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File name: 20130116 _SA0128395 FTavakkoli.dat
Reduction date: Thursday, 24 January 2013
Ephemeris: DE414, DE423

Limb basis: Kaguya {0.2deg resolution}

O-C basis: limb correction applied

Telescopes:
Aperture Longitude Latitude  Alt

# cm O o ' " m

A 20 +504027.2 +3359 27.51528 (Arak)
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Ephemeris: DE414, DE423

Limb basis: Kaguya {0.2deg resolution}

O-C basis: limb correction applied

Telescopes:
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Detection and characterization of extrasolar planets (1)

Roger FERLET (Institut d’astrophysique de Paris CNRS - UPMC)

Introduction

In November 1995 the famous journal "Nature" published
an article which put planetary sciences not only as a new
hot field in both observational and theoretical astrophysics
but also as a topic with a large public impact. This article
was reporting the first discovery of a planet orbiting a star
beyond our Sun, namely the solar-type star 51 Pegasi. As
a matter of fact, nearly four centuries after Giordano
Bruno was publicly burnt in Roma partly for having
claimed the plurality of worlds, science was able to set up
means in order to tackle one of the oldest quest of man-
kind: are we alone in the Universe ? To date (November
2012), 850 extrasolar planets are known. Without being
exhaustive, we shall briefly review the main detection
methods, together with the big surprises which arose dur-
ing these last exciting seventeen years.

Direct detection

To make a picture of an extrasolar planet is of course a
major goal; however, it is extremely difficult for two main
reasons. First, the angular separation between a planet
and its parent star as seen from the Earth is very tiny. For
instance, Sun-Jupiter from 4 light-years corresponds to 4
arcsec (or 1/900°) and from 100 light-years, to 0.15"; Sun-
Earth from 100 light-years is only 0.03". Because of the
atmospheric turbulence, standard optical telescopes can-
not resolve objects separated by less than about 1". The
largest telescopes in the best sites which are equipped
with the sophisticated adaptive optics technique, which
aims at correcting for the atmospheric turbulence, can
presently provide a spatial resolution of at best 0.1" in the
infrared. Second, there is a huge contrast between the
planet and the star, the latter can be up to 10 billion times
brighter than the former. To image an Earth around a Sun
at 10 pc (1 parsec is the distance at which the semi-major
axis of the Earth orbit — 1 astronomical unit (AU) or 150
million km — is seen under an angle of 1"; 1 pc = 3.26 light
-years) would be equivalent to image from Paris a glow-
worm located at 30 cm next to a lighthouse situated in
Marseille (about 800 km away) ! This is impossible with
the present day optical instrumentation. However, in the
near infrared the contrast (for a solar-type star) is reduced
to about 10 million, and it is becoming feasible to register
the thermal emission of sub-stellar objects (not yet Earth-
like planets) around stars thanks to adaptive optics. As of
November 2012, thirty planets have been imaged.

Indirect detection: dynamical effects

A solution to overcome these difficulties is to follow the
method used by Le Verrier for the discovery of Neptune,
namely the gravitational perturbation induced by the planet
onto the motion of its parent star. As a matter of fact, in a
star-planet system, it is both the planet and the star that
are orbiting the center of mass of the system. For instance,
the center of mass of the system Sun-Jupiter is only at
0.005 AU from the center of the Sun (just beyond the solar
surface), and Jupiter is thus inducing a small orbital motion
of the Sun of about 12 m.s™ around the center of mass,
with a period of 11.9 years which is the orbital period of
Jupiter at a velocity of 13 km.s. We describe the three
different means for detecting this small stellar motion.

Astrometry

An obvious way to detect the small stellar wobble around
the center of mass of the star-planet system, is to monitor
the star position on the plane of the sky. Some astrono-
mers dedicated most of their professional life to that goal.
But they never succeeded because the angular scale of
the stellar motion is extremely small, even at short dis-
tances. For example, the solar motion as seen from 10 pc
is of the order of 100 pas. This is yet too small to be reach-
able with the present day ground-based optical astrometric
techniques, but is within reach of interferometric tech-
niques in course of implementation at e.g. the European
Very Large Telescope in Chile, or of already programmed
space missions like the European Space Agency project
GAIA to be launched in 2013. The detection of an Earth
mass planet around a one solar mass star at 100 pc would
require an astrometric accuracy better than 30 nas, still far
below the precision foreseen with GAIA.

To summarize, the astrometric detection can be used with
all types of stars; it gives access to the exact mass of the
planet; it is more sensitive to long periods (or large separa-
tions) and is inversely proportional to the distance of the
star.

Timing
Another way is to make use of the enormous accuracy
reachable when measuring time. Suppose a rapidly, ex-

tremely regular rotating star emitting a very focused elec-
tromagnetic radio signal, like a lighthouse.
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The stellar motion induced by a putative planet can be
detected by monitoring the arrival times of the signal when
it passes in view of the Earth. This method succeeded in
finding exoplanets, including one no more massive than
the Moon ! Timing can also be applied to some eclipsing
binary stars, and as of November 2012, seventeen plan-
ets have been detected. However, such celestial ex-
tremely regular lighthouses — pulsars or neutron stars —
are very much less numerous than solar type or cooler
stars.

To summarize, the timing method allows the detection of
very small mass objects and even satellites; it is insensi-
tive to the distance of the system. However, it mainly ap-
plies to very peculiar and rare stars — pulsars — which are
left-over of some supernovae explosions, implying proba-
bly a different formation process than planets around stan-
dard “burning” stars.

Velocimetry

Still to detect the small motion of the parent star around
the center of mass, the third method is using spectros-
copy. If one records the spectrum of the star when it is
approaching the observer, the stellar lines will be blue-
shifted towards shorter wavelengths because of the Dop-
pler-Fizeau effect; on the contrary, when the star is reced-
ing from the observer, stellar lines will be redshifted to-
wards longer wavelengths. Then, by reconstructing the
stellar radial velocity curve as a function of time, it is pos-
sible to derive an upper limit to the mass of the planet:
m.sin i with i the inclination angle of the system with re-
spect to the line of sight (if the orbital plane of the star-
planet system is seen face-on from the Earth, there is no
more Doppler-Fizeau effect, thus no possible detection).
Furthermore, from the shape of the velocity curve it is pos-
sible to infer the eccentricity of the planetary orbit.

The challenge was to reach an accuracy better than 10
m.s?on radial velocity measurements in order to detect
Jupiter-mass planets. This has been successfully per-
formed in 1995 by two Swiss astronomers — Michel Mayor
and Didier Queloz — who were observing at the 1.93 m
telescope of the CNRS Observatoire de Haute Provence
(OHP, in southern France) the star 51 Pegasi with the
spectrograph Elodie. The semi-amplitude of theradial ve-
locity curve was 59 m.s?, leading to a planetarymass
(modulo sin i) of 0.47 Jupiter. Beside being the first extra-
solar planet detected around a solar type star, another big
surprise wasthe period of the planet: 4.231 days, which
corresponds to asemi-major axis of 0.05 AU, to be com-
pared to the period of Jupiter 11.9 years.

To summarize, the radial velocity method gives access to
different orbital parameters, but is limited to stars showing
very many spectral lines in order to increase the measure-
ment precision. Fortunately, this is the case of solar type
and cooler stars, the most abundant ones in the Galaxy.
The majority of the known exoplanets were discovered
with this method. Of course, at the beginning the method
was biased towards short period planets which are very
close to their parent star, the so-called hot-Jupiters. But
with time, planets with longer and longer periods are de-
tected. The method is also biased towards more massive
planets which induce larger velocity shifts. However, the
increasing accuracies (better than few tens of cm.s™) of
spectrographs such as HARPS installed at the 3.6 m tele-
scope of the European Southern Observatory (ESO) and
dedicated to the search for extrasolar planets, allowed
(with many, many observations) very recently (October
2012) the detection of an Earth-mass planet orbiting a
Centauri B, the closest star beyond our Sun'!

Figure Credit: David A Aguitar, CfA

However, the method has some limitations inherent to the
star itself. For instance, photospheric activity related to
spots at the stellar surface, chromospheric activity and/or
seismic activity due to some stellar oscillations, can well
mimic radial velocity variations. Also, confusion cases can
arise from stellar blends such as grazing binaries, small
stellar companions or eclipsing binaries in a triple stellar
system.

It is interesting to notice in the radial velocity curve a spe-
cific spectroscopic signature due to the rotation of the
star. In the case of a planet passing in front of its parent
star (a transit, as seen from the Earth; see below), distor-
tions of the stellar line profiles arise because of the small
fraction of the rotationally Doppler-shifted stellar disk oc-
culted during the transit. This is the so-called Rossiter —
McLaughlin effect which has been observed a few times.
It allows to further determine the angle between the orbital
plane and the stellar equatorial plane, as well as the rota-
tion velocity of the star.

JOE

Journal for Occultation and, Colipsing - IOTUME

Page 5



(1) G y5319 ol sl 5 b JISIT

Institut d’astrophysique de Paris CNRS - UPMC I &8 21, joudg »

PO LIPS W (1

(e 2) (Spoliys ol 36
e sl by ool oslitul by (53,5 JLs Al (nl Jo sln o o, S
o)l 3979 Jodo 4 el B9 e (5l (SaST 4 &5 g, (ulenl (i aiS
83k 0 i s Sy 50 Sl 101l (g0 9929 yole o)l LS > yras 5o
P S Jie Gl 832 (o0 ey S0 590 4 998 o)l o8 g o)l pa
£z 50 5 o9 alols 0005 Szs5 Lis alols (o (g yntiam a5 dsglite
12 el (5)le &8 5 S 6yl s )95 s (0l 50 45310 18 A o5
CS o S o sy g Wl 119 gl 0)90 b g oy 35 50 590 4 4l xe
Jo) sl o dle 118 sl ey b 5 astl 2esls 13 ey (s e

G el 95 45 oy 5 10 3929 @Bl )0 5 oy S e 590 4y Oud e S

wals Wiy e ojlin gl OS5 cul 352y (Al ye p ol 5t adlr S
65“)&53',‘ Slpoly aw ool ()T 290 4 (0,5 b 10 o)l G 092y p (2295
oS o0 (Brre gl o)lin 2l CS >

s i

L "o & " ol 5 e ol 33) g8 5l ST sl o
= ol el S LS oS> saimo yLis 45 oo ool " byal
S 2 0g elss 350 355 Lol el lossl dte 5 0l (i ol 0l
e 59 58,5 oy 5185 (6 ) ol S s o 5 sl sl olsne
) ok 4 Koo Jelgd po (i (] o ey (135, gy o)l il
Sl Sz agly cnl Bl o 5l (Bads 09 oo 13,5 o gl Soop alold
Sy 10 alold 5l anis ;o5 &5 o iged (sl - (550,505 SS&5 L6 o5
L o5 ol S5 (3 (sl sl o5l ol sl (guogd alig S0 10 090 (522
dhsss! ale izl cess ;o sla ojsn b Ll ol SSas LB o) pol Sy
a2l sl aS olad gla oo jgele b (Lo 50 (Lgyl S5 (s ogSl)
ol ol e anlss by 2013l o a5 U L)l b ol pgsle Jio
Pz Ll o)l BLbL s oo o2 b sl ol (53851 109 (o (S
soim a5 o ls zlasl aslisib 30 51 g Sl ds S )L100 alols 5l o )ss
el LB (gl oad gin i <855l eSS sae oyl

g ool o)lin 55 dan (sl Wlg o S Teg ] (gl ST DS ke
aalm (g yidn B SYsb ol slo 0)50 13080 so ey |y o)l 3.85 0 >
g5 a8 [z cubls walys (gt 280 Dz GYsb (slepglis b pian 59) ol
ssk Utgy cnl 4l BT 50 5 (i ol gl (ol gt (e 3l ams SVl
(a5 85 5 2 domes sy ALold) el canslite oyl 1 bl by usSine

e

o)l pole 51T 50 a8 0,8 paia ], (ol Wl "z By pme JU 951995 salss o
Shls o8 aie) ol 50 Elled o az ple Glsie 4 g & (Dl () S
2y pl 0028 ages BTl ego5e Hlsie 4 aSl (s, o 5 Conl (g0, (150
sl ol o Lo ailys glhs (sl oliw 599 05l (lsl 228 (5155 allie ()l
O owiliges Sl aay @8l 55 eselSy BL il 4 (055 0edy93) ediss 93
I b ablie @lply ole avwe; 05 108 ple ple Do )3 0, 30 59y gl
rel5i) )6 b ot o5 Glez 5o Lo LTI j5T 0925 1 95 OVIgus (5 (g8
Lo ol et (yg0hs ol o0y 4L (05,5 o)l olty 5 sz (2012
&l oolall 5,05 (sla gy oS g0 |y (5l ST ol (slosbg, aodls 5k
didel 0292 ] 555 e Lo oaia ol Job o a5

podiine (5 3 ST

5 90 4 Lel S )5 Baa (50 )58 0l S Sl (5905 (59591 ety Laad
el ey HBU s 5l ele oyl

b ez Al o Jlo 4 alols I g emand s ol aly gl Sl
aols 5oy e le g 015,00 ()5 Jluao alols 5l 5 .l ougs
(V5 5) 52 Dlalazil bl adly o wsd 46 0.03 4l )58 Jlono
il S5l S Gl agly gl b pleal wiily oo o laibial (58 slo sSls
@ e o) Salo a3 5 @Sl Gl S SIS oo L) (ogd
o sor kel S ooy Gw s memal Glp 3z e UL 3 adyan
2 GLES F g8 )0 1y st 4l 011 ol sl plox s Wil

o)l g o)l (b (Farzs10) (rmr (58b5 Jlomn ol oS el ol pgo o
2wy 3Tl sl 515 sy )b seles 00 WlE (e (pa90 1000 352y pole
DS mSe ()9 JWB26 2l S0) (S0 alols 5l a5 Sl b
2555 &l (2byd el LS 5 b et 05 Sl b S el al e
b oSe iz 52855 0 S S ls alold o)y 5l yiesls 800 a5- o Lo
L 09ekeel0 4 (55,05 ol S5 (sl) Sl 5o g0l 42 o035 (z5el
b asgazme olo)S (6 Olgn oS 0p walss wbe (LS Gl plo il e 08
20,5 Cud e s Sl alewgs |y (gl o im0l

by o=l Loyl 135102012 Sl 50,6 51 (iile (e (sl ol 45 al)

ol o0l ‘_g)‘.)).g }:9..4.:

Journal for Occultation and, Colipsing - IOTUME




S &5 Sl ceslin 535w 5 065 00 Bl sl by, cnl alisetgs
Al ool AL (a3 Ol s aiies £o5 ol 5l LaSeS 8k
0395 obsS Shlew y90 53 Stim blsl gy cnl andl il oat 228 )
St &S Shlew i liyele o)lin 4 Soop L a4 ol e eolanl

.Ms).xn f/.)
WAoand @aS 8 5 Y g SYsb sle gl oy90 b Ol jlew ley cudS L Ll
Sy JUislaS o)ls G @z gy Slilew BAS)S Jie iz o8 b, 02
Gk o ool 283 Sl 05 ol b i ls (6555 (e Lolas i)
5 W, (650 3.6 LeSls g5, 4 ol atile ole 0js 50 IS5
a5l aS ojlew 32012 15T )5 (0l Sl S slaso, L as) So Lo |,
3o Lo o)l (5 20035 ¢ o ygaid il ol 50 1) 85 (e 4 A oy

6l oyl) WIS o bl o)l 095 (gl SIS (sl Codgase o4 ()l 0929 (! b
((oal amsls ol sla (S b ogs aiS oy, ool b ol S5 il o)low a5
cl 55 05750 (glo 4 4 bosye (jppmeds) (srhusts slo colleb Jlo (sl
Fr s o) sl cdlad b g (s ) Saogos,S ol (gl odlad o)l
oyl olad ceyu Ol s 6l (6,500 BYs p55 4 Wlg oo (sl ol Dbl
PR CI S LOWIPL SV R PRNY I PR VPR VEL S JUX SV SO N E SR R W
A3l o A pis G p0 (85 Sl SO L g poes sl lis o

b o Al 5 o o] 4 oly e st Cae e Jloges 5l 48 Ll e
o)l o9 Gy Sl 50 4 by las cnl s b) sl ol 90 bl
@238 a5l) 2,08 o hpole o)l (ol 5l o)l o oS Gloj (o2 0 2
ey oyl il Jlsi o (ol (Sad sy (o0 105 1058 (e 003 (e 5l &5
& ST TN plle sl o)l Sews (lhgs Fln ks plmlr (o5 e
o doy ()b iz 98 B 09 ge ol ulBY Slo - el 4 sy nl ]
amio (e gl 55 o3l ol Loy o)l ()50 g s 2 0dle 000y l ]
Do o beay ) gl o)l slotul axan g o, (550

b 0d30 e

Translation: Mozhdeh Bay

o oloj

el (6525 o3Il Loy (GYL Jlews <80 5l eolaiwl (50,5 L iws JB 0 ol

1) pkiie 5 g sl 2520 o)lte S5 (388 ©jpm ploy (555 ojlail 1)
a5 S o wolos 395 511, (555 e s somrblie 250 3 45 e,k 5o
Slg oo 098 (oo dbml o)l langs a5 (lo)liw (S5 &S 22l ps el S
Ohey (08 el ey 4 o JUSew aam o (S piile) (il sk
3 otz 4 ez Ll 51 (S (2 o5 g yo3 il (58, 50 ()5iSB
5 @lsd la ojlin (B sl o) cnl Grimes Sl o3g (399 anils ole
ool 0gzg ol bl onls (RiS o)l YANYAY Lialgs 5l g 0gd |yl ilgs
3 eS Gh mGsis sl o)l 5 )Ll - lenl plite L glyo lo
S (50D 93 Ly 0y (sl 6l

=9z S sl Shlew o2 655 o3l SISl (i Lo by, adS sk
2 G0 ol e Gl g jlalold @y by, cal 4ot e oo Lo 4y ], L3
o lxiil sl 3L a5 553 o Lzl Lol CliaS 5 o slo oyl (53,
@b asgezme 5l (olite JSas anl Yol s acgomma (nl 5 s (5 23153 5
1o (WS g poele 4 s g wiiligms oo 1y (1595000) o il o b L

ST

S dsgeze o> S e je o)lin (Six ES > (65 ol (sl eud oolitul ogets
@ By ) ojlin b (8 STl (i b 5 - (e S By
o JUE 5525 s 31 s oy ol o g 55 S 38 e a5 S,
0 590 S0y 5l oliw (Bg 5 (intish) 5 obsS zse Jsb o 4 anl oo
b 55,50 slo 30 Jsb s ) aisb o ¢y JUT 5] o s bolai 555
olos 31 oml Blsie 4 oyl " elad ey i sl b cnlplts (g e
Ol 01 aS T MSIN T (0,150 o5lail 1) o)l py 0l Jlain! 45 02 pusdlgs ;08
30 Cewyd 0yl liw dcgaze ST cciile s bt b gt (5lae bles agl;
ol 5 s el gidm s 51 ,Ses (0Fal) il Lo wps ol
e JSE 595 5l ol pedle (05 walyss (See gy ool b sl (g3l ST
P % Ot Sln g eebleS o)l e 555 5l gy blatul 4 0B e
GrS 3l 5o sl ;10 5l s 8o @ G, JSie (g wiile STl
e = s i 90 bawgs (295 2 1995 Lo o sz (log o ey
alas; 50 ebylohsw sy 193 Sl S5 L @S-35 5 s 5 le
o 25 lae (osualSBlo )l (65, (i el g (4l b Cosiz 0) Digla 2L
ey 4 sl ol saimo lis elad e sovie gl 4l p e D9 diold
oad ST (gandyp3ld o)l gl cnl Sl ogdle w05 (g5t oy 0.47
D9l 0)99 3gr (KD ale &5 (6500 g edye A aned sl ol SIb
L1y sae ool aulys o ool (o9 amlg 005 L il a5 55,4231 (o o)l
S dulie (6 e o 11,9 Cglis 690

Lol a2d o s 4y 1y calizee (g e (gloyial )l 7 olad ey g, a0dS gk
S8 ot B ogd oy )l b jo (g0l bglas a5 05 oo dgae S5 L 4
255 $Swn Gyl ool 31 1) (53l (BT g ol 45 0550 jlaie b1,

JOE

Journal for Occultation and, Colipsing - IOTUME

Page 7



2013 g ylo 9 4159 sl olo 43 yl 1 319 3 (5 sl SlalaS

(IOTAIME 30 b gl 9 g i1 09 o 5 gas) A5 g3 &l 4

siaghen Anzay

Rasht

=)

Karaj
<

o
Tehran

Qom
Kasheg
o

B
' . Birjand
bals o Kut i Najstabado olsfahan. Nk,
- 3 Sk a5
o & Shareza r
\

gm0
/ Kuwait & Kuwail City Shiaz
- —

m Bistene ., : 74,, \‘_7

rawn ©
©

Bandar

Anzak Marye

Rasht

o Suldymaniyash

o
Sanands]
Hamadan
>

Kermanshah
o

MITramabad
o

Iran

Ha?nh /
ol Asbbah Rafsanidn o rman

Najatansgo Olsfahan

on
s ' b uy
Smonvezs Iran R
Ah
waz : L\
= 3
Basrah N A
o " Kerman
Absgsn Q
—Jedk %
T ) an ’ Zaneiira
/ Kuwait OKuwait City Shiraz 8an by N —

= Boshehr 2 -~
|

= Minab Irinshahr
~fier ~Bandar-e-Abbasa,. M0 L

o
Dammam
e — e
Bahrain “~___Al-Khaimah .
D g |
Al Hafuf Aol I

Interamnia < Lo slass! jenet 3 JSCs

b S i
4 (121) Hermione < Lo wlasl 03:52:33 el colosiinl 2 — 45,68 20 34, ;o

Wil mydie S &y 0 10 97 108 SAO159889 (¢ ol b yioshs 194 Lus
LT o3 coliile S sl o o wmlss lauay 4l 11 51w Bules ol .cutls waly>
s (1 JSs) 25 cdgST 580 5 sla (ot G e 53 Ole)S 5 Sladiol ¢ 850
39 o jo 5 a0 20 Jsbio s oyl glis 5 o)l 1,8 381 5 el ailiseings
=5 kb 96 (5 4, L Lxs ol Lol el 05 s ol g1l 4z 5 bl (0 42 )0

3,00 alold e 5l ez 91y BT yge s Sl o ol j3 . ils dalys

Hermione & Lo slass! jne s 1 JSCs

4 (308) PolyX0 5L (slazsl colo sianl 12 = o)l 1 59, 10 ;500 comlio (slis]
320:05.08 cels ,0 116 ,038 2UCAC 38207794 5 o,liw b yiogls 135 s
Olzmds Gy0e Sl GLLLS bl o5 sl 5l s ol e 5l5 (SIE &j50 50
g 4,0 67 lmdo s 5l oyliw gl )| (2 JK2) o4 salys samlive bl ks ¢ Lol
ale aales atee 5l Sady 40 0)liw &5 S iSTas g el 4,0 =26 o o
Sl sy (sl (semlie olo g Cawle b sy 55 b ol el o i i a5l 114

0yl alold o) b gagam axly 2.0 5uS gy Sl bl 5005 aalyss

Polyx0 & Lo slaxs| et 2 JSCs

G 4 yloglsS GBS Ladd s Sl gle plaiz wuols s i Lasst ol S
lin glins 5o il 13 = le 2 i 5, T lo8 S S ol st
alols by yioglhs 357 L3 L (704) Interamnia o Lo )b opl.ols aalys &, 6,500
L, 2UCAC 40972891 .l (19:00:34 celos ;o ¢y 5l (sogm 0515 2.8 (¢
Gl Gleal e jps 3 IKE Guds cailivg amlys 4l 136 iSlas cow 401,112 08
Slazse ailice o5 wglan i)l )18 (535 5 bt 4y e S g oLl > o e
g als 2aS s o) upd S0z S5y ol b3 4 (S5 S La3) (635 50 Las
WS pasetn 1y b (i Gy llas e 55 S5 508 5 S5y o oS o s 42l
sy oyl (01 doy 4 4l ol 5o wlgies 093 il 0,5 ploxiel (s1)
ol 5 ol oanlie B8 55 SIS &g 10 a0 =11 o § a0 65 glas | o lsal
ool ol 117 Sl 095 a8 .09 dalss b aws,y 5 o)l 38l 5 5l olien

Yl Syl 095 (6 dwain s i

Ayl

S 38l 5 (s oy Dslis g s s L3 pl (550 50 5 a0 LSS 0 G b 0l (g Sl S5l Ll S pe gl T2l 4 (ol Sy, So a4z S

25,5 Jalgs 00y s |y Lads Syl

Journal for Occultation and, Colipsing - IOTUME




Some Asteroid Occultations Crossing Iran During Feb. and Mar. 2013

F. Tavakkoli (IOTA/ME Occultation and TNOs workgroup member)

Asteroid Star
Time Max Moon
Date Rank di distance duration )
(uT) iameter . altitude
name from Earth name Ra De mag | constellation (Sec)
{Km]
(Au)
16° 23’ -18° 45’
20 feb - (121) SAO . | i : Below
(IR Dezful) 00:22:44 96 T, 194 3.74400 150889 07.8381 25.521 Scorpius 11.0 fistsnn
05° 14/ +18° 09’
1 march 2UCAC " i Below
(IR Delijan) 16:35:27 96 (308) Polyxo 135 2.53700 38207794 46.0281 36.992 11.6 Taurus 11.4 hstant
03° 31' +26° 02'
2 march (704) 2UCAC Below
15:30:34 100 < 357 2.86400 3 m E 1 11.2 T 13.6 :
(IR Ahwaz) Interamnia 40972891 425687 SRR s horizon

om 15h 25m to 15h 33m UT

Hermione

‘ V’ﬁ \.,,d

n/!nm, IS
A P e
“,ﬁggﬂlﬁ

N iy i

\

BT
N

e

S9=> A duoy (ylo) 0 pydieiadlys oS Jlwyl iotamiddleeast@yah00.Ccom il ygls GgsT comy Juosl s o8 (wlaly 1y 995 s 55,155
e oMl 5 1) (T dnslino (5 092 o8 b 9 00,5 azrgi sl £ 589 aiibain (58

JOE
Journal for Occultation and, Colipsing - IOTUME Page 9




S g g SIS gD et o gaS 43 SIS

(W) 2w gl ) Sle @oxo (S Ailuo 35 iomd s 5) g 33 T

P g el pat o0 lawsl 50 4zl 380 ol 5 o) (05 S el e ey (m Blez 97 D55 5 (S e ol el S g8 Sy o] 4y (33,5 ol
apilel; 093 oo, la (355 (dei Lo ST 053l job ay ol enile sl @ (uo) Codled (] I (gl atiigs a5 05 walss whe Gloy oo ol S el (505 oSS
o2l 08503 o] 580 g wals o

Lol i a5 5,5 aalys Jlgl 8 ST ()08 wx (et Gles (nl 50358 (b Fus) 353 Lawgi Wilgh (20 b g 300 3529 55UsT sl cdled sl ook s, o p B
Joe 58 58 08 ezl o (e Gl S @lse 3l ()l 50 0550 cal el 485 g0 (T 0l g sy (Sl a4z by Glewl az 0w ls LSl 0 oS s Sl L
D35 S gy sl g o el (nllbas) (6 alS po el o3V ey 2Bl ihe 5 ren Sl WlsT (oo oy S (g 2 b s Ss,

SErl e aile) ;5 (cages jsbo dy oS 3l 25z ;08 ax (e (gl (AliSe (glo [hgy05h (oo A Guo) ed G 40 (330 BB ol (58 o5 & e (508w
e See 4ol 6l yell 333 (ead 10 45 358 (o0 o)Ll (252 (6 A5 95 4 bxil o el oad Sl (T (e DL Ly

oy 6l ST g A Crat o e aile Lalisee glo (g, 4 1y (608 ax ylews] aliie (slo Cand [0 Al o el (gdio, il Sy 4o ol o yd S1.1
Gblio aile) jLé 50,5 (ozmen ilisee LYo 4 a5 0l (oo S s Lol o Sy, Joe (S35 50 1) (6,98 9> Candl p3Y 0 o oy 4 pludl ol sy, S
OSae et 1351 5,55 o5 plzl sy Llyd cn i 50 Mlae 5 05 oo Slml )t 5 0,5 5l 4z ;0 40 L 30 sgu plis ) @ o il (5055 3blio b g olnl o) st
G 35 5 535 o Sl S B3 e 38 97 b 1 S5 3ol 3 phanadl ol S o & 355 85 s, s o blie (sl Ll ool 53 sl

oS dmslome Slaygy oo (o035 po 1) sl cnl st T e (pwyp 0 o g3 05 5

oo odliil (Sl sla il 5l o oosm Slagg, S Eud g eaaline gl az g andl sy b o i lewl Slamli; 5 oo DV (6lp 4z ae; gl b o Vs>l 2
o A3 QS (6508 ax lsie 4 oo, Sy arl b sl (6 ol BB Slslne By, 4 o5 igSals (ga 08 (e 45 03l anils azgi a0
sl 8 az ;5 0 saalie gole iz bWl (oo a5 (5 o)l (25,58 05 @sSndi 9035 arilne wuilss o Lol (Sl (g, 4 a5 Line l a el glitie 095
doy ooy 50 ga> 535 e aidl g aalyS Fge jlews Lad oo, Hlpl wo Lulpd )3 0008 5 8L GLé g 3,5 wugh) (559 slo (Sogll aiile bt ulpd so) ol 4o
55 o3liial (5,53l 592 aly3 e hlishe by, Ly T (s, (505 08 Liane a5l 15 gSls s ;08 51 ny ol 728 et gn |y 5] ilimlons el
838 o drogs THE SKY 6 iman o (canl K1, o) ogbils a5) C2A (sla 158 o 5 51 ooliiasl ol iy el Caod ol cilizeo (sla 53]

liss 35 oo a3t 813 g ol 58 el 1 3 Sl S lian e iy 5 28 5] el S oo asliind (Sl sl 515 Sy 0
o3lailog: walss wigSar ednl slaas, gly (U, @ a8 was (Lis Wl (oo a5 Wyl Cewsy 1) GBI goe) SESE Gl 9 0S w5 bl lewsl o1 o0k sle
Sl 55 4 03V 015 go drog ((jgel (22) )5S slo il 4 sl s 0350 o Glsie 4 1) sho, SSE G5 5 s, 9> 5 Gyzmen oo el (55
055 ool Galizes Jgab 10 il s (5,5 0l ol b ilas, gl

Magnitude limits is one of the most important factors you should care about it for your observation nights. You can se-

lect the best location for your observation and do the best data analyses if you determine this factor well and write it in
observation form.

Translator: M. Bay
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. Leader name: 22. Method of Timing & recording: oVisual ocCCD or Video

. recordin
. Leader’s email: 9

23. Time Source: oNetwork Time Protocol (Internet)

. Leader’s phone or Mobile number: 5GPS oRadio signal or TV oOther

. Observation team member names:

24. Timing accuracy of the visual (PE): oBetween 0.3-0.5
. City of residence / Province / Country: oBetween 0.5-0.8 oUpper than 0.8

. Name of star: . Disappear time:
7. Name of Asteroid: . Reappear time:
. Start time of observation:

. Observation end time:
. Asteroid visible? oYes oNo

11. The name of observation location: . Temperature:

12. Longitude: . Humidity (%):

13. Latitude: . Percentage of Clear Sky (%):
14. Height (m): . limiting magnitude:

15. Optical device type: oRefractor oNewtonian
oCassegrain or Schmidt oBinocular oOther

16. Aperture: .
17. Focal length: £ 7

&

-

18. Type of Mounting: oEquatorial oAltazimuth ; i %
»

19. GoTo: oYes oNo Middle East Section

20. Eyepieces:

21. Other Accessories:
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Photometry
Dr. M.T. Mirtorabi (AlZahra University)
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CCD a photosensitive element that can receive light
from the stars and take pictures of them. Despite pho-
tomultiplier lamps it needs no current. It's more powerful
and more sensitive. How can we do the photometry with
high technologies? In this article we are going to talk
about imaging by CCD.
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