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4, BOUZAREAMH — Observaloire d'Alger - L'Entréa

The Centre for Researchin Astronomy Astrophysicsand GeophysicYCRAAG)
comesfrom the creation of the AlgiersObservatoryin 1890 and after from the
Institute of Meteorologyand Physicof the Globein Algiers(IMPGA)n 1931
Thenameof [ Qh 0 & S NRI®M ({iréAiSiMé long after the independenceof
Algeriain 1962until 1980
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In 1980 the Algerianministry of high study and researchcreated the National
Centerfor Astronomy,Astrophysicsand Geophysic§CNAAGand in 1985 they
changethe establishmentof the statusof researchcenterin Algeria, CRAAGvas
created

64 asteroidswere discoveredncluding858 ElDjezairon May 26th 1916and 859
Bouzarealon October2nd 1916 by the french astronomerFredericSy Thefirst
asteroidhasthe arabicnameof the city of Algiersand the secondhasthe arabic
nameof the villagewherethe observatorybuilt.
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Here the instruments that we
used to observe occultation.

1 ¢ Instruments that we cabe
moved throughoutAlgiers

A Celestror8 with CGEM
mount

A Celestronl1with CGE Pro
mount

2 ¢ Fixed Instruments at Algiers
Observatory

A A 200mm Apochromatique
RefractorguideF/D 9

A RichteyChretienTelescope
810 mm F=6400 mimom
the italian society Dub
Optika
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Since2012 we observed several positiv&ellar occultation by
asteroid using visual method.

We obtained for the first time a positive occultation using the video
method withIOTA VTI Inserter duririge observation of thélriton
occultation on Octobeb, 2017.

We also obtained gositive occultation using the video method with
IOTA VTI Inserter during tledservation of the occultation of the
star TYC 131005281 by 464Megairaon January 12, 2018.

We have also obtained several negative observations but gégn
the weather was against us.

The 4 of August 2018, werganized an expedition to observe the
stellar occultation by th@bject of Kuiper 2014MUG9 in the extreme
south of Algeria but it'svas cloudy.
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Participative Astronomy
occultation in Algeria
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There are hundreds astronomical associations and clubs.

Thereare more than 2,300 youth institutions (youth centers and science
centers) across the country, including more than 80 institutiorslgners
which dependon the Ministry ofYouth.

Thereare also hundreds of cultural centers (which depend on the Ministry of
Culture) throughout the national territory

An exhaustive census of more than 300 telescopes

So, | started to form a network to observe stellar occultation by asteroids
since2016
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861 Aida occults HIP 36411 on 2016 Dec

Star:

Mr= &€.7 Mp= 8.0 Mr= &.0
B = 7 25 30.7€l5 (J2000)
Dec = 15 37 55.352

[cf Date: 7 30 31, 1% 35 351
Prediction of 201€ How 1.0

15 from 23h 58m to 24h 15m UT

Max Duration = 5.5 gecs
Mag Drop = &.2 ([B_5r)

Sun : Dist = 153 deg

Moon: Dist = 2 deg

: illum 54 %
E 0.024"= 0.013"™ in PR 85

Bsteroid:
Mag =14.5
Diz = &7km,
Parallax = 3.455"
Hourly dBR =-1_&37s
diec = &_85"
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444 cyptis occults TYC 0033-00648-1 on 2016 Dec 17 from 17h 17m to 18h 5m UT

Star: Max Duretion = 55.5 gecs Boteroid:
My = 100 Mp = 10.&€ Mr = 3.7 Mag Drop = 2.2 (Z.1lr} Mag =12.0
DR = 1 54 B8_BZ7S (J2000) Sun : Dist = 1Z1 deg Diz = 193km, O.145"
Dec = 3 38 5._5g8 Moon: Dist =108 deg Parallax = 4_510"
[cf Date: 1 55 2, 3 43 3] : illum = HZ % Hourly dBR = 0.&27s3
Prediction of 201& Sep 19.0 E 0.021"= ©_.010™ in PR B1 diecs = 2Z_.23"
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Regionabbservation of thestellar
occultation HIP 104172 by 5247
Krylov inTichy(Bejaia); Sunday
06th August 2017 at 21h05mn UT
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Observation régionale de I'occultation stellaire
de I'étoile HIP 104172 par l'astéroide 5247 Krylov
a Tichy (Béjaia) le Dimanche 06 Aolt 2017 a 22h05mn
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5247 Krylov occults HIP 104172 on 2017 Aug 6 from 20h 48m to 21h 12m UT

Star: Max Duretion = 0.5 secs Bsteroid:
My = £.1 Mag Drop = 5.2 Mag =15.3
DR = 21 & 23_537e (J2000) Sun : Digt = 137 deg Dia = Blkm, ©O.005"
Dec = 2& 55 27._364 Moon: Dist = 45 deg Parallax = &.548"
[cf Date: 21 7 11, Z& 55 51] : illum = 59 % Hourly dBR =-32_2Z0s
Prediction of 2017 Jun 28_0 E 0.084"= 0_03E™ in PR 79 dlec = -5.45"
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Thepath of the occultation bandhroughout algerianterritory of the starHIP104172
Of theconstellation ofCygnusy 5247Krylov.
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Zoom on the occultation banaround. $ 2dityO'l
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12telescopedividedon 6 teamsthroughthe central center of thepath

occultation.Eachteamwascomposeddy 2 or 3 personnes.
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The seconadhational meeting on
stellaroccultationby asteroids on
November 14, 2017 iGhardaia

More thanl1l Algerian departments|

representedby their associations or

clubs participated with more than
30 people who used 2@lescopes
to observe the occultation of the
star TYC 018616291 of Canis
Major constellation by asteroid 392
Wilhelmina.
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392 Wilhelmina occults TYC 0186-01629-1 on 2017 Nov 14 from 3h 57m to 4h 23m UT

Star: Max Duretion = 8.5 gecs Boteroid:

My = 5.8 Mag Drop = 4.8 Mag =14.¢

BR = 7 33 28B_.8933 (J2000) Sun : Dist = 11l& deg Diz = &S%km, ©O.045™

Dec = 4 45 15_548 Moon: Dist = 70 deg Parallax = 4_14g8"

[cf Date: 7 34 Z&, 4 42 BZ] : illum = 18 % Hourly dBR = 0_185s3
Prediction of 2017 Jul 4.0 E 0.015"= ©.011"™ in PR 82 dhec =-18.72"
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Overalldistribution of the teams on the 7 observation sited.afghouatndD K I NF
departments forthe observation ofhe stellaroccultation by the asteroid 392
Wilhelmina
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464 Megaira occults TYC 1310-00528-1 on 2018 Jan 12 from 23h 25m to 23h 46m UT

Star: Max Duretion = 8.3 gecs Bsteroid:

My = B.3 Mag Drop = 4.7 Mag =13.¢

BER = 5 40 8_Tlee (J2000) Sun : Dist = 153 deg Dia = 80km, O0.0&61"

Dec = 21 20 24_Z38 R Moon: Dist =1&3 deg Parallax = 4_H&1"

[cf Date: & 41 14, Z1 20 48] : illum = 14 % Hourly dBR =-1_T83s
Prediction of 2017 Oct 12.0 E 0.027"= ©0.014™ in PR 78 dhec = 8.51"

& 4

3 . _. _- & . " . .-. -' . X i | ) . | tj? - -Ej --------
ESDP XXXVRokycanyObservatory, (Czech Repullic), /= _.
August 2018 ] _______________ R

Qooalt£ 320 : e




On Saturdayanuaryl3, 2018 at 00h33mn local time, the star TYC 1318281 of
the constellation Taurug/asoccultedby the 464 Megaira

15 th
ESOP XXX\WRipkycanyObservatory, (Czech Repu Image Landsat/ Copernicysy Google Ear
August2018 833 PNORARUSUNAWSNCGATGEBCO 1

Visite guidée 16°03'18.38"N 36°15'51.71"E altitude 15130.51




On Saturdayanuaryl3, 2018 at 00h33mn local time, the star TYC 1318281 of
the constellation Taurusasoccultedby the 464 Megaira
More than 30 personsof the algerianoccultation networkpartl(:lped
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Global distribution on the Algerian territory of the observation sites ofdtedlar occultation byt64 Megaira
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Global distribution on the Algerian territory of the observation sites ofdtedlar occultation byt64 Megaira
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Global distributioron the City of Algiersf the observation sites of thstellar occultation byt64 Megaira
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Global distributioron the City of Algiersf the observation sites of thstellar occultation byt64 Megaira
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Global distributioron the City of Algiersf the observation sites of thstellar occultation byt64 Megaira
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Global distributioron the City of Algiersf the observation sites of thstellar occultation byt64 Megaira
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2017/11/15 | 60036 | 1999 TD94 | TYC 1943-00758-1

O- | J.J. Castellani | 00:29:24 | 00:31:35 | M203

VID

2017/11/14 | 392 | Wilhelmina | TYC 0186-01629-1

O- | Jean-Louis Dumont | 03:59:21 | 04:03:21 | M405
O- | Joan Rovira | 03:58:47 | 04:06:20 | M200
O- | H. Fahis/M. Yahiaoui | | |\ M115
O- | A. G ] | M130
O- | D. Bou: 5 : | 1.S0
O- | M.L. Allik et al | | | L90O
Observation with Z. Kebbab/Y. Berbar.|;

O- | E.H. Safar et al | | | L9O
Observation with Y. Hocine.|;

O- | H. Addar/W. Belhadj | | | M130

2017/11/14 | 2264 | sabrina | 4UC565-015083

O- | Michal Rottenborn | 02:27:07 | 02:31:07 | M303
O- | Jiri Rubanek | 02:27:02 | 02:31:13 | M203

ESOP XXX\WRokycanyObservatory, (Czech Republic),
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with Plot...

Plot options... ©) Help XK Bat Adjust Miss times

(464) Megaira 2018 Jan 12 79.0x79.0km. PA0.0"*
Geocentric X 4890.2+2 2 Y 3789.2+6.7 kN

Occult4.120

->Editor

Plot event observations

{Observer & time}

Find best fit

' Center X
Center Y

Major axis (kmj |/9.U

Minor axs km) |/9.U

b=

_ ) ; Motion
Orentation 0.0 i '

dM=0

{
A

9.65km/s, >

[ ] Circular [ ] Include Miss events
Plot scale
Quality ' Notfited w

RMSfit 1.9 £0.1 km

1 BABA AISSA DJOUNAI

52
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Occultation of the star
UCA@ 41014365%9by Triton
on Octoberbt" 2017



PEMO1 Triton (I) coccults 4U 410-143659 on 2017 Oct &5 from 23h 44m to 23h 59m UT

Star: Max Durastion =1gl.0 secs Bsteroid:

My =12.4 Mp = 12.4 Mr = 12.4 Mag Drop = 1.4 (1.1r) Mag =13_5

BA = 22 54 1B_4383 (J2000) a4 - - Sun :  Dist = 143 deg Dia =270%km, 0.128"

Dec = - & O &.318 ... = ¥=12.7. R=124 Moon: Dist = 34 deg Darallax = 0.302"

[of Date: 22 55 14, - 7 54 23] Doi1lum =100 & Hourly dBE =-0.188s
Trediction of Z01& Nov 220 E 0.050"x 0.050" in DR S0 dhec = —0.&2"

THO object

Possible accuracy loss in light-curve measuring
because of Meptune's stray light
{ star at 10 " from the limb of the %= 7.8 planet )

e, 8 ]

The study of Triton's atmospheralby the
ESOP Y00k ] Cyech Reoubi occultation method makes it possible to
AugUSt 2018 yeampbservatory, (Czech Republie)l. jdentify and understand its evolutidin time.



30 le Earth

Visite guidée Daté des images satelli 4/12/201588817258/26193;N| 3310/ elev: ‘m galtitude 7588.79 km O

ESOP XXX\Rokycanybservatory, (Czech Republic), OCC u Itatl on ban d Of Trlto N
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Neptune

Mag 7.6 B

UCAC4110-143659

Mag12.4

One nightbefore occultation

P6 21:05:01 6385 7188 3684

56



Neptune mmp @

1

UCA@ 410143659

Twohoursbefore occultation

P9 22:01:0f 372 572 283135

o7



Duringthe occultation

e
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Satellites: 8 HDOP: 1 .1
UTC: 23:54:10 2017-10-05
Latitude: 3647 .8683 N
Longitude: 00301 89332 E
Altitude: 356 .6 M MSL
WGS84 separation: 47 0 M

CPU clock 8838320 Hz

AdJ clock 1000000 Hz
vSync 20000 CPU us
External PAL Ful |screen
Almanac 23h 2017-10-05

Coordinatesbtainedby IOTA VThserter 59



Triton 2017 Oct5 2849.7 +63.2x2849.7 km. PA0.0°
Geocentric X 2954.2+6.3 Y 4919.9:20.0 km N

Minor axis (km) d
— Motion
Orientation

7| Circular Include Miss events

Plot scale

Quality of the fit Not fitted +

& Opacity
RMS fit -2.2 £28.7 km

8" International Workshop on
Occultation and Eclipse, Istanbul
(Turkey), Marct2018

Occult454.0 (PR— Ty TH— H 500 km Grid




LightCurveobtainedby TANGRA software
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Triton Occultation 2017-10-05.T81cm Algiers 8kt
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Speciathanksfor Bruno Sicardyand Mike Kretlow
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Expedition to Observe
Stellar Occultation of
Next New Horizons
Spacecraft Flyby
Target ULTIMA THULE
2014 MUGB9 at
Tamanrasset (ALGERIA)
on4 August 2018

Union ; J P ulsion Labor

CRAAG aln ttt f'I' h alo

ESOP XXX\RokycanyObservatory, (Czech Republic),
August 2018

‘/ . //\?\\AL U( N
/ = . /'..\
/63 - : International ' l d (F » v.
QZ/ I l l Astronomical N | (- 3
2 | w \% e o« of
é’? X




New HorizonsProbe

Goal : Flyby of Pluto system R015and a Kuiper objet ir2019 .



The Occultation oMU20180804Star by
the Kuiper ObjetULTIMA THULE
2014 MU 69 in Augusti®2018

Thepredictionis basedon a GaiaDR2 pre-releasepositionfor the starand
the orbit estimate for ULTIMATHULE2014MUG9. This orbit includesall
data up through March 21th 2018 Theeventwill be at 01:24 UT Thetime
at Senegalis 1:21:30 and Colombiais 1:26 UT Star position is RA
19:04:21.5, Dec-20:35:37 (2000.

TY®291-3981 Star
Magnitudeof the occultedStar: 13.3
Durationof the occultation: 1 to 2 seconds

ESOP XXX\WRokycanybservatory, (Czech Republic),
August 2018




PTo essor Marc BUIE" ,

NASASHPErvisor of the ocgultation cémpaig

OVIUZ20180804Star by ‘the Kuiper Objet
2004 Mum August™2018 7

SOP XXX\RokycanyObservatory, (Czech R
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Chords obtained by the observation of the Stellar occultation
of 2014 MUG9 in July 72017, Argentina

SR -

June 3rd /z—:

— July 17th

ESOP XXX\WRokycanybservatory, (Czech Republic),
August2018




Occultation by KBO 2014 MU69 on july 17, 2017
Argentina

—

ESOP XXX\RokycanyObservatory, (Czech Republic),

August2018
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The path of the occultation in the world Map
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The path of the occultation in Senegal, Mauritania and Mg
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Distributionof the 23 NASAelescopesstations
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Zoom on the path prediction of the occultation in Tamanras

22245!26.0245N| W6210:18.765EMelev: " {0imT  altitude 233192




occultation In Tamanras
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2 '|.|‘|'U3Ua.t_,i:0n,of the ev'é_r'itua’lshap'é.;c}f' 2014 MU69 ke
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Flybyillustration of the eventual double Kuipeobjet 2014MU6G9
by New horizons in Januaid#t 2019




ESOP XXX\Rpkycanybservatory, (Czech
~ August2018




T ——— '5‘?"‘ o . T s -
’:ﬁ‘ N e R T
- .- > - !i!

e s =

ESOP XXX\WRopkycanybservatory, (Czech Republic),
August2018 Va4



KXVRpkycanyObservatory#{Czech Republic),

—,‘. l. '. - ¥ : ’-

. e



ESOP XXX\WRopkycanyObservatory, (Czech Republic),
August2018










Study of stellar occultation by
asteroids with low probabillity

ESOP XXX\WRokycanybservatory, (Czech Republic),
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8405 Asbolus occults 4UC 650-023547 on 2017 Nov 20 from 20h 47m to 20h 56m UT

Star: Max Duration = 3.4 secs Astercid:
Mv = 14.5 Mag Drop = 7.9 (10.4rx) Mag =22._4
RA = 4 52 5.5827 (J2000) Sun : Dist = 155 deg Dia = 84km, 0.00€&"
Dec = 35 5§59 3.252 s Moon: Dist =157 deg Parallax = 0.435"
[fof Date: 4 53 21, 40 0 39] : illum = 5 % Hourly dRA =-0.521s
Prediction of 2017 Nov 15.5 E 0.250"x 0.150"™ in PA S0 dDec = 0.03"
Prediction 1s Irom RIO_TNU Teed. contact E!U_mb group with any observations
TNO cobject
-
= _‘:-'._(;'__;. i
e
45 40
58 57 .46 ] 44 43 42 L4l 3

ESOP XXX\RokycanyObservatory, (Czech Republic),
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