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The third professional workshop of
eclipsing variable star’s work group

In days Friday and Thursday, and on Dec 27 and 28,
a two-day workshop held in Alborz space center ob-
servatory, Mahdasht, Karaj. This workshop was The
third professional workshop of variable star's work
group(group 1) with 11 members from different parts
of Iran.

In these two days Mr. Amir Hasanzadeh presented
main and important lecture on calculating minima, O-
C and it's analyzing. At the beginning of the work-
shop all the teams presented a report of their activi-
ties up to now (third phase) in 2 hours. it should be
mentioned that all the observations have been done
by a Meade 16" LX200GPS Schmidt-Cassegrain
Telescope and a CCD SBIG 11000 Camera.

In this workshop the first members of IOTA/ME re-
ceived their one-year membership cards. last phase
of this work group’s activities will be completed in two
months.

Translation: Mozhdeh Bay
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General Information Timing method

Observers: Benyamin Piri - Sadegh Kaviani Method of Timing & recording: Visual
City of residence/Province / Country: Zabol/S&B/Iran Time Source: GPS

Name of star: TYC 1896-01307-1 Timing accuracy of the visual (PE): Upper than 0.8
Name of Asteroid: (410) Chloris

Year/Month/Day: 2012/12/19 Times (UT)

The name of observation location: Near Shahr-e Sookhte Disappear time: 00:52:14.21
Longitude: 61 19.164’ Reappear time: 00:52:20.42
Latitude: 30 34.260’ Start time of observation: 00:10:00
Height (m): 468 Observation end time: 1:00:00

Tools Extra

Optical device type: Newtonian Asteroid visible? No

Aperture: 12 inches

Focal length: 1200 mm Climate during occultation

Type of Mounting: Altazimuth Temperature: 4°

GoTo: No Humidity (%): 89

Percentage of Clear Sky (%): 50
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Pixel X: 883 Y. 238
Value: 3548

AvgVal 857,60
Noise: 38657
~Magnitudes

Absolute: 11.83

Diffuse: 19.23
Seeing 6.153.7
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THE ORBITAL EVOLUTION OF THE EXOPLANETS
Department of Physics, Shiraz University
Tajalli Ardekani , A.
Dr. Jahan-miri , M.

Abstract

In this article, We have calculated the orbital evolution of a Jupiter-like planet around the host star for a range of initial
stellar masses. It is shown that planetary orbits are affected by the structure evolution of the host star, all the way up to
the tip of the Red Giant Branch (RGB). We find that the tidal interaction can lead to the engulfment of close-in planets by
evolved star. Moreover, it is seen that the effect is pronounced in the case of the more massive planets and/or the lighter
stars. These results may explain the observed semi-major axis distribution of the planets found around evolved stars
having masses larger than 1sum,

Introduction

Since the first discovery of an extrasolar planet around a Solar-type star ( Mayor and Queloz 1995 ), research in this field
has been very productive and has led to the detection of more than 623 exoplanets until February 2012 [4] [13].

Different characteristics of this planets are studied; for example: distribution of mass and period, distribution of eccentric-
ity, distribution of semi major axis ,correlation between metallicity of host star and probability of planet, ... .

M,
Fig.1 shows mass of host star (% for exoplanets that discovered in radial velocity (R-V) plotted against their orbital dis-
tance (a). A striking trend in this figureis, the lake of close-in planets around evolved stars more massive than 1.2Mg
such planets are common around solar-mass stars. Many Jupiter-like planets around solar-mass stars have semi-
major axesaz=05AU Many also have a < 0.1 —0.2 AU (" hot Jupiters "), and few have intermediate values ( "the
period valley" ) [3] [10].
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Fig.1 .Mass distribution of host starvs. observed semimajor axis
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In particularly, all radial velocity-detected planets around M. > 1.5M have semimajor axesa = 0.5 AU. [3]
However the reason of the lak of hot Jupiters and other close-in giant planets around high-mass stars is less
clear; but, one possibility is due to the evolution of the star that is the planets might be engulfed as the star
evolves off the MS (main sequence) [9]. In this article, we research this possibility.

Planetary System and Orbital-Spin Evolution

There are several competing processes that effect the orbital distance between the star and the planet as the
star evolves off the MS: 1-mass changes mass of both the planet and the star, 2- force between star and
planet: the gravitational and frictional drag, and the tidal force.

To determine the rate of change in the planet's mass, lets consider a planet of mass M,and radius R,, moving
with a velocity, V, in a circular orbit around a star of mass M. . Since the planet is moving supersonically

through the matter ejected by the giant star, it accretes mass. The accretion rate on to the planet, Mp| . , is
given approximately by the Bondi-Hoyle expression [1]:

|acc=nRipV (1)MP
Where p is the density of the environment and R, is the accretion radius:
M
=2G V—.f R,
M‘mlr
P~ 172y . .
4mta“V

wind
We use a wind velocity of 5 Kms ! along the RGB ;V is planet's velocity that is equal to :
1
V=_2p+Viina)?
At the same time , the planet 's surface is being heated by radiation arising from the stellar surface (XUV) and
so on ; This heating can lead to evaporation of surface material . Evaporation rate can estimate as [11] :
. V.
— 2 E
M,|., =4nr* ——n (1+E)e

2Vm

Where n is the number density of the escaping constituent (Hydrogen) , and V. is the velocity of the escaping
particles , and E is the escape parameter :

2Tkg 1
V.= )2
my
GM, m
E(r) ="~
rTkg
The rate of change in the planet mass is thus given by:
MP = (MPlacc - MPlev) ) (2) .
The rate of change of the stellar mass is M. = —M,,,;,, where M,,;,. is the stellar mass-loss rate. Using Rimers'
law for Red Giants [6]:
. _ L.R, —
My = 4% 10750, 25 [Moyr1] (3)

Where L., R, and M, arethe stellar luminosity, radius, and mass respectively (in solar units) and Ny is the

Rimers parameter.
Conservation of angular momentum gives the equation for the rate of change in the orbital radius of the
planet [12]:

(@)= = Fal = (), )
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Where F; and F, are respectively the frictional and gravitational drag forces and (E) is the rate of orbital
as

decay due to the tidal interaction.

The gravitational drag force, F, , arises from the motions that are set up in the fluid by the passage of the

planet. It is a consequence of the gravitational interaction of the planet with a gaseous medium. The drag
force is given by [5]:
(GMp)?

5

Where I = 0.5 is a dependent function of the Mach number.
Another element for the loss of angular momentum is frictional force, F. It is proportional to the surface area
of the planet exposed to the flow and it can be expressed as follows [7]:

1
Fe= ECdez (mR3) (6)
Where C; = 0.9 is the dimensionless drag coefficient for a sphere.

Finally, the angular momentum loss is associated to the tidal term (g) . The tidal term is given by [8]:
t

(5) - Lomaara (%) @)

With M, being the mass in the convective envelope, ¢ = ip andrt,; the eddy turnover timescale, given in

r
&

the case of a convective envelope:

1

Menv(R* - Renv)z 3
3L.

Where R, is the radius at the base of the convective envelope.

The term f in Eq.(7) is a numerical factor obtained from the integrating the viscous dissipation of the tidal
energy across the convective zone. It is given by:

=min[1, (i)zlf

Td,:

(8)

Modeling:

We integrated Eq.(4) Along the RGB, that contain the evolution of the planet's orbitmade by the frictional,
gravitational drag, the tidal force and the changes in the mass of both the planet and the star.

There are more than 20 exoplanets discover around giant stars with 1.5M, ; that the host stars have radii in
therange0.02 < R. < 0.1 AU, so our model is consistent with the existence of this planets at the point in the
RGB evolution at which they are observed .

For this aim, we consider a binary system planet-star, with MS star's masses of 1,2,3,5M, and planet's
masses of 1,3 ,5M;, with different orbital sepration (a) ; to provide the minimum orbital radius inside of
which planets will be engulfed by the star at the end of the RGB evolution. The planets can be in the larger
this distance , as have been observed , but in the shorter this distance , the planets are engulfed by star's
envelope at the end of the RGB especially with tidal effect .

Some results are summarized in this table:
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M, a,in[AU]
R™a*[AU] 1M=M, 3M=M, 5M=M,
1M, 0.34 1.10 1.31 1.40
2M, 0.14 0.37 0.49 0.54
3M, 0.066 0.069 0.078 0.083
SMg 0.051 0.053 0.083 0.094

The second column ( RM*™*[AU] ) give the maximum radius reach by the star on the RGB ; and the following
columns give the minimum orbital distances (in AU) at which planets with masses of 1 , 2 , and
5M;(respectively) avoid being engulfed.

Two important conclusions can be extracted from this table. First, the tidal capture radius increases with the
planet's mass; second, the tidal capture radius decreases with increasing stellar mass.

Some of computed orbits (dash-dotted lines) are plotted in Fig .2, with characteristics of each orbit.

The peak RGB mass-loss rates are higher for lower-mass stars , and the lowest mass stars also reach the largest
radius at the tip of the RGB (see Eq . 4 and Fig . 3) .

With the purpose of quantifying the influence of the planet's mass, we have also integrated the orbit of
planets with masses of 3 and 5M;around a star with mass of 2M(Fig. 4).

For all the initial orbits that satisfy the conditiona. < R"® the planet gets engulfed by the star at same point

before the end of the RGB phase. The more massive the planet the stronger is the tidal interaction with the
star, and therefore the sooner the orbit decays to meet the stellar radius (Fig. 4).

Results:

In the planet's orbital evolution, tidal interaction constitute a quite powerful mechanism, capable of capturing
close-in planets into the envelope of evolved stars.

Qur calculation provide the minimum orbital radius inside of which planets will be engulfed by the star before
the end of the RGB evolution.

So the evolution of the star alone can quantitatively explain the observed lack of close-in planets around
evolved stars.

References:

[1] Bondi,H.and Hoyle,F.(1944). " On The Mechanism of Acccrition by Stars. ' MNRAS, 104,273.
[2]Burket , A. &lda , S. (2007) “The Separation / Period Gap In The Distribution Of Extra Solar Planets
Around Stars With Masses M=1.2 M ”. APJ, 660, 845.

[3]Currie, T. (2009) “On The Semimajor Axis Distribution Of Extra Solar Gas Giant Planets: Why Hot
Jupiters Are Rare Around High — Mass Stars”. Apj, 694, L 171.

[4]Encyclopedia of Science Stellar Astrophysics

[5]Ostriker, E. C. (1999). "Dynamical Friction in a Gaseous Medium. " Apj, 513, 252.

[6] Rimers,D. (1975). Soc.Roy.Sci.Liege, 6th Ser. 8,369.

[7] Rosenhead,L. (1963).Laminar Boundary layer (Oxford: Clarendon Press)

[8] Rasio, F.A. and Tout, C.A. and Lubow, S.H. and Livio, M. (1996). " Tidal Decay of Close Planetary Orbits.
" Apj, 470, 1187.

JOE
Jownal for Occullation and Eclipsing - IOTAIME Page 16




[9] Sato,B. and et al. (2008). "Planetary Companions around Three Intermediate-Mass G and K Giants:
18Delphini, Aquilae, and HD81688 " PASJ, 60,539.

[10ludry, S. &Mayor, M & Santos, N. C.(2003) “Statistical Properties Of Exoplanets. |. The Period
Distribution: Constraints For The Migration Scenario”. Astron.Astrophys.407 , 369.

[11)Villaver, E. &Livio, M. (2007) “ Can Planets Servive Stellar Evolution ?”. Apj, 661: 1192 — 1201.
[12]Vilaver, E. &Livio, M. (2009) “ The Orbital Evolution Of Gas Giant Planets Around Giant Stars”.arxive:
0910.2396 V 1.

[13]http://exoplanet.eu

M=1M, Mp-»'SMj M,=2M, NL:SMJ
2 T T T 07 T T
T —
18} === e | P T A e AP A
e— 06f == = =i s "\ w5 |
16 T
__________ L e e L T
W} == o . 051 R N
0N
R i A
12 \
= 5 < 04 \
£ < \
o ! ; ﬁ
08 '. * 03 %
| |
06 I | i
| 02r .
04 | N
1 d__//
y = | 0.1 b S
02 R s i |
——— \ — |
0 L 1 | A | A | A l_|_ D e
- 1 L L 1 1
559 5553 5% 5562 5554 'I;:?E)Sgﬁ 557 5572 5574 5.:5?5 473 57 578 ) 585 59 505
x 10 timefyr) 2 101
M3, M=5M, M=5M, M,=5M,
0.12 r \ T Y T T 0.14 T
e T T —0R
. A (I & i, e,
i 012 e el
o1t R, Cy—
______________ [ — pp T T e
008 TNy 1 e N
\
\ A\
\ ~
g\ fﬂ - 5 003 \ ~
w 06r A % A E
o \ o 005 X
r‘/ \\ r \
004} / 1 e A
/_/ D04F "ﬂ.__q___:
‘,/ J
W o 1 00 h_/,,-"
0 1 L L L L L 0 i 1
198 199 2 20 202 203 204 205 6 65 7 15
time(yr) % 10' time(yr) w10

Fig. 2. Evolution of the orbital separation of a planet with Me=5M, (dash-dotted line) and the radius of the star (solid-line)
along the RGB.

JOE
Journal for Occultation and, Colipsing - IOTUME Page 17




I]_35 T T T T T

o M,
' 2M,
M
(5]
0.25F .
SM,
02F .
<
o
015F -
01F .
0.05 K #l
0 : _J I I | I 1
0 1 2 3 4 5 B
time(yr) « 10°
Fig. 3. Plot of differentstars's radius at the tip of the RGBphase
84— ] e S G e e T T T
0.35} T N y
3l\¢‘lJ \
5 1 s | \ 1
b
°~25"‘““"‘h"‘“"‘“'*-‘*‘@--q--;-_‘- £ .
2 . |
hg_u- 0.2 ® * \ E L ' -1
o v ! |

0 1 ] ]
56 5.65 57 5.75 58 5.85 59

Bmelyr) x 10°

Fig. 4. The evolution of the orbital separation of planets with 3, 5 Msun

JOE
Journal for Occultation and, Colipsing - IOTUME Page 18




S s LS wo 4y (51w 3L 0590 p 18 g O 3e
(10TA- L (2uiw o) (g @00 o y wib) (o Jobs

AP Y 0 559 1402 5

ol 6)9aS o 50 ead i (e Jeel cuole) LU oS (I Wl
aed G5 Jlow s soobiw (pl 0,5 Cia 1) ple pl 4 laceddde
b aes bl |y o (8 oyl 5 Sy blaast aulys co laan a5

sl anl 5o oSl ciSs slass, lp olaony! s oo

S azog (Al wsde; lyd dstn 5 calis Sl g pjled ls (sl
ladmss b e olials S L1, Sl g8 e -l st sl 4L
Slataga Jlia (sl 010 pll pyzmi dxels 45 S5 (5l,: (6 Kan 4 Aretidle
o og,F JLisl 3 ol ki sl pulb] 5| K], ale S algf o 3 La]
) 093 pgo Caws il Wl oo K0 sla i8S Lan > g WS
o boame il lace®le oolaul sl ) (L;o..‘:,.gso sl oy
WS e e b ey bl GlSae) (cead e (s
28l o pilsd «olisl o, lwog,S (sl il oo 0], gilel slaelKil,
5 Bdeosil 23], sl W5l i oo a5 w8 ol B 1) (el sl i
ol 5| i 4 ons 55 sladigai 5,5 oslital FM 5 AM £l

ol sl

@ a8k s by g ldle 5 xe 4 po Lxnl 0 “ligas” aalS yus
dosgo bs (PC) (ieng) slaailly dopbod ol lafidl oo ine
635 Sl dosaiizr «caizrgd Glagimsd o bl glyl oSl glgil
33l BPS (slaolKims loy o olKimss (510 peked slacsmsg0 doim 90
St solyon (SR «yiasiysS  Jsane sloaiss (GOOGIE Map ;-
el sl Ol 4SS sl a oS 6,50 Jlles g5 e g LS
"l sanlS il e 5 el oud 48 F L s balissl 3 L ool
2 oy50 wnli sla 2l elsil 5 (SS90l (slaoygs 5 Laasliy Juld (rimon
D9 s

ol dlo ey alo e g 85 4 A5 (o5 Ll wiile glaosyay wo, a5 el
g OB ks Jgaz nils olyen 4y w2udled (nl (sl 5Li 0550 pjls) oyl
gt & alepe a0 plSae; Gln p¥ Cedle il ol (S
Ol el (il Gt Jolpe SuBge b (RASST e Suty g )5 2850y
S5 1Y Sl s S sl a2 o5 PRIl 4wl oo e S
5 ot sl ooy ol S ol Wl oo (5,53l g Cpiran S
Sloy MBI jshaie 4y al s S izren 9 S8 ph Sl 15 (65l
il cllad il olaw )3 S8 iy 5l ol S e plo &

4 g dgd oo paie g (OIS 148> Sl oS 0e; L ki 5 5
o o Jlud platty SO o5 258 (o0 DI (ol lojed po (Ggil5 bl
Sty slasl.cal p ple 5l a2l (nl 4 Gl e Q2 5 Cule>
s S o |y lais, 5l Lol mls bls,l slas Juilial cule, b alsty b
OS5 Olape (Slaidy slael gl Jolsd 0SSy e ol
@y bl ol 5 Slials glodasl « Sy aiile il sloel, 5l wilgs e
TSy S5 IS onl 4058 e ool BLS ) 618 5 Gy @I iSTas
eolyz 5o e o talen Gk 5l g oo 1y (hisel ol 05 g0 4 o0
Pl 5 JUil ol plnil e o (23j50] (slapis Gosbo 51 L 1o)stS pozi
oiglojl 4y (IS ] g atejls sole WIS S5 S5l 4 g0 0550 S

ealn 090 Gl el 55,5 (6,155 2 5 5k 9 90

Alg oo Code b o iz (58,5 Jlai s ey ol )8l 45T iy axgi Wb
Fo ool 398 olin g8 wile il atily (69,84 paste sle slasill
0,28 g (glo, L (glagXl

JOE

Journal for Occultation and, Colipsing - IOTUME

Page 19



Ol 4 s yteS axg Lo a5 ol (6508 Jlnl o Ol g lassl gl (3
Db oSl (oo glaaslisg, o s &5 (29,5 5 oLyl slavo, gl 05 0
Sl g wVlie Clr sl Gl oo (o9 yine G55 9 Mo 5o
o o)155 ook 3 5l 5 conall Jlws ON-lINE ine galxe G 4o (oo,

ol G588 slaay i o Yle

So, So e 5 Cewyd (Bre sl 6500l oo bl aS e oS8

G g do) Cumdg dgu 4 Wlgi o0 45 3313 925 02 (6,503 s !
| cagar slotilos, 1SS SaS ale Kinjh oyl

2 v slase, AIS s a4 plSae, cul (See s)lge an o
lop bty alplo 03,250 )15 23 83l 5 lsl> 4295 3550 (ooges ladil,
she) SLUh)lS (Gloy S Glp (oges Gladile; eBMle iz 4 0B Wl
w2 oges slale, o a5z e I SG S e el

25Kl 1) poye azgi g aBDle wilsi e

ati g phon el i b lamlie 3 al ) 593 glavs, ) Fos, ol g
5 9> S mgd Elpw & i Syt b laan 5 ans LT ke
3 9550 Oloy e eSS sl 55 Sley Slagn yeS g eSS
s Bk 5l b Sl 550 oyl sagams il (sl el al, o
BN .L,.,Ssa g_ioSLmo)L}'.w Qlfm ).:w\) w_eL\ 4.345‘)).& Pl;;.i\ d\o)L'J.M: &
Sz Sl S L g5 coe G SISl Gl oo gan S
Gl s iy, 0acls opl 8,8 solanl (StAr hopping) cue o5 k.
ooyl 8l sl i ot 5l eslinul b oS b ol Copsdge (o
A 050 g0 lin CuaBge 4 a5 Wb o adll Sl B s, cal el 555308
50 Sl by, 5 aiilsn GPS wis poldl LIS 5l &ypo 4o a5
Sho, 3 4 (K Le).a 099y o) Caidae pac b Cuddge oS colaiul

25l

slons Azl s (6o oo B b 3 Dy LIS ol e &) pe
OlS %, dgb oo WSl slayg; do ) 55 Sao, Cuddge pac a4y e o2 sl
S5zge SlapsSals L1, +12 6 +4 105 5l (5 ks b cedse Uy b

' 5h25m
5h30m|
5h20m]

05 S Sleo,liw (9,5 oy sl loyliw Sy o 5l oolinul

ol oo pitie 1391 sle yo0 40 ol ylagy (il ol Lacl awgs OGS ol 00,5 oo 48l,) ool atirgs o Job bawgs a5 O e 5l ciend IOTA/ME

Journal for Occultation and, Colipsing - IOTUME




TOOLS AND OUTREACH NEEDED FOR ASTEROID OCCULTATION OBSERVING

Paul Maley (Vice-President of IOTA)
Translation: Dr. M. Zakerin

The definition of "TOOL" here is normally not meant to
include software. Instead it includes hardware such as
laptop computers, desk top computers, tape recorders,
telescopes, batteries, binoculars, eyepieces, light shields,
cameras, camcorders, time inserters, GPS units, Google
Maps (a software tool exception), ordinary maps, stop-
watches, cell phones, occultation simulators, and any
other hardware that could be used to train observers or
capture observations or to reduce them or report them. It
also includes course tools such as curricula and certifica-
tion forms.

Since occultation observation is a step by step process,
the first tools needed are star charts and perhaps binocu-
lars, then eventually a small telescope. In order to move
from one level of achievement to another, certification at
each stage must be done so that 'experts’ can be devel-
oped. These achievers will then assist those in a less ad-
vanced level of training to achieve a series of proficien-
cies. Hardware tools may also include the classroom, cer-
tification forms and a data base to keep track of achieve-
ments. It can also include a newsletter which is propa-
gated to all observers to let them know who has achieved
what level. That newsletter may take a virtual or hard copy
form.

"Centers of excellence" are established by the most profi-
cient observers with focal points in major cities where a
single active coordinator may be totally responsible for
maintaining and stimulating interest in asteroid occultation
science. Coordinators should have the ability to post re-
sults on a common web site using standard communica-
tions. Interaction between coordinators/trainers and stu-
dents may be done through Facebook, email, text or other
media to assure that maximum communication is accom-
plished. This is also referred to as 'outreach’. Training
may be done in conjunction with regularly scheduled as-
tronomical society meetings or curricula in schools if that
is allowed. Migrating occultation observation into a nor-
mal classroom setting could set the stage for a laboratory
exercise being set up with regularity throughout the year
on a repetitive basis.

It is recognized that certain individuals regardless of gen-
der or age or ethnicity may have unique talents such as
outstanding eyesight, a penchant for organization, an abil-
ity to motivate people who otherwise would not be moti-
vated, the ability to recognize star patterns that may sur-
pass abilities of the ordinary astronomy enthusiast, etc.
Every effort must be made to encourage and support that
interest within the cultural and family boundaries that de-
fine the country.

These human 'stars' could be the catalysts that could
lead to important discoveries, technical innovations or
create an environment leading to amazingly successful
observations.

Funding must be available in order to obtain enough tools
to grow the observer pool. This may include sponsorship
of contests, awarding of prizes, recognition in the media
or direct attempts to find wealthy mentors or institutions
willing to provide money or services to help the occulta-
tion community. For example, a company whose primary
business is producing copies may be willing to donate
free copy services to create enough star charts to begin
training a group of observers. Another company may be
willing to loan or donate used equipment (store sample
binoculars that are replaced by newer models). An ama-
teur radio club may be willing to support a particular ex-
pedition by providing a source of time signals that could
be rebroadcast from shortwave onto an AM or FM fre-
guency that could be received on ordinary automobile
radios. These are only a few examples of innovative
thinking to work around absence of necessary hardware.
As observers progress from naked eye star recognition
and use of charts to the binocular level, progress must be
made toward the telescope level. Timed exercises to de-
termine how long it will take for an observer to find a par-
ticular star field should be accomplished with the goal of
testing each observer against an 'easy to locate' refer-
ence star pattern; this would be followed by testing
against a more difficult target star that requires 'star hop-
ping' to locate. Star hopping is defined as the manual
process of locating the target star by moving from
brighter to fainter stars until ultimately locating the target.
Such a process may be quite time consuming but empha-
sizes the importance of what can happen should auto-
mated GPS-type telescope systems fail. One is left on
their own to succeed or also fail. If one has inadequate or
uncertified celestial navigation skills, then failure will oc-
cur.

These certification exercises must extend to finding target
stars ranging from + 4 magnitude down to +12 or the
maximum level of faint stars possible with existing tele-
scopes.
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Publication is another tool that is often overlooked. It is
important to not only publish all results of expeditions and
individual efforts locally but to contribute to the develop-
ment of papers in legitimate journals. A legitimate journal
may be an on-line journal but it is more important to even-
tually submit to one that is peer-reviewed. Conference
presentation is an additional tool that formally advertises
the efforts and successes of the orator.

Still another 'tool' is the use of a telescope to promote ob-
serving with the general public--another example of out-
reach.

. 5h25m

5h20m|

In some cases one will encounter a potential benefactor
who may take an interest in providing funding or some
other resource that otherwise might not be available.
Outreach may also be defined as contacting local televi-
sion stations to let them know about a particularly favor-
able astronomical event. Even a rare occultation of a na-
ked eye star might be something of general interest
which the media may wish to advertise.

Attention: This article is a part of Occultation book that published in Iran. This book wrote by Atila Poro and Paul Maley.

[ www.irOlympiad.com

9786002 K800

Atila Poro

Paul D.Ma Ley
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