 | WS |
1205 23 ahheano e | 23255303348 | | GBS | | I g

O- | Franz Stark | 23:409:41 | DD:00:%6 | M152 | ¥ID | DE | E 07 12 33:% | N 51 34 20.3 | 65 | WS |:

2007/09/04 | 474 | Prudentia | T¥C 1330-01001-1

Internet Explorer  + €3 Finnacle Studio Plus - My... 2 Mi rPoint... = - [Lirti. | (1 ) g WL D P



E11 Dawvida occults 2UCAC 25613567 on 2011 Mar 12 from 3h 33m to 3h 3%m UT

Star: Max Duratiom = 15.2 secs L=teroid:

My = 12.5 Mag Drop = 1.0 Mag =12.%

RL = 18 25 1_.3115 (J2000) Sun - Dist = 74 deg Dia = 3Z2¢km, ©0.115"

Dec = -1€ 31 1&£.814 Moon: Dist =153 deg Darallax = Z.Z254"

[of Date: 18 25 41, -1& 30 50] D illum = 41 % Bourly dRE = 1_500s
Prediction of 2011 Jan Z0.0 E 0.05%%"x 0.0%5™ in PR S50 diec = 0O_.78"
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Observing locations currently announced by other observers: Site resolution: 14.1 km

1 = Baruffetti P Home, GAM3 - BIGI M Home (10); 2 = Obs.Stuttgart, M15, Farago, VVan F Home (18); 3 = Manek J Home; 4 = Santhid; 5 = Canales O Pinsoro; 7 = Dangl G Home; 8 = Korec M Maximilian Hell =
Observatory & Planetarium; 11 = Home; 12 = Voropaey V Home; 13 = Observatoire de Visker; 14 = Santa Maria a MOnte Qbs.; 15 = Janik T Home -




Analyzed file rlmme [ Davida WDub.awi] Photometn in each Frame / Object: Distance=583666900km Yelocity=21447m/sec

2000

1000 [% '_-" i 1 g

-1000

12 March 2011 - Greece

1 "I:*'1M' ||_ s :l

LAT 97" 89! 861.97" N
LOM:237583" 36.21"E

EPS++ TIM-10
Wgtec 902-H2

Meade LX200-F 40cm at /3.4

'Ellinogerrmaniki Agogi Ohbs. |T
~Wagelis Tsamis & Kyriaki Tigani l e %

u\

|q.|ﬂu' ?

Occultatl on of 2ZUCAC 25613567 by asteroid Dav

ida

Disappearance; UT 03nr 3dmin 28 482sec +- 0.04 sec
Reappearance: UT 03hr 34min 43.922sec +- 0.04 sec
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Anorpuyelg actepnv pe CCD (Pwtopcetpia)

CCD M£Bo0doc¢ 1: MoAAanAeg AP el - Embiwkoupe va kdvoupe Afdn 660 to Suvatov
TIEPLOCOTEPWYV PWTOUETPLKWY ONUELWY, KoL OMwodAmote ToUAAxLoToV TPLWV (TPELS N
neploootepec AnPelc péoa otnv anokpuyn). Na tnv aocdaAeéotepn emttuyia tng pebodou
Xpelaletal eite peyalo tnAeokormnio, €ite CCD pe duvatotnta apkouviwe yopyou pubuou
ANPewv.

CCD Mé€60o60¢ 2: Miac ANPNn¢ - Embuwkoupe va kavoupe pia Afjdn CCD, otnv omoia va
geumnepLExetal n anokpuPn. Maipvoupe eniong AAAec SU0 N TEooEPLS LoOxpoveC ANYELS, pia
A 6V0o mpLv Kot pia [ SU0 peTA TO GALVOUEVO, WOTE OL TPELG 1 OL TEVTE auTeC ANYPELS va
OUYKPLOOUV PWTOUETPIKA Yo va peAetnBel n avalntoupevn mTwon AAUTPOTNTAC TOU
oToXou. 2tpatnylkn: O xpovog €kBeong Texp MpEMeL va €ival TOUAAxLotov (0oC HE TO
aBpolopa: xpovog tng amokpuPng + 2 dpopeg ent tnv afeBatotnta xpovou Evapéng oto 1
olypa (1 sigma uncertainty interval)

CCD Mé£60o6boc¢ 3: Drift-SCAN (Actpoixvn) - H tpitn avty péBodoc Bewpseital dplotn
HEBoboC. Me tn HEBOSO auth CTAUATAME TN AELTOUPYIO TOU AOTPOOTATN OTO TNAECKOTILO
noc Alya deutepoAemnta npLv yivel n amokpun, evw mopaAANAa KAVOURE pokpd EkBeon pe
10 CCD. Ta aotépla tou mediou dtaypddouv aotpoixvn, KoL v €Xoupe amokpun, to
dWTEWO (YvoC¢ Tou aotépa-otoxou 1 Ba Sdtakomrtetal A €va TUNHo Tou Ba mapouotaletal
apudpotepo, avaloyo HE TO TOCOOTO MHELwoNG tou ¢WIOC TOUu OToYou — OdLoTL
Kataypdadetal TAEOV LOVOV TO PwE Ao TOV A0TEPOELSNA.



0.8 —

06 Amokpudn tou aoctepa 2UCAC_33233154 (13.2 Vmag) —
aro tov aotepoeldn Davida (11.5 mag) otig 7-5-2010.

0.4 —
0.2 —
0.0 TSR S T R R TSR S R R IR T S S ST S S N S R TR TR R |




511-Dawvida, 0B/D5/2010
Time (GR] Qlhr S50min

JUCAC - 33233154




Photormetry - Dav100.fit ==

Information |jj__|
Cursor (¥=-123,Y= 35) Rad= 5 Rad2=9
Pixel 25045 000 Magnitude  -2.181
Madmum  25722.000 Intensity 223864731
Minimum 1888000 SHR 325.001

Median 2368 000
Average 4685753 Bod Avg 921990
Std Dev 5035 567 Bod Dev 76.535

Centroid  (X= 122908, Y= 35130) Dav100.fit = o =™
FWHM 2539 Fatness  0.185

Target
[2UCAC 33233154 & Davida]

| — Displayin . —
Mode |ﬁ~perture | iR Calibrate = |

Check Star
| x 2UCAC 33233148
Comparison Star
2UCAC 33233159




O] SCANALYZER - Asteroid Occultaton Dft-Scan Analyzer (Ss|si={ i S
060329 Vesta X 682: 15253 Width: 531

rm’""tqur..nl‘fs,r.-’m,!-,;«ﬂ;}..j e
b eninarnsepl

" smoori 1>

I

Trail Start Dizappearance Reappearance Trail End

[ 20515 % 455.65 M X 603.01 [ x: 744.12 |

IMAGE ANALYSIS

As with any CCD image, the drift scan should be calibrated with bias, dark and flat field frames to achieve the
highest signal to noise ratio. Contrary to popular belief, timing resolution of an occultation using a CCD drift
image is not limited by pixel size, except in unlikely events of very short duration. Trail ends can be measured at
the sub-pixel scale by interpolation of the values contained in adjacent pixels; in effect joining the dots to find
the point where the profile crosses a certain brightness level. For best results, the whole width of the trail
needs to be taken into account by averaging X values over several rows on the Y-axis. In this can be
achieved automatically using a horizontal box aperture.

Mnyn: John Broughton, DRIFT-SCAN TIMING OF ASTEROID OCCULTATIONS


http://www.asteroidoccultation.com/observations/DriftScan/Index.htm
http://www.cyanogen.com/
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201P

Europa Occults Io
Telescope: Meade LX50 10" SCT - CCD: ATIK 16-HR
Photometric Filter: Bessel IR (Schuller-Astrodon)
27 May 2009 - Lavrion, GR

Estimated Time of Minimum: UT 00:52:44

. Callisto (IV)

Observers: Vagelis Tsamis & Kyriaki Tigani

"
PO L ey L e |
L L L] +, =

L)
P
LA

Differential M agnitudes

Io + Europa (I + II)

Ganymede (III)

[Crore




Dishui Lake, Shanghai Vagelis Tsamis & Kyriaki Tigani
Lens: SIGMA 70-200 APO

CCD: WATEC-1000

TIM-10 GPS Video Time Inserter

C3 @ UT 01:43:04

LgEs 1210593 . 9528
L= 3833 _ 86280887
898722:8143846 387



H amokpuyn tou acTtépa HIP 107302 (45 Aiyokepw) atro
TNV atgoc@aipa Tou TTAavhnTn Aia otig 3 AuyouoTou 2009

JUPITER <> 45 CAP ELLE DISAPPEARANCE (2/30)

Ellinogermaniki Agogi Obs.
3 Aug 2009

Jupiter 45-Capricorni Occ.
INGRESS Light Curve
(Dissappearance)

Telescope: 40 cm

0.8 —

0.6 —

0.4 —

0.2 —

Meade LX200-R
CCD: ATIK 16-HR
Methane Band Filter

Observers:

Vagelis Tsamis
Kyriaki Tigani
Apostolos Christou
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82550

82600 82650 82700 82750 82800

82850



H amokpuyn tou acTtépa HIP 107302 (45 Aiyokepw) atro
TNV atgoc@aipa Tou TTAavhnTn Aia otig 3 AuyouoTou 2009

JUPITER <> 45 CAP ELLE DISAPPEARANCE (2/30)

0.6 —

EuxapioTw yie

2 —|

- EpwTtNOEIC; ‘

-0.2

82550

82600

82650

82700

82750

Ellinogermaniki Agogi Obs.
3 Aug 2009

Jupiter 45-Capricorni Occ.
INGRESS Light Curve
(Dissappearance)

Telescope: 40 cm
Meade LX200-R
CCD: ATIK 16-HR
Methane Band Filter

Observers:

Vagelis Tsamis
Kyriaki Tigani
Apostolos Christou

82850
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