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6 - Cassiopeia
7 - Andromeda
8 - Taurus

9 - Cygnus

10 - Lyra

11 - Big Dipper
12 - Ursa Major

)
1 - Galilean moons
2 - Epicycle
3 - Deferent
4 - retrograde motion
5 - Orion
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15 - Urania
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18 - castle of Benatky

19 - Johannes Kepler

20 - Grantham

21 - Trinity

22 - Principia

23 - A Treatise of the System of the World
24 - inverse square law

25 - Charles Messier

26 - Hotel de Cluny in Paris

27 - occultation

28 - transit

29 - eclipse

30 - Crab Nebula

31 - Hercules

32 - Planetary Nebula Dumbbell
33 - Andromeda

34 - deep-sky object

35 - Pierre Méchain

36 - Edmond Halley
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38 - parallax
39 - Jeremiah Dixon and Charles Mason
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42 - James Cook

43 - Charles green and Joseph Banks
44 - Tahiti

45 - Point Venus

46 - Dusky Bay

47 - Dusky Sound

48 - Pickersgill Harbour

49 - William Wales
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51 - Anchorage
52 - Jodrell Bank
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- Neil deGrasse Tyson
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1 - Percival Lowell

2 - William Herschel

3 - John Couch Adams at Cambridge, and Urbain Le Verrier at the Paris Observatory
4 - John Flamsteed

5 - 34 Tauri

6 - Pierre Lemonnier

7 - John Couch Adams

8 - James Challis, Professor of Astronomy at Cambridge
9 - Astronomer Royal, George Airy

10 - Le Verrier

11 - Johann Galle at the Berlin Observatory

12 - Heinrich d’Arrest

13 - William Lassell

14 - Triton

15 - Flagstaff Observatory

16 - Vesto Melvin Slipher

17 - Clyde Tombaugh

18 - Astrograph

19 - Blink Comparator

20 - Venetia Burney
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22 - James Christy at the Naval Observatory in Washington
23 - Charon
24 - Hubble Space Telescope
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27 - Kerberos and Styx
28 - New Horizons
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30 - Near-Earth Objects (NEOs)

31 - Stereoscopic Pair

32 - trans-Neptunian objects

33 - Bob McMillan

34 - 90-cm University of Arizona Spacewatch Telescope
35-Varuna

36 - Ixion

37 - 48-inch Samuel Oschin Telescope on Palomar Mountain
38 - Near Earth Asteroid Tracking camera (NEAT)

39 - Orcus, a Roman god of the underworld

40 - Sedna

41 - Santa

42 - Xena

43 - Gabrielle

44 - Committee on Small Body Nomenelature

45 - Eris

46- Dysnomia

47 - minor planet
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49 - Makemake and Haumea
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1 - Hans Lippershey

2 - Thomas Harriot

3 - The Starry Messenger

4 - chromatic aberration

5 - Achromatic Doublet or Achromat
6 - John Dolland

7 - Chester Moore Hall

8 - Resolution

9 - 40-inch aperture Yerkes Telescope

9> o Suanl g b5l b Seeing =) «
11 -Airy pattern
12 - La Palma in the Atlantic Ocean and Hawaii in the Pacific Ocean
13 - Chilean Andes
14 - Friedrich Bessel

15 - Proper Motion
16 - Alvan Clark

Lo dinysd  olas Cuxiog 4y duds sWhite Dwarf -VY
18 - Spectroscopic Observation ’
85090 03165 b 5 LaeS s laswl yo &S oL <White Nebula -4
20 - Edwin Hubble
(p2y0) 3oyl plibig S0 o o gSalsglyy o8) Leviathan of Birr Castle -V

22 - Messier’s catalogue

23 - Whirlpool Galaxy

24 - Cassegrain telescope

25 - Coma

26 - Ritchey— Chrétien telescope

27- George Willis Ritchey and Henri Chrétien
28 - Cepheid Variables

29 - Hale Telescope at the Palomar Observatory
30 - George Ellery Hale

31 - Rockefeller Foundation

32 - Pasadena, California

(2 y0) - ool 03y yuis KisyeS €S 4o ol pb VAAR JLs 3| Corning Glass Works -Y'Y’
34 - Pyrex
)lad 5 1S slagias sl 4 S clofLISIL b (252 b s9¥5d (B 15 dtruss Y0

(B) . cowl odiy LS2s
36 - Serrurier truss open telescope structure
37 - Russell Porter
38 - quasars: quasi-stellar objects
39 - Bernhard Schmidt
40 - Spherical Aberration
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41 - Fritz Zwicky

42 - 48-inch Samuel Oschin Schmidt Telescope at Palomar Observatory
43 - Palomar Sky Survey

44 - Siding Spring Observatory in Australia

45- Alfred-Jensch-Telescope at Tautenburg Observatory
46 - diffraction limited

47 - Active Optics

48 - Adaptive Optics

49 - Actuator

50 - diffraction-limited image

51 - near infrared

52 - alt-azimuth (alt/az) mount

53 - Large Binocular Telescope

54 - Gemini Observatory

55- Mauna Kea, Hawaii and Cerro Pachon, Chile
56 - twin Keck Telescopes

57 - radial velocity method

58- Very Large Telescope (VLT)

59 - European Southern Observatory (ESO)

60- Paranal Observatory, in the Atacama Desert
61- Antu, Kueyen, Melipal-and Yepun.

62 - interferometer

63 - Eta Carinae

64 - Hypernova

65 - Faulkes Telescopes

66 - Afterglow

67 - gamma-ray bursts

68 - Swift orbiting gamma-ray telescope

69 - M33 in Triangulum
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3 -Black Dwarf

4- Carl von Weizsiacker and Hans Bethe

5- Triple Alpha Process (3a)

6 - Fred Hoyle

7 - Resonance

8 - William Fowler
9 - Anthropic Principle
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10 - Red Giant

11 - Variable Star

12 - Planetary Nebula

13 - Ring and Dumbbell nebulae
14 - Degeneracy Pressure

15 - electron degeneracy pressure
16- Subramanyan Chandrasekhar
17 - 40 Eridani

18 - Sirius B

19 - Friedrich Bessel

20 - Alvan Clark

21 - capture of alpha particles

23 - photodisintegration

24 - neutron star

25 - neutron degeneracy pressure
26 - Type II supernova

27 - Yang Wei-T’e

28 - John Bevis

29 - Charles Messier

30 - Messier catalogue

31- William Parsons, 3rd Earl'of Rosse
32 - Crab Nebula

33 - Type I supernova

34 - Grand Unified Theory (GUT)
35- Kamioka Underground Observatory.
36- Photomultiplier Tube (PMT)
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38 - Cherenkov radiation
39 - a superfluid sea of neutrons
40 - Viscosity
41 - Quasars
42 - Antony Hewish
43- Mullard Radio Astronomy Laboratories at Cambridge
44 - Jocelyn Bell
45 - Dispersion
46 - Little Green Men 1
47 - Pulsar
48 - Thomas Gold at Cornell University in Ithaca, USA
49 - Millisecond Pulsars
50 - Vela supernova
51-217-km MERLIN array at Jodrell Bank Observatory



590 sl szt o

5 Gl ploal Jlo 53 5iSTom 48 sl 3l clndioe izt 5] S0 £ 5250 2!
Loyl casS e 48 olaogis « ad ol 19.05,8 o el (cauas slaoylw caiS wlale
B e g0 S 2 Lo Sy s 9 18 Slgd 0313 o5 3,5 0 5158 oolisusl 5)50
8L 5l ol @ lLie sl (msiSs . aab 3 lacia So Lowul o wlis .3 S ualys
b ol ol8550 Lahd Lloyls Wi 45 . st deaghaio il « gloylons sLndaglaio
Sedygd sladsglate laslascoBegiSTe lulio) b 31 gyl Uazsl S5 1 Sk
48 0lasgs 4 iyl o |y o] sl 5 45 (G5 <395 Lo doglin dr il sadrdl,
S S ploduid (x> e -l 0L ) lal s doglate i (giuiiygd (slanglaio
SreSazesis 358 ol @35 503,58 Lol sl 03,5 7 oy 0B (ol iz ol i3]
o2l B2yl jsbods a8’ olhoses s anlss (g (o395 a8 (o o Lo sl gmpmo
S8l Llodgs daglate clyliw ditwslys o  iScwds cowl dud S 1,8 ool 590 gu,Ls
(s doglate (rged (Gldoslate mol sl ST &S Cans gl iz (e - diled
slodol o 5 asS oo Jsb (e Lol cads alss g cuniog i (slroged jl oolisnl b el
2LSe Gl izyn Lo deglaie (ygzman (giniysd lrdegliie LS o yastine &S Bl
395 daiyg g (loylies &S (gloglis cpalsl AES liasls . marlycass Wilodel oty o LiSeS
L el el ol oY ol (slocdhls S5 (gl ol sl Qo jlows 293 (1> 5 0550

gl o s il ol 955 &S sl s 5 oplies ol S Ss8n



ol yo 8,8 www.gshahali.ir \A2d

Keck JHK—Dbend (July—Sept. 2008) \ JO S\ JSw;

‘ @Sl 48 & gy
g et S o S8
8yl y934— 1y oyl
ol—— &sHR AVad

..\Ib\)da

‘;9.0&0 ‘SLQO)'JM G_é‘).b‘)é Ubo)lg,.w ‘5)‘&,}0 ‘;’lml}.m -1y

(Aot i (55105850585 d by Sl Ll 45 el dpg ouiis ol s
(s lg) el s ol i oa (oS By Lnme (20553 o)l 51 (lSiasl yo3 4 3 il & s
LS (0)liws 5 0)lius o) (2 Uibgy BB g ol (Syo a5y 5108 & gy )0 Byl
S0 5994 510 53 0ylms 33131 )3 i S st 530S o Sl |y (ololid ol 5 b oo
g bt yd Sl e A osSuds jl ool laiedils 55 o0t &S (cloged dgisS
13 iy oyl Azbly e (S oyl 4 55> plin K] praeacs lys s i) SaS
pold b ogSinls (gl 1) pYL S Gl 4o (puymudiglSiel 9 315 (DS jlowss & pugyd 5L

Slousds sudlino ‘C).wg)é)é as’ Shlaw Y-1Y
A uMs ‘S‘SL;)-‘-" Ve UM)‘ odlawl L.: uLuLAuo)L..u)l L;Jba)fc\'nf\)?.olp)\)
pihel ()95 JLo VWA dlold ;o HR AYAQ bl CBlybol 1y 0yl dus S« Jlos (o> (5520

Sl ey o9de g 39 00 plonil & ygyd 13 @lamlies 35 5L oyl . (V1Y JSCs) W50ges
D093 03,8 o3zl oyliaw 3 31 (6L slade Bl (gl jlolaxs ] g

aS ol d)L.\.p LS‘)L) l—“’u]u-’f@%) &9 Cuwl LS)"‘“““’)"‘)’ o o)lﬁw dw U"‘ >
bl e Yo AU D9 cduityed U (g0 dlols Jolee off glass



YYY S0 sl oles sozeus 5o

HST ACS/HRC

Location of
Fomalhaut

| Fomalhaut b planet

No dala

100 AU

g5l (sloplis doglnel ke oliad CgSauls yaguas 93] Sy5 :Y-VY JSis

35 RS (Sy0 ygiyd Jld (L ogSunds 45’ Sloylews ¥-IY
8ybews 30y 93 o (sine BLEST ol 0> U Ve e Apelis 53 55 (e )95 53 0l algl 228
231553 aninyen 3l (6ye5 Jlo YO dhold 3 oyl oyl 353 YesF g Voo ¥ (sla Sl yd  cogallnd
ysboslan S (i |y oyl 55 whael Cannd b 0 o0l “sLolis) o5 S 315 xd
0123 (%L il S oyl BiSTys 55551 L A55 (ggm o et 0 YOY S 55 oS
a2 gie 9 1508 odbine pguas )31y )oSeS e So o)l Jore caly o (b 50 29 0
55l o8 bylas oyl ] 03,5 > as oyl cclamline ey dluols JLus 53 ) L5
SIVY AU L jrog LS 5, Ldie VW dgas dlold o aS « gpino yulp ¥ ogis oyn L el
OSal a8 ol (sloylns a5 oyl 9iS U ey et - A58 0 (93,5 0l 9040 g dlo
sl 00 ol Sye 5555 3l G)loepgas
1 LalSBT gyt oo Shis )] 4 bogaye YoO Jlus slimonts 48 slaioea c pologasls

)9 Lol .JJD; a8l ‘0135_?9 > 9 ol o)L:AA) kSq OT ds.ul).m)) “‘U‘))gtf J‘.buﬁcb).m



olez yd 05 www.gshahali.ir YYA

Jisan St i 5355 o8zl 137 (G)LS (1 iy o (29)S Y Y ]
el oyl S g ol nd 48 Lol ol ds logs ol 5 Wsogas p3Lel |y ooy ool o

299 3l g piaasy a8 g aoan sl Sl eslinwl L g 800, La gl suase
252905 4l |y Cgdled 392 5 a5y bl il (slmodls Juloxs 4 coplis 1 0yl
CL3L oyl S s 31 4 s ()95 ol Lol yg3 &S Wilodsie ol (B 059yl
Lol Byl S0 Blybol 137 (gloylimysd Sy 5oy8 S5l 48 sl (595 4SL 095 0
a0 Syoxie b3y i) a5 S YL Lol o)l ol 9929 8Ly Eon .30, o 0Ty ool

)55 sod > o pale Alie g yo i)l ds S csols

Ubw @wa.w)o (61139’) u“S‘J /") ‘SCl:.w Cal g 09 F-1Y

58 oo Lo Lt piglinlo 5iSg8 b lis 5 by ol 3l gd s Lo 055 ey doglito
ool Lol aoles o oozl (WS o (50,8 Jiliyg ya0ds @yl eylie 51 el luslisoliw
O3 48 300 7185 53 amads Laglaste | olisio 4]y Jios - s o WalS e
slamino o plurl dod 5yl )8 355 s luo g0 ctslio cmgo 5 oy b Wl 5 4o
sy 32 Jho plas a8 el |y (ladass olys o Uas g iolejl b Siloss 8ly 50 § pelama
doglaie J85 5550 ol (it doslaie Jo J5 3550 calatis ol -9 5118 Jol )3 jgm S
33340 Oyl o g il g5 o2 48 Lin 3 (sl 8ol 0 o 2 3y |y (omess
IRVESEt
2 305 3l o cmByn ol it Loyl 5503 py2 £ gme 31 (s yin oy 4SToly
B ER 53 9 Aty 550 5l slaliold )3 py> 5Sye 48 (SlassSan O)ld py> 5Sye Joe
0)lga py> 3530 35 pmands doglate 8ylus 45 (ytio ST > )3 sl AT )18 g yndo
o Wg @Bly daygd b 53 S oyl plas azulis . casls )3 sutyos 5l )
30 40 2> Sy dbls Slilas Jilie Bl 55 (gyntie g 105y anlss duityed Sy 51 1iys oy
ol gl V/¥D 39 aiiyos 350 5l pyo 5850 dlolb e jolodos sl 1505 Ay g

AS@MM)}}&L&»JYg /Y U|)§9‘>L')'.’:'?9 ¢



m 500 sl ol sz 5

SO zgodsb 50 i ¥ VY S .
’ S T Py 3 e

s ol &S ol ab by | /

S5 Slyss dogito 23S | W Ol e 0 7y

.JVSUQ U»'))f l.-'e r_j\i" N ot -

-Sﬂ-'l

rf

3

(o doglato 0anliie dy ¢ o duoglate doxio 1 90 sy gladais jluiS 0,8
Jyol bl j2 SN Lol st poiaslyi oo |y b caninysd jo5 o o muis oy oo
doslaio py> 3Sp0 )93 dindys Sy 4y a3 L erd (anseds ) olidgr g eidlsd oo
PVogme Lo sl g 55 Jo )355 (a8 5 Lo s dg > Lo 0 (a8 ot
s otandlsh o S 0301 gy 93 o 31y o bt Joxe Ui atadlsi oo
(VI JS8) oS o 0590 b oyl s | o codygl cans o) ()bgo (ol
o o2l 9 bl Lo sl s 590 b Lo o 0 53 Jo 53 390 (1S 3 gad doglaie JS
caedged e o line bawgiajlade S (ygelyen |y sloygd s S

Sy Bl 81 0l S0 Lol (pumed doslaio aSUGES ()8« Sol sl 0)log0
P 35503940 ) LS - (e ylae 9l )93 Jlu W/ AR, AS i o |) ity s>
Dyl s 4 o )93 (B35 501y dudyss s g0 e Syo Jore B b a2 o0
g dnled VIS diaS g dicdion sy glds a5 xe (s ] VWIS s pun 0

590 15 (60540 45" ol dol Lol el YU 15 Ym/s (6ylh90 (5,805l jo S 8
3550 kw55 iy sl YU slonns S5 (g3 b 5250 (sl guiscinbs -3l (s39n40 o BT
(el bylad Logis o 0005 500 518 Jsha SG loo sl Il o)las 550,50 )18 00lil
355 yue )0 (2l (53503l s s 5 035 a3y 220

Leibyoh ya0ds (3,850 |y (e plgi 45 o (slojhaslay ) ool s Cosy e

ol o3 cdelyoi S 53 3l 095 4398y 3925l liselol (sl Il a3 0ls parseis



ol 5o b5 www.gshahali.ir VY.

Jyb 53 20b a5yl .58 oy o« JolS 093 S Lowan 35 copgdmas (sl Jilas
RS Wl )8 393 o)lius 31590 Alolb ) ATl lils lsn 20l e (golese s
ol o olods Laas «3))4 L;Lm)l.x.o)o u.af Lgl_a’o)Lﬁ_w C)?—‘SU ASO_“J ddas J:Jb R
5959 ,500 codgidme S Lol . aslaxd S )18 oolatwl 3yg0 oy -yl &S Cans s (o i
L YU 5l Cayd 5 ey 50 |y (cuygs dmgliaie S0 18T rnlazilys 5 Lo Yazs ! aS 5l
aoglate oyl 1) (sloylins et 1 i ol (55L90 (18 A58t (oS o) ol 2y
tosliin Sy ()le hixio 68 s gl Lol ledbl azslis .ols jases ol el
G g sl Cad ]y 0yl G A8 oy (023l 0 Lo <ol ALBI Lxb] 3 590 (g
fotodd s <oiS oy ity Jolda 51 o)l )38 Jlte (sl clan STy o (Bly o>
P <0l g yS o3BT oy i s 998 o0 o (300) Jolis dnglate ol (gl axbio oS
Lol 4> o 5 g canl o)luws o a8l

(™ Gt T 90 L.i.) ASA"SL_S"’ .)l_’><:»‘ LS)'L'5‘> (o «S.: cd‘bﬁl.))l.\n &S:,)\) S5 LS“’)L.‘:“’
© plaie 0)90 b (g Fedaze (6yleo (imie S bl (g5 o)lws ylue ST sl 0bs
LgLD:wL&n)J LQ(US Cow am.» (T (O)L;.u} o\)‘yb &_i_: D9>9 Cyguo yO J_:Tu.n Cawd
Shls SESG oluliss sl | of lgsoo o @ldg sl 90,5 o S5 (s sl loj
1l Jelodigdnsons )90 deglaie ()0

Gy OlgS o0 edyS Clu (gytiie jpla 50 |) dndyoh (e €8> oS gy plos 4
comey lo (laoylow (plwlid e cplpli . (slads s gy )3 00 i 9 (e
5 (L dlgd 0015 o gs 4S) oo guit )00yt o 4o b .3)S oolanwl Koo (sla gy 5l Wb
L derd deiygd ladaghio (lad copn (9 b e b slado) Julosigeios
e 5 T lshd 0yby g e 35 Lol sl i S Jo 55 lodg daglate

A3gSauninygs (SloyLiw j90as oyluw gl S B-1Y

aS sl el < 690 (sl 58 o3ll 4 AL b olisolius L VAN Jlo jo



¥ S0 ok gy
Slwl )5 s bl cladoy )15 355 450 e 53 gloylows ' ogslind Lo 8yl Yazs|
b 52 033L i 5) cawlisboyliw amelr Byl 5lo0y08 5o 5 35 litsliags (Ul
19940 8yl S5 bzl (s gl 5l b Jlo asliwlio Lol a8 ali o)low 39 g Yoo
i3S o ol a3 glo;lius
o amysba a5 wdg SLaS sl lo (6 ,5L y « S0pel elitioylis 3
ol b Lol 5,8 3ETNAAY Jlas 11 o Ltslambine Lo o sz oy ¥ sy s olylons S5

oL a8 Jlo win b i glodgd daoglaie dy anits S0 (slojlow sladoslaie &' )8
Soj gyl - 03w gyl 0 T Julosgdnios (gl bl glaodls 10 axislas 1y (gloylow
#3339 o e e (s 31T (w0 4 pgasge byl y9340 (slolw h8S 45
Sloylinw 9 ,13,1,3 " dael Lugd K18 @ygo aupe ol o 13 Canyd (w0 &)l
;\_a.ll.b.n Jl_>)s”_l§9)_,u 'UT\/’; J.)l_sm Ry L)s M)p)‘).,.)).w u_af G5 f).)))’l Cowl
S Joyd Db 0 525 ek bglas 15 (Hhed (ke el 5 ol Wog Bl
JLeS 50 Lol a1y (gloybows 8L ) Uans] Leblg byl 0900 m/s loa oyLaaEiuwss ol
L) d939) ¥/YY ugl.,u 059 £A54Y u..»l;::a\ é)ll.w QSP).b u_>9l.u cdls ggu 4> gilo ol
o oyl o ol SO0 cwgioww 4o 10905 . [yl gadidiold yglate] VIS e s diold
(F-VY S sl oo elopmls Loyyis yle oS
s 4o ‘) o)t‘u.: c.a_f).b- &lx.u) UI‘JL.\JJ g > c)‘J..o ugLu 0)99 9 O)b:..au} A.,&).A.u)‘
Losco (BY M/S) oyl sy 4o d g5 L casB Y50 FYY L ol Joleo o, ¥/YY . o0l o0
¥ Y0,00 em gl Loulilg c OYX YD FYY =Y. AV A-¥m L el ol ol e Sps
Lyl s 4 Ylasnl L daglate pya 3850 5 sl oyl 150 aluold cplas eyl . 4l oo s &
G S Slar <ol sl 5 ety 5l e abold g (g)lhe glis 090 ozl |y oS
Gyl paad A Cawyd .3)5 <\.¢_..ol.>m ]) dudiyg> oy 0153‘_5_9 (coawl ode] Cawd O u,wLo)T ol)
31y oyl dbold (15 o Sl . T oo cawd a0 Ve XY XV T KE L ol awlSod) oyl oy
Aols 45 +/¥AAU Alols 53 WolS lase oyl cawl +/+0Y AU dzess aS 03,8 Gluus ol



ol o oS www.gshahali.ir AR
AFOE cbservations of 51Peg
100 T T T | T T T ] T T T I T T T [ T T T '[ T T T I T T T
- K 574496 +/- 2871m/s e 0075+- 0053
- P:4231+- 0001d w2 132.54 +- 7.98
- To:-1.936 +/~ 0.070 (HUID-50000.0) |
i *lh ».\
50 — | -
l
I
I]' %
w
= 0 1} 1 "i -
z H‘- T
AR Ny N3
ffer T el
RMSJrésiduals]: 8 15m/s 38 pts fitted i
reduced xi: 0.85
100 L L i A L 1 ]_ 1 A L J. ' i A j L 1 ' L L il 1 l i —
-02 00 0.2 04 06 08 1.0 0.0
Orbital Phase

u..ulf:»b\}\ (Sl s dl.mdﬁfa)'l.ul Py S
(Korzennik and Cofitos) _wgS 5 <SudjygS g

Clas | o)l > Slules wslss o cp2 3Syo Jgmplins 5 o)l Jolas & 25 L Jl>

P 9302l 5 dbi g 35 ey Jolis o (g le deis oS il 5y 900 )0 45 > ol Lol
S oy 480 ol ol e s Ao Bolas e 4 a2 g5 b ol o)las digaS
J..ZSL;O U""Jff uwlig&\)g‘) 4\5&‘0)1:3.\» 1. cowl w)lm).)lf 99 ‘Ja.wy.o)}lod.) ‘o)l,yu
b gn A (gyiie & sl iy Lo Ylozs!

slmools uluol 1 Lo T lpisess 48 wazslys b5 gllae aiS eyl 51 ol 350 S slog
£ L 48 (5518- Wlojlow ol dls 40,088 w51 b iy (sladioy 2 (it b2
4S Bk Jo> 0l 9Ly 09 L 55 (6,500 oy (slooylow ST a8 s ploxsl s 5,
b g i alsul sl oo Ty La o] sy dss sty oo <l D93 g 150 63, dsy
548 )lws iy Kb i0yslinndyg ol s (sla s



Y'Y S0 slagler sy
51 b Lol el oglins 31 S35 dlold (yl po )y (558 Jge S 8L o895 (oS

byl S 48 35y . izl Aol (o3Il 5 Aol 3 CaiS Ll 13 45 oo
LU o T a8 ol ol o o8 1 09 JuSit oylias 31 S0 dlold i 10 Wilgn S Jeé
03,5 ylpe S5-I o 095 (sanyes dnglaie 1500 bLis 3l L g8 JS8 J2lgl ) ol
PS03 slabols o a4 (4355 0ee)) FSasS Sl @Bl lay eyl 3 sl
JHasl lss ool Ladoglate ol 5 alally - alo3,S Qi g 4 205 00 LS5 oybis &
Lg el cayine ) (o Lol el aoblS )l 45 sl 03,8 el (g, bgd (18 b

ooy wlte o> b (olao)las (bl 4 5008 Sy g0 ool Vs 5 +/0m/s jlaso)se

Bl S35 0yl o o )48 0

IS (owieiy -
Gk 00l b e iy o il (Bllits 4 aS o)l |y o bl 45 sl (loges o
Sy o Liad slissl s a0 Bl gyl alr lr do) b il ple s
L ol Byyre islS cwde 4 dS 09 o sloduis el )3l ol sy Ll 4 capiyes
SO lor ol S8 (L ol )0 glts SThg (IS i) Srmpe b
s 33,5 sl 00)S 3Spate v (yd 421y )93 oz Ko g0 55 e S
S la 590 8yl y55 WS jone 5S35 loliw i 31550 (loylins S0 00 s
Vo Wl oo At (i) b ool (SYsh (sla) canl (Son 45 3580 By il
oy Jyono > il

edls S5 g5l 0lgs o pdv )l cdisl Al 395 y5340 (cloylow ¢ wde §yliw ,S]
ol 8amlitio clys 05l ol 1) 355 kit 1Sl Ay 5 1S Dlol (S355) odeiey
SBlas 31 (5005 sl Sluns 48" (glas g8 i czeanl 5L 53U Hln (bl o 51 > 45 Sl
L YW asy g (lwliss (gloylw cwdeiny dasgy b s duoy Wb diwsas jsbod 590
OGLE 05,3 48 e aslo) 0,8 o0 500 1055 (sl gSiads | oo et SaS



www.gshahali.ir

Y'Y

F ] | LT i Slaalie :0-VY JSCi
3F3F ook £ . T N S
FF ' 1.5 f__ = Al g en nplxl
H E (in E E
25 Lz C :’: : 1.4 E = OGLE pgewpuiS
e 2] £ planetary ] s .
= :Jj--.-l_:..-.: = E,deviation, b . R
'R 2F & e .| s B N
= [ e QGLE ooyl 0/0 oy
1.5 |- ©Robonet obis caol suel 049
r Canopus B3
1 1 I 1 1 1 I 1 L L I L L 1

31 5 it LSS S50 Caoms 4 0k b (yguden duoy JIs 30 dtwgus oS (Wid o0 JuSis
5] walyd 1y disej byl (oL

2 &gy o) pslatedy aS Sl S0 slojlis (g (ialil axsie sSinls 1
by S b oylas jginn sl o ol 3y (sladBy o iy closds (i ol ples
gy bl (i (6)US Al )3 gy )50y 4 IS o Sy teolisS s (L]
D9 0 y0lls

32090 (iime S (ol A Mel OGLE-Y« - 0-BEG=YA-Lb caiS ¥+ dygils Y0 ;0
g oo 3yslys ey ol 0/ 0yl ol oy . canol o 0313 ylas 0-VY IS y0 4 lumline
USRS 30 o 43 3205 31 (4y99 Jlo Y01 90> Aol b Ay gS 8l S 9045 5
Pl eteS o)l ol (S log po - sl VAU alyss 5l oyl dlols a5y oo
ol g slod g hlo Lol aniy (claoylbuw jaoas oddand s gauisyodld claoyluw o
S0 25 45 Sloyis b SO L s 33 52 5 Vazs sl o 1YY C 39 03l
Cawl 0l 480 desuie SN

5 o B3S Lsne Slgy oLl a a8 coial Lty bt 4 sl o b el ulas
2lolis glaoylas (Bl 51.00,5185 0)bigd oS sl dms Hlans 358 0 yxie 0)luas lslits
Seanyst Los Lot 500 b ol 6K o] izt 593 99 Sl sl Ygans cons



YYo S sl oles sozeus 5o

Sy Hob lojde jo 1y dipe) s 8ylw (AL 0laas lgn anulin plaga gl ail oo
42 OLaSES 53 4558 ey hyleas Slghi 51 (651 23l 2B, Lo aobs gy ol 039 0,8
.M)ﬂwo

=55 e i |y (518 g 0lus 99 (LS (i gy < Ver A Jlo Sl o
AS glanglate 13 g gy95 Jlw Beer Alold )5 (gloylinw 04 oyl 53 oyl L3gd  luwliss
aS aad o plias casS ol sl 5,8 0 o Le deglaie U (glodiuSo s slacals
Slgls laanis 5 ol (3l Jlaas ! asly (aisS o5 (S5 2oy Sz Jot slooybuns
Lol polys Y/ (ilje dylias 3l ) dliolb g cgpiio +/ VY 150005 Syl py - sl yriy
b ol dlols g s gyuo pyo +/YY (hm )15 (6505 py2> oylies (g onsl dtiyo 5l e
canl ol 93 Gbjae &)l

L Sty slacalaasglaie oolecul antyss Chas & gbjae 8yl py> 51 (i
)l 1 Lo ALold s o 5 (V4 1) S5 8)las 99 32> sl o )15 s doglaio
ol 0)93 oy Comnds - S5 g yiin o s (sladan o LB jobocs (Y 40) ()Lojee
2l (040 V) el s Jo g (e 40yl z = Jlo VY 5 Jlo 0 o - bl (gl
Olodgd (pmads daglato 439y 00 lulis T SHB a8 (glasglato yo 5l s doglaio
sbooyliw j90 a8 0)ld D9 g s aus i 8yl Veor 3l i yeSTon oS Jbs o o)l calus
(Stygd (sl doglaie dluas c(ouitd sl 0301 (it s Slas Bgde ) Wl o S 50 Ko
ol 58,8 B Ll 208yl cilonis _oliolis (15:815 48 0)leas piin gyl
Ll anlgs ol T sluas ol o luwlis slaogsds 89450 43 3K oS

ol S LS e gy 40 (Slojlw daglate V¥ £ gazeyd (VY L oLL L
> lodld gl 293 1y (cuuinyg3ld 8yl Y5 A5 (((gloylw i doglaio 95 Jolis) ol
Y/03) (i ol glize o]yl 4/ F L (Gliese 581 €) (gyiivo pyn +/ oV 3l clyloww oyl
Sl ol ogm anly A/Y B4/ Y 51 g Lidisyed 5l eyl dlold . ey pys ol Yoo b ol
S Aoy oL Sog A (i) oyl ppia i b i

(http://exoplanet.eu/catalog/?f=%22microlensing%22+IN+detection)




ol 5o (b2 www.gshahali.ir Yy s

2 Lolish (sl 4 sl ivgy eSS < iy 4 pomge cuambyn (350 dumlona le
029y oyl b oyl ais aS ua Leol 148+ 9120 (sladns ;o .05 oo 4288 1S 4 )l
g Voo Jlo LL B g as8,S5 1,8 00l 500 pluS e join dsliwbis . el as caiS
VopalS Bl (gl 2925 e ogSds dizyn 35 045 plliss (g el 4 (Sleylees
ccanl 03,5 a5 AV S

ool 358 o ey gl e B0 o ey Jgbo 5o o)l (plrdnls cog oyl )
25 Lo sty g (6l yis ol) Wit OLASRS 350 y9080 (89,5 Jb> 50 (sadyss slaanslate
Sy conly s 4 Lolol by olisS claoils o 5 (1S o Job Jlos cygulen YT+ 350
sl 4l )8« gloylows doglatio b g dilolus S 55 ol azuliy palogasls  aiS o
ol (doslare) aslols oy SpadSl s o)l S0 AS (0 C8)> Canly las & &S glalats
Sy e S 1 Sy L ol (30 (0l Ty Lol ol s asdS cliniooms 5| pylasal)
Shat st S o Jld plowl 3 ) @5 s Comme <32 5590 o> S5 b slophd
A5 el 0355 51y55 5 (385 oLz ol sy ! basdSplsl slads) (AVS 03,08 550
a3 (Lol |y (slo)luw 3525 Olgs

5l oolitasl U s opniiass e)15 418 505 Jlas 10/5 dlolBiye a8 cAY S 03l8 31, 1o1 5,
i el s ol gy Selaol . 8,8 L3 ololis 3,50 VARA Jlus )3 olad o dpus
2550 lyd ) Sl ol < ol (liad ogSiuls Ay s reianid] (528 05lsl Jlus 95 ol
AipaS 45 g s (g py> 4 (gl 39 ns moloas (g)lo dombio gy S g oS
ol 0ol Cawd 4 doglaie ] 5

ly B B i Gy VoOY puolnd 50 oS LK (slowslind « puidS Ve fuad 0 oS job i lon
29340 h ehlow ogad (2l b ol ;oI 5 (g8 aligSine V) )1 cpndse paens s
Lo olind i J5 105 cygale diliwlin . auS lulis o033 lus gy (clooyliw
ly ooyl 392 )38 iy ey 5 dilos canS |y (B dligySem S 85 399 )13 o (SIM)



YYv S0 sl oles sozeus 5o

g 2 sloyluw )38 3125 VY IS

.b)l.:w 4} A B
.............‘.......A.‘.......A.',l.A..........,....,..
QJL_-_.N /
)” "
N

S e Yeore Jlu o S olwlis (g)g5 Lo Yo 31 15y90 )l Lol 4o

JoSe 1395 (gyle slaaliold )o Loyl 4oy ol Judd 4o (omnpis] b,
(3le 5L 0)90 bl g8 ol sl el )AST5 olas sy bguts 9 (gl (rlie
ol 5L cgolaze Gale Job > Lolinlie 4 ool ol 11 ccatly dinlys Yol

‘S‘O)Ly&)&f A=Y

Sl Jlos galate jsboay (S35 sbaylae s asbars bt (5 slaJse sl Sialidl L
2 oyl (6350 i 5 - sl Bl ol dgito B cpne; Jolis Lo 51 (3 (5)le deio
3929 4 0yl 2Ly )3 (S 030l BB Bl SG 00y S ygs oyl Julie 3l ag5 (50,5 o
(5 ) 3y5) 0

8351y gloylins e g0 33 ¢t 085ty 5 40 )99 sl (glalo 851,31 ot
(Spio palyp Ve 290> Sy o Jad 05 oo dtalS Auityon olig) s o] e 51 (g e
ol 51 gpin 535 ) Loj 43 09 slss (5o ol Ve ol eato el ol e
g by olibyy )3 7Y (1l g b o S A8 Vel 0l 50 o canisygs

b yrelys 053 - sl (guoyiand BB €83 ool ¢ (55 03il o> 50 caBlye g dx g3 @50 )0
29940 e 33 392 008 luwlish olas it boas LS A )l 538 098 53 124
el gzl TNV oyl (oliigy ol s 50 050,8 cud HD Y.a¥ 52 o)l

Sl ey Bopts L lany 9 0t 288,38 gy b OGLE-TR-05B §yluws ¥+ ¥ o 50



olez yd 05 www.gshahali.ir YYA
L5 g coplins VA« wee 3l mitgls Jols oliad CgSiads oV ees Jlu po.cd 8,8 0l 5yee
Sl 930018 gl ol )30l ploul (LaSeS 3She (Shelp s 4 (gyg5 Sl Y5 o ov Aol

530518 12,81 ol 48,8 ,1,8 0l 5y90 bl 51 e ¥ a8 ol cd 4 (guidyenlyd )l

3 OLESS 55 (syia b o5l (Lol 2lss 4 el 2 392 (L5 e o )3 wls 3550
EVy X ST PSP PO PRERETCANEN UG A WGP WY SIS PN DS RPN
Ooalee V/V ladd —celu Ve Lpas— gl 0)g0 (yoyioligS 950l . s gm0 395 85l y904) 39,
2V F e ok ol s (sLed 5 3l Alolb a8 AisS 5 SarsS bt ity yrag LS
ol oylias b (0188 (logps B asl (gyttio ol V/5 ol JBla> o)ls ool o2 1050 0
WSS e 1y

2 Loyt o)l Jus L oS cuslolinal BB 390 53 s o 3)la 1y JSitn 01,38 by
oS oyl i o LS ) 395,38 (o055 (ol yd Loy Lo 517V e Dgds LAl yue) Ceows
b el [ el IS8 o S ol Lo (oLl
deygs ol (lao)linw o0 le 3 o) olitee il 3174 /0 09u Lo . aily 55285
S sl Slaall 0 g)08 5 LS o piagh olind coygele 3 . g ca )38 Cacl
Lo 1 el 0051 ylioy] 40 Lol (61 |y (mmigplitin 100 Glise 45 Wjame (63 oo
S do) | o)l 0bg dlual Aoy 5o 4 wislgs 0

28 &3l B aiS o Jsb (e 0152 Sl Jgl - 3313 i g 93 6815335 b
o2 S b gl 40 yo5 e 5l s sy oyliw 0315l €0, 8 5115 o)l il )5 JolS
9 g o0 drmslons )lus J il po s b ol sy g 51 48 o)l i 5l
0 S ol Sz s s 51 Sledbl 0ls5 e s ey

A8 e 0l )8 asdllae y50 | o)leas 5> (st o by o2l 0 45 sl oyl p9o e
Pl 5 oylius il 3,5 dalllao Ly 008 o y5s 5las 92 51 0lias 555 coylias Jolio 31 o)l
sl bosyo o)l 92 )3 39290 polis & a8 S ool (gl > bolas )38

352 S1oyleas cpriasss (b S pL " pupransl lidge 45 (HD Y- A¥OAb (gldaslaiolyd byl
5 cladlos bl ols pslind CogSauds lanlie .0 duoy gploias lio 5,38 Jlor 3 45



yya S slaglea szt )
351 JolS yoboas ) oylew clojygpe dn sl (1o 45 5,8 Sy pses JLs 5o (igydnn
olis (bl GsSauls 13l cladis) ) liSs (3L 03pe 5 (sloyso (slatun caxd L poyoxe
10 45 ol ol 3 odic 5 Cansl 005 Aol ] 33,8 5 STl 00t (Il L oo 48 Ao

9231 aS el sla gy €Sy o ) S ol ol sl (S o5 IS8
LS G50 )kt & s (e 1l YU 93 ol slaciand jlcon k) S

S olad Slsaus, 4-1Y

303 s s S B 45 1y T Lols 45 sl Ay e 3 iolind &5l dasy S
o2l 038 Gl Yert Lyl Vjo  (gloylns 48 8guin 3l oo laawl L, K50 (slaoy b jg0as
slaxsb (oslS jslatads GLS g « uils) yas (livoylis ol BBy (oU L clagpliad
5 Gt A ol gl g g sa (b axled (S g )0 g ofy 0liSkS |
S Ao 3 85 (63 g g b0 ADAT S5l 3Ll b Lol ezt Bl ¥ oo
S0 g goe)d Al £ e 4o STyn ({2355 Masw 313 )18 110 1/ ¥ a8 4 asl 4] S
ialS s laglind 15 luol Jolos 51 g sl @b eysl oo |y (514835 Y- 550 2055
RSP W VWS PUNTYSARPESN

"ol AisyeS 30 cyaej 83001 (cldaglateld )l Lo waiS 1390 )y Boplil ] B
o Lo oLaseS 53 o)l 3y llie x4yl 59l g clis LpeS a0 S35 L 355 daito>
ol 5l Jlw /0 Loolind eyl yae 392 )15« olil gy yolusl 23515y (olmoylins
ysB y9040 Jlo S Job 3 45 ey 4lo o)l SO (loliss sl 12 by s e
bl sl b 93 pS s 050t el - a3l gloj Jls Jlo b dw caiS 0 (93,5 355
0 4l 3Las] 38 S oy 3oy pdsl 0 9 Al b oo cunl (S )l Zlas o)l 438 dw
59 S2 9 JLo 933 o o (530,38 5 9y S0 g Sl S5l s s 93,38 ey o
15 05U 3 Lo des 5.0 5 3l Jles bl 30 538 yrincs cnl ySmo Lol b Al pilie
5l oo bl Y /0 e SOy g L5 538 50 40 Lgis \ST x> 09 sdalie ,dS duw
o S sl Lo 5 gl 090 &S 3o



ol 5o b5 www.gshahali.ir VY.

o 48 0l leisld 8 S 4108 dodisdaiod 3y g0 clualie cptuss &S Sle;
4S8 biw D95 515 g pmite S o )51 tewnd— il jlans] as 31 5YL o8 o adgs

syiS a0 293 Glual plas b ey sh Copgele ey i 050 (g5 0 51 AL
a0 coygale 45 0 ol )5 108 o lola | eyl SO linebl L b sl sl (st
NV Il b o 09 bdad Jlw V /0
ol o ) 1> (S i) 19 S sS Jlms Sssts 125 &3 Sl kst
5095 (31l (clogal yuine o B)liw cpalplio (WS, SCal Ty (ygalen 5 caond A i
Bl caupd 3l g wye  olinl Bus canpd jloyliw Y-+ 390 Wb polas olo wix 31
05,50 1 el gl 035 (glaagols b5 st
slasgore dowgar (GsSnls gliwl)) QSuls gy ailts  filo (olad osils asilon
9) il il Hbo 3 il L (O sSubyi  dd (ghun) A o S (S Ty slag > 3]
o5 Slyrass slaoygalo ol 38 BB oSnls )3l ] 48 (< oy 12 Juad )0
LS 3 ol Gasss oSl asle S8U 7 sllas eolate sl o (lys Souds ool 18 cago,S
e g s Olys (2813 & 52 )L 31 &y G880 YWY 4o 1) 0 ailivolie 5 s 392
S)lews WF HLS YA 55 15ty Lb 0 calnglonls (gyslaon 51 0390 eyt oiys
0yl Y0ee s JS 0l g it piistio gy ol VY juolgs 58 sl lasl ol
Lo ool 51 onbo B i1 Ylont Lol casdgs 33,8 31,3 0l 390 3505 V8V s log ol 53 + dgnsy
i (Gnygs b 8yl Bl
330l ol 5l
510 ye0) palp Y /031 468 (g ylaBouc FYY @
.A})‘Jw}ﬁ‘ﬁ\ch/de).\aéJJ&MV? (]
AJ)‘.)W))J).»\YL\CUAJLS)MQA.C\\CQV L4
'J‘j)bc'):‘.”).):")'? Y’~L’5\YO¢.‘:L5)JQ.§.)J&YY‘\ °

M)‘Jwﬁ)).»]);v~)|wd).‘a_9).)&\~" [



V¥ A slagler oz ;0
b)l#w \))l_&.lm Y. 39.)..’> aS ol U"l)" oJ._..a.c ()_LS @L.a_‘) u_,)yc;l.n L;Lh:o.)‘\) L)"L“")"

dnglaie (19)0 joy (oalgisS 5 dnysh Ao At (Slao)liw Gl WinyaS )3 (e B3l
4 duds slaoyliw yaadn oyl ol 310y Likie 005 ol st (90,5 Lo 30 amnends
b)lws S oo (S0 i s byl iy o 51 A8 05 g0 gl 1 1,5 50 o
3 395 o MY s iz ol 8ylias (03 S058 Yozl g sl 395 s oS )3 eloye
Oyl alold Lo

o Ao ] (seins g Canslus ol 48,8 a5 15 LS 31y (6,500 (ool Lubs
3 sl 38 ol ool (o> Lol el azBly (alS (gali 55 o Yor & (il 5
B8 31,8 dn g3 0)50 45 S sboslitwl . asl o (oliwd ol yuej 5l a8 cowl g3
©hlow 8L g e pslsspl Waled )by (29l claylaalliss y Sl (soamincs 51092 &)le
(S (i oly 3l gy g3l)3

Hhmo dlaxs 35 oo ) Uas] el Judog asimaillanl o eolaalin 5l Juw <& (slaools 3o
o2l olass ¢ Julods slaogais dguns B- 3 caiS Laodld oyl j0 (guinyed]yd )l (gyiion
28 0)lg lyluw (ol 31 (o pmiun 3l 5 el adls gl ZVA B Y VY el B dugils 51 nogels
s s sl o83 45 azl el oS sl 00158 5, SISy haas ol 3151, ol - ol pows
31 gl5 SalS Lo nas dogbaie wisle dudyg3igla dnglaie ol Jlaisldy ol oo

& pamage 3Ll coygale o LS ale 09,8 YIY puslys )3 LS Gole wdlal ynegd 52
0313 g duiygd 4 gy cawlio Cyguods LUS 181 aS W50l L LT 050 slori [, K2
4S5 by a5yl a5 ol ) 0 gSinls (65,4585 ulgs o oalouBl (L2iSTy 52 90 20
9)39) ¥+ sl w0 Lot ) B lace o 0l oy Il domis ) (Bl slagylase
VD+ eee D &5 9) yby L byl Yo ooe L5)e eon 39 Lo g 63,8 s (5o Vo b5 a8
G52 48 3101y pae daly ol as bl Codgasme (ol 1) ol e ol yd Ao Iy (oykies
sloslanal L g cpaej sl s sladas) ool gy (slooyliw j9das (23, Js 50 o)l

23555 )1y3 00kl 30 o dls s Wilgi o olads Capun bous



ol 5o b0,S www.gshahali.ir v¥Y

s

(o2 ya) - Coml 00 el 35 pyla> 8yl caaS Tyu51 -
2 - Fomalhaut
3 - occulting disc
4 - Atacama Large Millimeter Array (ALMA)
5 - Thayne Currie
6 - large circumplanetary disc
7 - Barycentre

g0 o Sl 1) y20d slalind slaca)gelo 5 dal (i VAL dnd o a8 (golasg) -A

9- Bruce Campbell, G. A. H. Walker, and S. Yang
10 - Gamma Cephei

11- Paul Butler and Geoffrey Marcy

12 - Extra-Solar Planet

13 - 51 Pegasi

14- Michael Mayor.and Didier Queloz
15 - Pegasus

16 - Astrometry

17 - Gliese 876

18- Space Interferometry Mission (SIM)
19- Kepler and COROT

20 - Osiris

21 - Habitable Zone



205 Somlsd 53 Sl (Sgtim T puiumads g5 Lo LT

0% ad ) g wadyS eou ly (T )Lyd g 5 e S )0 Wl poige ¥ Juad )
S o Bl coglleds ity Lgyl yed )3 (raw s ogildlys Jleisl ol (o
L2 0 ple OLESRS 5059 pluin 5 Sl ]y Sl 5l ualed muslyn 4 Cany on Lol
5yl S A4S el atles |y s (elaaslazald lylas (gl gmeis dobiy Ylozsl sl Jl
o bl el 0 LB PG 05 500,05 3925 955 sy g > a8 050 loysuo
il asl 93 g Lul cunl (Sow  S155 &S

o 593 Lo 3l iy 45 00 [F LESRS )0 Sjip a3 S sl Ty 095 a0 o5
Loyl ol o gl Liiis 013 095 5 a5 ) 3 4 oy distunslys oo L o L]
i Lo )81 09 Lo 8yl 52 51 & g b il (38 ulisl oy o luslis ol g cditslys o
o2S wuS160 a3 5l (8L rae (oda WL SO L eSsal G aud S ) oyn) g oy
o 5 ey 92 50 o gian 05y oslite sl (yofigar el Lol izl o 92 )0
20l LSy camly amlsd 0525 « (S dd g d 0L dw 5 5l 0 FSG5  irdo 590
) 053 il Solas b oS sl o glie 31 (286 1) (g0l Ll ) ST 40 bogayo
033931 8 by (25b Lo Sl 15 g Ll L il cllad s Ly g (18 Sl cg 5
29290 N (yfenS1 4 bl dicvld 3929 52 S50 Wl o (g0 )3 LS gl - JuxBly o
DSy 5 eypSoln ks §l it yST1AJ «ansl i 2STg o0lall 355 (T Lol a5
stogis STy 5 ol )l Lo 92 )3 im0 ot 33,8 o il (2550 0l g
Loy 0 (LS ol 5l Sg So-

byl S 92 50 1y wgigl g Iy Lsw 3529 0 (e (sl 5 ST ey ot



ol 5o b5 www.gshahali.ir vYY
2313 3925 Ll )5 > 51 (614555 48 0280 el b wislsi o el (sl glatold
5 4 4 balys o lal> )3 Ygemo 5 0 0 294500 |y 093 > oy o 9051 ]
S ol (loogs S5 slacuadly o s L 1308 0 lis K00 slaassS Jloo 4wyl
o B Loyl jo 4 00 L ol S 93 oo dun o5 Gl 10 § (oS o Juond sl K00
SLL dobe )09 g e als poale 4 (fg)ane Sl g Lo ayes 5l Spye s
ol a2 42951 00,8 o M55 ST G 5 005 gl Lo st & e Sl o (S
w3 olglyd 45 e 5o (opolie 5 Baes Lo 8yl 1 clis calisen cladssS

5 13 ol 1 y3 ) Lowd (payiodudu (0)S 4S Wl 3aze o Ken cogdleds . Wlodds dus L
S el cosl axdl polassl gl a (T ot cin  JolS @lgie S 5002l
sl 00,8 Juog 088 |y o] S sands 45 yolic S lslyd 5 st (e Sl o
o SC 315 LBl s S5l (clodpind oSt by laxslas oS Cans ool LT

90,8 dilgs oolasnl dylive

s -

ol 393 IS 45 udbge ¢y oS Canl Jlus B+ oo Yo (Limaslyd (bon (o)
ol Cnn)d . ot g5 (it 0y )LaSg Sy Lo 45" S Aoes (195 o3 21392 0L L dmd o
Sl Matign (sl ogies 4S5l Hlas Blisl g 5050 ol 2yl > 55 luliiso b i oS
S E3lhe 2,15 092 ol (258 o23l55 05 Lol A g0 95 (Lo &S ol (302 3] 2
Lo 4 ol U 53 oyl g eyl y i3 Lo 3l 6590 slaaliold jo La ol wlis 45 3l J.Sbw
Bl aolosyS g |y LSS 31 (532U 5 52 it RS (542 @900 5 ke 0585
i) el 3o Aoy 3 Yo 45 g5 o 68 ileg iims ¢l poo Y-V 0 Lnulyl
Lol LSS plos dagg 51 (Bly lsi b (g0l (slo S &S wmo o o 0]y Lls
Lol a8 oolital byl (gl 5o 31 cguoly (sl b 580 0155 48 310 595 5 55 Jlasin | ol L pusS

] ol) Lgl.&:,:l)b Cowyd Caw! LS)}:‘.J Lng‘_y.Jl;» u*“b Jb)b 45@'“9 LSS...._»] L;l.a:ui'glf



Y¥o o0) Sl 50 Sl (goomtus § patuad g Lo L

9 &_.3).) gi_:‘)ﬁ A=Y Ji_w
SOb )5 50 (ke YO 0 gSls
35 bl olas By o o5 >

20" S s 5130 Jlu 3 S0 S)le (gpie V5 90ly prsSeads el L g 5050 0
Gk 5 (5955 dagien P L Supsl uliioylins 533308 Jlus y3 0 polso 0
aSculs 93,81 asls o ylelsl o 5 aSasy S aSly] Nature dlsce 4 1y (ladlio < ¢yguygo
dolsd )3 (gl bL) (g8 oSl g2 Lxslys So Syl 55l b anglio LB (03],
Lo 4S5 W53,8 dlpiins |y 05 5ty s 8yl (g0lad byl L cild 3955 (gloylius pu
5L slooyliw conpd ool yud L 3yl 525 Ll LB JiSes LT ap0 53,5 a0 |y la ]
0L iz b o)l 38 ooy 10 ¢ 6y99 JUo WY 11 Asld ;0 90 30 oy o5 yshonnnl g ulasd
a0 48 o gaes s Lol sladoliy a8 OH gH 00ly Saulo bshas a sl
a3l go 5 45,15 )18 (220l) il 51 ol Yo (5 50 €91 dalsS pslro it Lo b bLs)
LUyl gl ol (S a8 08 Jas (plaselin 3L slowl 990 (e, Solss plgieds
tor9) ol ot jopine " Sledls 4 (cdolu b oyl . 5,5 )15 ool 3y00 (loyliws

(H+OH=HO
sl 55 SO 38 gyt YO oSy 3 oolitas] b ¢ gtus oy & Sy SSlid sy Jlus 5

Moy ds e S " palae 89y 4zl )3 ole 53 (sl g casls i il (O-IF JS2) oy



ol 5o b5 www.gshahali.ir v¥F

3
; 2 31
1LER 4 12 1 21 1
o fal 1 12 1ag 1
\ 2 [UB1 3 (7). .1
A t{ \U aJ 31 3 111911 1
& : 11
J 14 1 113 2 11
13 1 1 1
14 1. 1.1 11
P S S S
1 1 21
11 1 117 1
1 1 T4

A 8y VAYY Jlo yd a8 Wow! JUSuw 5 ()30 1565) )] S sSudls : V=Y S

..\_>L: «_i_» J._»L» d_gdloﬁsum)b ‘0U9§ JL&A—M’ 99 u_'>|é)_,)_Q‘.> u&lh‘“-" 9 U,.Ja.._esl_,
‘_JL..{.M» 99 L)"‘ aS cowl L)'.f‘)" oddic Lol cui u.:LwLw bl u"?"‘)l) pod Lﬁ‘)’ oddeblas

30008 09 52 (Gpucigh gl (slolsn dmages

Wow JUKww ¥-1Y

L 4o CgSnds SO VY Jluoyo ol dndly g g tw (g0 (5l Ve 250 loj 5]
ool VAYE g (YY) g3 o Shilas olngl cdbl olzsls dluwgas a8 ¢ Sp 355

Sl |y Laools a8 oyl |y cdoli o Wow!y Jius Iy ol sl awils |y cawyd



YEY ox0) Sl 50 Sl (gootius § pataad g Lo L

s @Bl lowl 3l 4l ol 51 (6,500 JUSws

L s 08 55 51 Jlims S JSK 4 13 &S S ol bigabol b Ly by o5l
FipmslS iz il (ligg 42 45 2523l e b dumli - 28L 208 b i S il (sl
JUIS Laygaban L slogg sl (sloorssSedlys o ols Jiim i lisliss 33 5L
S SO ylgplay3 uggyen o - sl wiels g 390 (sladelun Wb gy (ol
SO sy JUK gadeo Av lojon cysods 45 5,8 ags ]y slbosuSedl)s (ylawe ol 3o
Ol g gl =3)lg) e (550 YO CgSds 3l ooliiwl b0y o Julows e5ym + /0 Wb (sligu
Sype Loy Lo claefay o (ladlay plas oS (sl osuSedlys ool oy Sl o
b8 4108 6 Ll

OSWg8 9 oty SLasjgy F-IY

b o s s 03lial 555950355 srmglegyte Y+0 CoSanli ) e (520 93 )0
Vool Jlo yo 7 uSiisd 89y Lo ol cpogd 48 s )l asldl lizeed ¢ oty 859y
2 2lsm09 9 b srmmayl Uiy 31 (IS Ly IS oLl Byl o capiyns -l bl
) ol as a8 JUuS i 535S gos 08iwd 4S5 o 1S e oaliul (ivgd
Loy gy a3l gas ol 4o ) CogSnds K00 lulitioylins 45" Sl o a0 S0 |y o
(slomsl pitiy Jlus diz o 3 )5 sy Jme pp JyiiS e s 0l S0y 425 S 0
b iz Gl eond ol 5381 c BT anlss )8 ) 350 Conl sSinls uyiws 5 a8
0423 losl dn b S 5L 51 o 48 ol o Y8 JLid 0 coiypus el
S35 (2920l s aelun 51 Syl b S o bgape odls (ol 5l (SarsS i i o0
23) el oas Jlos la sl )0 (S5 gloasll) dlosgas coifgyanm 35,0180 1Fee bt
Cawlis gladinsuin b JUiSow (golass  Jlo a5l o .(SETI@home & puwge 859,

Lol s JuScias woldss sumline (sl ooy (g oy dds 5 5 W9 0 Sl Aye dix (¢l



olez yd 05 www.gshahali.ir Y¥A
bS5 )13 0l 090 sably IS S5 lgieds ool yd JUSww gud
Lot (el JuSm S 4ty a0 Tyed Wl 1oL (L] 4 el o caiis

B | 405, 10l 8,508 ASOI oy <05yl - 052 (S B30y Jd ol - sl a3
u.;‘ P ob).f Coysdoe Ll Lg‘).J o :L...w:ép |))L§u;‘ .J)gi).g)m Ll S 50)9)..: Jo ! u))f
aolal ) Lol dobiy ylacdun (cooimn iS50 53,8 Lycund (aogad 43341 « il pm < Ao
oSl 93 5] (uSi398 89y 53 0SS oy ) Ay g A 9 S35 8l Aee Bly bl g dms
daglaie 19y 3 48" IS 5550 « ylojed clumline 3l oolatwl b codys oy . dib o0latu]
& slaaglarelid SIS 1 (sl (593 s S5 5 03,8 (oo B 39 b detin o et
L b Lol et 18 onlaian] 5,0 Sipo 5 Wl 15 cogSeals (elmgesy Il -l o
55352 0% g 5 Ol (a2590l) @55l (13S0 sy (ol sliy] S Jlo S8
33'5)73)3 e EARVY W LS‘P‘ L5‘)-’ u_.olm.o‘ ul_o) aan Ve dgd> 9)0‘")‘ D9 o\))ﬁi rv.hl)_‘i
looliiwl dledig 85l (o 4 gl P i 059, Jeitsld )LiS )0 BLasl wyguody s
el oL 5o a5yl 5Lo (920l Sy s lewd ogSds S 4 Ln o 486l g S ]
(SSb e cpgs Ailboy o JY (50 VF OSlizhal ool sl gl 4 Togd les
9 J3ed Sletiiey ozl 392 0l ) Sy Sads ey losie ey ol - S ol
993 plaSia 13 apge [543 o (bl (ugilBl gom 59 50 CgSuuli g0 dlold 4 an g3 L

5y ol 13 305 5 3005 Gy Aeaiy cogdledy - b go 42 LS dlolbdly « gSeuds
edlyd (gaalun b SOb Jjan )0 puads dnglai sl g5 5 iS5 olgo 851 (5L
o e O3t gl 33 By el 5| Sl YKHZ csuslono bl s 9 Tighs oS 0 oo
IS o e Lo g0 1008 |y L o 51yl oS a By JUSias o)1 9,8 oo 335 a3 ol

L sy lobus oyl . 05,1380, LS |y ey dnglaio 30 Blbl slaoylgnle b opae 995 51 28Lyo



Y] o0) Sl 50 Sl (goomtus § patuad g Lo L

LSoy2 dolae 3520k 4 SOL (S Al o) )3 g S5 Y- IS8

5155399 s (glaliold 13 lej 1) 48 N+ o 5oy (Slaplind ciorio sy SIS s
20 oy dsdn i 39 b sy Jbo i e 53 b oo it ccedld )1)3 e 31 ogish
cshlo Lo T3] (52 il o8 0350l Moy Aty g5 (glovoylins s daglate AV« Jlusy

i ololis e JUuSiw gn o5 wals S @ (65l wls - dias o)l

65:’)9 jJéL&o H-\Yy

oly LaSeS ;0,500 (sla ued dg g Jloan | 48 Lty Jhow s oyl do poie YU cdibgn pic
250 sloeraes S92 Uil ST iy 03,080 olad o b S o (536 oS losle gyt
sl ool sl ey (£29)5 305 3529 et (sl ok 5Ll oyl LSS 53
0315 s SO UpdB 50048 Jlo yo |y o S5pa STl3 48T oland S 0505 s
AS Bl cawd aolae S5 4 gl gy duds jgiwd 45 jab len Laiid oy e ol 4 Oy
S 155 bl o b aimlges 65 Sios 45 Ty Lo ) LESES 1990 (6l cykad 21s5 5,5 o s
iS50 ) 50 93 (YT ISa) 7 Spd Usleer o Bgypme cadolen oyl alas 30l
OLESRS yd Ladrgn (olaiad LSy By dizpp 09b astie &S Cunl ol W Canss
Lo b el sy 5l g (e iy S 4SSl sy Y leje cpgo (250 g el o oy

S oo ot lod 51485 L)
48 518yl Shae5 Al s.0locs il adslee eyl (sl Jale 51 o5 45 ol g



olez yd 05 www.gshahali.ir Yo

A £ (B8 8510140 duitygd yammed &S a5 (shio)d gt o 00l (5LaSRS )0 dlsyn
o3 sdaoyd 5 iy |y a8 s ) drabon (Su35 4 oS waiS e (Susj 5] andl
Sl Jolge 5505 0y5lhs Lol a5yl canads daglato aislo (aygs slodoglaio a5 o)l
OlSel ks Sl sy o a5 & canlin cunpylaee b (slojlins 3 (Jlie gy - ol e
S My ol (opds (Sl o) aSST0y0ds 5 il 3 45 (G — b 4l yols
4 eolesyd 9 ol 092 4 gz S155 b 00aS Jobo Sl ooy llee copplagarsl  olidl 3last
9 medbe (saalBl 3l a0l S sy o0 a5 0 gy bl WS T JolSS Miatigr slaassS
S h ooy iz Hlal a8 dalys anbloyesn (SYsb jlows Slojoss bl
Iy o Gy 9o 45 310 Syio olo (S5 Lo yaoj -« Camnsd 00lbIL s sl dad o 0yluw S5
ol Ay a8 glslon 5bge (s3Lusl ol wlobio cSi Sy (o) gelans WIS g0 s
3 U sl 03,8 S8 2 1 338 o 52 4 0)bgd LoloyS )3 jpazme S auSTigd
s> 2yl olyd cyreg pas o Iy gadg 0y bl Wlsn e Ol 5 wkey 2,57 BLS Blsla
ol a8 s yn ol 00ld LEalS WS e 0ys 3y yaej do aS ]y olalaadlod slues g yiiee
2395y 323l ey 21acm el 02,1 Loy il e )3 99250 T3l (63L5 sl Ladygs.y
o o) 2 Lo bt Wlaitgs ian 45 S ol agdidiatign (sladssS JolSS wlo w55 0
Tl axsld 0925 Byl oy 50 Casl (e liiediges iz 08 o (S35 LU ey

Sl (JolSs  Jshosiz Sl (65 IS 5] o 45 392 il o905 95 2w
ot 00528 L s 1| el Sl 3 suiie ol Lol - ausl 0313 (gus (s todish (comsds
skl laglej sl ol sl il (5 as Lol cdiatgnyes slaassS - ol
S (65 Ssl> Moo (Lo aisS spls 5l ca iy g Wil LoydnS>

s Lyl Lo L 5006 48 sl ol ey sy cadolas 5| ot oyl Lol 5
L5, el o35 15555 ¢ blss pyals Lo pias sl ansls Lbles azolis andl oS
4S il 0BTl K05 sl AMle yut WS o 1S5 4 0315 393y LS s . ol Azl
W 558 ! ity (gloyliw ey (slimd (yle o Ly (Sho ol 0y (g5 o il o Lo
5o a8 bgd dallSe SO yo cuiSpgedy (loy oy yso aejlyd 4o sl bl gl



Yoy ox0) Sl 50 Sl (gootius § pataad g Lo L

] et (glaelip epmin gl dpn el yols Jls 55 0sS walss Job Jlo ol b
s s oS gp cdiud bl 4 blo b yaed o yd Yo 5 Ve a8 05 0 o] 35 ol e
ol il s

© Jole &8 (glasbpig slopies (lulid (sl gy olsieds el &S glesiose sl S
Loy U g ol 5l e Jlto (glymy 03,8 ctis iols s o o3l diins Lo b bL3)|
15 L 45 IS 30 Clnyes b ol b £ 3090 ol e bisis 4 -l sl
Soinsl @38 (slaosid (Lol JB )3 (e0) 59y ) 995 Lo sl 0392 75349 (53
99513 (o8 sl 0l Sloslaale (slaodiind putus Jluzes ©)a8eS laossnd b
599 9 (268l Gte Faznld YU cats .S o5 gt Mool (685 yoad (sl aSi
o395 (slaylol 4yl - gy dllao l Fedlns Lo oS sl sy 5 Wl 0 o 005 S S35
@aaihd 53 colitineg 40 S5 oSl (Shodd car pady slayloly o> 5 e
oS Ol bl (65 b Lol y5 Lo yLas o lulids (glys sl 5 ansly Jlad

Wbyl el Su sl b e sl bawsie glojedilse ol plod cuSy g (bl
Ll o Lo diedigd (et ;LSS By ais ya 4l 8yel 3101 e s 4 (LSS
My Lyl Lo b w8 o (30« lansgite ooy ¢ olojs daigyas ol &Sl sl el s
a8 g5l 50l (cmes ralo b ’\Js_wl g daled JSis 03ls] les d 3o 0S
Veor Joles lojesie cdel.olo Uiy Lol Jls b cygales (gly Aiaiign (rokod S ¢ gldzund
Slaxs 3ygy 43 000 pand s oy Jgbo oyl 33,8 o Llod Lyl §y9 (ol (el JLw
Stedle gl a)lo cal dnsls 5959 LaseS ;0 H5STv cunl (Sao a5 (6,500 slayied
P18l Sl Vere (gl Lyiad 45l o] ilate 3yl S 0580 b a5 S Vo oee y2 5
o2l bl dandlo 092y (S0 5l G e 0o 250 &S ol e L dlas o bLI)I 4
ol ] il o iilos (b byl dlopo 55 Jlos ¢ygabee S o) bawsgio oy azsliy
bl ol Lo olaSeS )2 55 S0 a3 L 5SToh &S il

5}‘9)_, = ol AJ)JJ.» ygu0 U?“SL’ 450&9_3 (2G> L)")"U"’L‘“} <\_§d._>u|)3



ol 5o (b2 www.gshahali.ir Yoy
ool (el oanils Lo g 413 ST lplis i oy ceslio 1/ (gl Lo oy ¢ uSisd
3 elghd (o3 S i ool 9 22500 Awgns o IS ) b « ol ansls YU S5
& gy i Julos 3 Yoz gy LSS 53 Lo (K3 o L 81800 s o i
o8 sl daign o> aSil Ko 0)l5 3525 i )5 s 51 (1568 oS w0 (0

Bua SO lysedn |y Lo cwmeds doglate dislgn 48 ditmn (151 13)93 g ol et 55 il
S a3 )3 Sae

Sl Lo 500 21uces 3,90 it e s S0 Adles )b e gy oS Lo
48 Slolioyliw gl .ot ()5S 55 salea S (5> 9,50 laio claed) 050 0Ly
L5+ 835500 55 Lyl 3810515 (6508 )l gt oo 1531050 00 Sy dlra (b3
ool L Lo« Sloyddasd oyl 58 a8 w5 lo olize! lulissoylis 31 (g3g4x0 5 <315 )8 Mo di>
Slaios 48 ool O s & - gt Sldl o315 0 4 0850 il - iSRS )0 diodige
b ol St o pbontin Al oS5 s 5155 45 a3 o gl s
Sadgh Sl 35 42155 ol g zly LSS ) ool @l o)l job a4 Glloetigh e a2 S
Fols s 33 595 LSS 5 siassn 03 B lle & 035 o ygat 5 ol 130 oo Yoo

9y S0 Soyd dolrey 1ais 4 )l ol 3 b Slajurensils sod o aS ol ol s
ol sl S (slind S5 oL g clor (0L 51 13 )5 (sl 550l cyoms
s - oS GLESRS )3 o253 el se Lo o ol ol gy domgts Sy ol o
e L0)13 0929 (6,500 diadiah (0ed LT a8 cal ()] (535 (o 50 Lo dol g5

Sl Wb 5o gaw ST

S 0,8 (lusliis 90 Alols S oy ol lsts 45 pguods (D9 g0 ol o3l U

w‘uiaw)*cdésqu;‘))ow‘MC)kAw)bMdeASL;:LO)L_,WL;SNA



vov 003 Sl 30 Sl (gozins § i pas Lo L
alolath 359l s Lol bl cows Cids  Sye s 4 oyl G 31 455  Saias s 4
e ol ol oS il 3 3l g0 550 5 by g gyl ) 4Tl
Sl b 5o stw cudy o e oyl SO 3l gy (i lyds a8 WS aes ol )l
Sy elalus sl 03gyel el 5L 3)g0 doul b o035 3 (clooliws . ab (o)l 8wl

48 5,5 1gums s e iy 1 030,8 o dagS (sl 518 By (glaoBis 5 (o6l
i asls |y b ol 4 i (ola gl

o8zl 15 utgaygd S5 9 ¢Sy LityadlS ol8izsls o casgle iz g polayy ol
" Sy ol 3 (2918 izt O-SETI & pgusge ¢ Sl w3b 3 s ol )l
a0 et B 48 sl Soop blias Yooty o Bm 5 4 o colin sy ol
(S S 48 W gy oi s (sl I & oy 5l 5y
03,8 Jluoyl areya3 il 5l G dlliogan |y 0l 90 01003 G sl plgd 4l po)Likee
ooy 31 (Syse S sl a5 W08 g o Ui JLio Sy S0 glS S5 0wy
oz (sl (slojlins Veor Aobyy S5 gl i gy o G9lS o2l ol )y Be
sy A5k )3 i 4 ) el o (B s 50T Sblid sl sl JUSw
JLso 0 YU eoladl 39 S ¢)le5 L ciubs o)y lsavglosy 3yl Jlas yo s ] . (radio-SETI
wledlbl 58l < glolw (3350 )lmn 9) 21> p0 L9lS S 0 50,50 515 )l bglas
il 04 (Sslaen (5 loms

4S Sloy d)lyle oBasly el £V oSy (g9 2 irgyon Sl 0t (prianss
g 352 dinyoddnd 9 yolome byl Y-+ 5l pbicasdan 5 (5)lopands So 2l b )2 355
(b8 31,8 ookl oyg0 byl (olajluny KT .05 12AA 15T 55 (6895 pudgl - i
B 93 4 555 o 5yl Attt s (505 s 4ligsls polidio b (sl ully aST,a
2238 Lol 1y slirg) S5 ol L)l 93,8 ¢ 5,1l (Wl G (Sl § 29 g0 poron
93 o dows y i 3 Lo g yebodo dylg)le oliws diwgds clunlive cowss ole YV cio
((2led9)) 193 b (bl (ololis glaolizg) oyl 48 a0 a3 4 88 plonil s

3939 gy Jdd g el j0 L i el 0l Loyl yo ool edls = 5 910 Bl



olez 5o 05 www.gshahali.ir Yoy

s Sl b ho s Bolawl gl oylgyl (gyte V/A CoSials ¥ -V Y S

\))‘9 UM FUNE-KV-S 3)Luuu CM)| 4\5..\.M.9)§Lsn Aouins paw d)y)l l;auhj wb aS cuilds
RV

b0, oS gty 50 (295 Lliogs DBan (sla 5l 3)lg)le 09,5 ol
sl V¥ee Bpo b dioy V8 een Yoo ¥ yuoles L 455lo5 alas foxe 90 50 ylojed colualie
w3l das o L ascl) wis oLt alais 93 55 lojan jgbds b g Lol 093 o0 plooil
(S5 50 do b 51 b Cunlio Sloj

ol a00)8 CaBgro lobum iglS gy y0lsl 5« duaniiyb oylgyla CogSuds Yoot Jlo yo
VY OgSeuls G 0l ol copgole 03,8 2l |y lawlples (2918 S 098 el 98 lej
J_",”T)o UM u_»l J.J‘bb).._w Cowl oduiy axd L u_w)l.aw Cyguody S (e V/A) u_’xul
5Ly Kl VeV 51 0hT SO @ Sy . ol s 00l s TV IS )0 g ai Slles Yoo 8
doy a3V /5 Lyl g dnyd + /Y oy doly ol 1 glaus b caslyl ol ol 5ame yo5
1y Csglows )5 1 e e S0 a8 ol (6 loillcias gSuls G« sSanls oyl L 15S so
Se gayailad S Gl )3 cad e - lel e doy S (0 3 ol cias 51 oS oK

g8t glas] s o b dalgd oy a3 1/ colseis s lowsl 3l glan o Y5 4L



Yoo ooy Sowld )0 Sl oz S ppnn s Lo L

23,8 (00185 (298 g caml )5 5118 ) 390 39 0 003 gty )

Sgmd> (SIOP 30 S (S (sl p IS (SRl 4y puilges o0 Lol V-IY

SML{WQ

Vgomo 1S o Sy Lind 13 (s ity iy L 393 5 900 gl 4l &2 s
byl sl oo s STl sl oy az8 T 0000b bL3I sl Sen sl gy )00
Jyize glogeis 1ilgs o <ad b G byl b SO lsteds LiSyS dign )0 lapliad
45 Y 1,505 9 M 5 Ve o S0l slewsliad )las cdidis )d bl Glus s bLs)l )3 Iy
515365 b Lo el (olapley wilonds pjliw Liad (19,0 4o (e doglaio sl 2,15 Yl
> 5 cqoaiSlas ol )0 &5 et dogline (Lo 8Ly (oS ol s Ll 45 Sy
cedS algs 18608 Syl e Lapliad oS ilej (wliiadign (Jysod)

At olo o 50 At S5 48 5,15395 5 S0l ol c( lind dundgh olid 4 ans
Iy Lo yUaisl g (b Lol 3 oo gy 031 a5 39 Lo &S« Jiolinyd CBlge 5148 )
My s S Ay CBlybol 13 5y (clonslind 0wyl Uy . oS S | 51 b 1S
b3S )> glanghatalyd ues SO o JId Ty ualis 59y a8 o (Sonpé Lol el JLs
(2Liad A (g0l jooliio Lo ojgyel il o (guaB 253 Byl jf L 4SSl 9z <ol
gy «Bylaels Glafllsl ol L a9 Sn S 090 Bl (513 - oiS o a5
3518 108 S grbans 12 )99 sl 84153 5 Wigh 0 o 75 4 s doglate 51 0l
Sty b Lok a0 395 yae b 40 ddygs 4T Slej ol dinlys 39y5 150
ly sl cpuins Lo sl S bl L oliusyd dmlgs gloylinw o bause 0 1y el 51 g i yoolio
oS I 3jlogn ) oo Ay St o ()Lt )0 5500 e

0 oLy gla e 50 &S 5o s il Saw (gygmel iy Sol 48yl (el
My Jlo Ve ve )0 (Giad iz S ST aisl 4l cowd (6)5L8 (YL sl el
S LS a8 sy (sloylimepm bame 53 (slojluslay 58w polis a8 Sloj 3l S o



olea > (83,8 www.gshahali.ir Yos

didy b gded o eee Ylozs —Jlooylde ¥ i o il ..\ATA:,-\;’ Madigh Sl g b S

$05L b3S 3L 395 3935 2 JIo |y ol o T3 (So cons] oo L ol iy g 0]
90ly B yo s Sl A-IY

4 oliags & pogase S aSuls Sy ial 515y )2 o cuslacie i plulisiolin
TLopadlS S by ol (oSeals BT (tond el b Ly o3l (o250 s oo oo
poxs oBtplogl g g Ao (i Syiio 855, S clsieds bl ol - sl o 03yl
cologo 9 3loy easld hom (o 4 cutld b (W e IS o8l )3 o500,
oo gl ollg Bl ol VY Japslyo IS (6)Sam) - amo plosil 55 os20 bslS
SRI Internationala pguwge gelamnlpé Jituwe idgis dumsge SO bIge 1 655y (]
3 oolitanl b aSl s/ Gland Sasanls S5 ol cilonyS jgas Yoxsl 48 ysbo yloss (- can
b ecaslon Jouas Yo iy Blasll wlieas S o cailly gyglid po S50 slacdyig
Pl 40y 095 (Lo g bl s el ws dsse I 5L o 4 Lonll
.((T;J\.Q.)LSA
elize 4i3) gy 0 YU B o3I b st Qliis SO b S ol S el dipa
lod 4 5SS sl il Glablb olgs o Jsol Gulosl (1t o pows 155 b
s9dome b ol conlite ci b din il )5 a8 @glas (b cedb cuss jlas 3)90 ol
Lt a1 a0y La sl SESS 51l i S5 csens )1 800 Gyl 51 Ll a
Glelw L Lagl bl b ol (gg) oa S cdlyo- Sgpsll lygzs diie rals
a8 L 55 0luss) byl dolyT ol —0015 S35 iz 5 <695 d gy (5550 Sisloyg
Fsolts sl Judo G ansS aly ogile anll padyods i g col 5 los ob (oS
S b il ol gt w doliio (sl e5s ©yguo s 3,509 ol lp 4S5 )0 9525
bl ol S8l bl a8 ol b o JUSis 0 Loy S Ol
AG Y &y 51058 oty (Sladloy &l y3 48 gya VW (45T S (gl oo ool . S o

SO L Hlade ool Wlgs o o L b oaisS el Blobw 3 o0litnl) L3 dnlgs  wgd did



yav ) Sy )3 Sl (9ot § it o5 Lo L

il 03,8 2ol la T (ATA) I oSuds L] a8 w8y (slopw (o) :0-VY S
-l (oSl 1T (sl eyl ()

Yo sl i oSy 3l 550 colune (e 45 WS (048 s ((dd iolidl So o8 oy
dgds aS W5yl sl L;L;.e‘;» &; 6&&1031 L(ATA sl J.j Cawd dy gy VX F wj
8 )3 1) ¥ 31 ey s S o iyl s Leits 150 slige) sl 5855 )1 A7
T S0 L el 1 (515151 L Sl 55 ool bl ol (sl JLiis )
Lo oyl JUSaw ¢ Lol (S39SUl elyngzs dlimg s ST 20l oo cowd 0 (gl sLoje>
et 09 (21202 901,500 Sl o S lee g Sy wab oglie (Sl g0
o S g ,ST Ll (-1 JS) 0903 dloul el o ciod 4o Koo sl il 51 a7 Lo
Cewd .o g ‘n)l_e‘% P o pa A u‘s_?‘_sﬁ).\_uud &gg):ill O9ged 8Ll L: ‘.))SAL?Q‘ |) p99
Ciygaody |) LgbL’) dL&b)lJ_w J_»‘yc;o 9)0‘")‘ 9 casly J.Jbl}.& o u.’.\_abATA 1iJ poJLa
34l Glen o a0 plun | 500 g lroass bualin Jb jo JS) 098 &S lole (lojen
S oy ity 3 lows]

Llyoss aw sladioy g s )8 as Jgaino YooV 50l 50 s Y Jolis U8 puiansos
cdls P ATA a9 39068 Judo g Vo0 Joygl 3o c o9 gL 0,8 51T LS 3810 inglS
yoolwd O ATA @llos ;500 )b ccnionlisS (glaslopu (8L L up . dit 0000 1,8 Gl s
00,8 5l Jlo plea



olez yd 05 www.gshahali.ir YOA

9l BLodjl colesys w (2903]) @l a5 and 0 gL ATA Glows sbrasiz §|
Ot TA S5 5b S 5STen a0 piiz (sl pS Cwd- dgs dalsd @50 ax 4
a3yl p (' peyioglS Aol a8 amul el 1y 659l s ol dslllae cawss 55 950
S0 S glaen om0 @ oliwd Ban il o o el 31 4 job e - d5loyy JLoS
o2l - e W S5 Ol A gus Jolae g caopepto (igune Som ol (ryoyiog LS
350 25k ol ATA asiles 392 a8lss 5 pabucs ATA 51,05 disye 30 L bl ol c 0
gy dialys 1585 (cus b Yhoun ! by il iz o S o o0lil (0l 31ua3 /pSplady 5,S0s,
348 ool b cccsls dnles dong Loyl 51 (65550 diwn S5 . yxe V5 glas)l 4o wilis
Aol 1 g alys 1o lS ¥ ee 51 oy bl oles B )15 )18 goyle (slagily 51 (soluss
Joee olpeas ™ g (Sl s e ol Ly cumennS 5 Sy dilaia G ),
sl 00 01383 (53550 o]

plos 71+ 390> Jolis ¢ (4l s 5 s lus(clys g 99 oo axd L 59 VY S)line LSKA
ol alae 85,0 SO Tt G031 5213 3L5 950 agelen #0439 (Slasleyus 4 ]
gy VoV e Jlo b lads) s g b w2 lo3 3T Y Y Jho yo Jgl 5 e lo casby bl
ATA 335k 35 gy ol - o] GleadSGl o SGL i bl so) 55 o590 ool o8 .03,5 0
L g S aS Jbyo (Jle sl T lan ) iz oS cwsl o3 (U5 0l
Ol S y2 o sl 0lgSe 3 Lo o2l sl el L2 1o oass JLss
558 oalizul

sob sl aSTyn s Lably S Syuds ol s 2SS g (155815 4yl 51 ol U]
A5+ Jlo | o ploul (gomeins Voo d9an 3l ccawl dxidls ) losl s duuswo j17 Sy &S
b p3¥ ool (gl Sy osSnds sl ookl o 45) 1S53 5 aptiyos Lo oS
01y g SKA 5 o0laal . 61wl Lnb 15 bo _Solass 51 15y90 (sl Jiams s (51,
A3 53 sl 31 (gl 055yl ALz ] ST (yizman g s o Bluitel 595 blas
sl (o Bly il S bl ot 00,28 LaSyS 55 0uiS Ty sl g0y Siabigr Sl
el anlgs o] ololis



v ox0) Sl 50 Sl (gootius § pataad g Lo L

o ol 40 000> b gl V208 lie 5 yguyge 5 35565 51 S8 S 51 e 2y e
Lol s JSien [ langlatolyd culis JLod @ Lo (gt y0] cuidge Jloas| 5y9ly) s

(390 dalgd 1ao Cadbge il ¢ puiSS gt Ky S
byl

1 - Search for Extra-Terrestrial Intelligence (SETI)
2 - 76-metre Mark I radio telescope at Jodrell Bank
3 - Giuseppe Cocconi and Philip Morrison

4 - Tau Ceti and Epsilon Eridani

5 - water hole

6 - Frank Drake

7 - Project Ozma

8 - U2 spy-plane

9 - Big Ear

10 - Paul Horowitz

11 - 25-metre Harvard—Smithsonian-telescope at Oak Ridge
12 - projects META and BETA

13 - 305-metre Arecibo Telescope in Puerto Rico
14 - Project SERENDIP

15 - Project Phoenix

16 - Drake equation

17 - Charles Townes

18 - Dan Werthimer and Geoff Marcy

19 - Paul Horowitz

20 - Berkeley pulsed laser search

21 - ultra narrow band signals

22 - transit telescope

23 - Lunar Regolith

24 - Allen Telescope Array (ATA) at Hat Creek in California
25 - Jill Tarter

p gl 3| Bios 45 Blusydass @lalad g S0l @liagas 31 ololys olasl 4 oylal -Y5
(o2 yie) Lo o Lo

28 - Square Kilometre Array (SKA)
29 - Northern Cape in South Africal
30 - Peter Backus
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1 - Milky Way

2 - Sagittarius

3 - Open Cluster

4 - globular cluster

5 - Hyades

6 - Pleiades

7 - Taurus

8 - Double Cluster in Perseus
9 - Hercules

10 - 47 Tucanae

11 - Galactic Halo

12- Interstellar Medium (ISM)
13 - Big Bang
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15 - Emission Nebula

16 - Dark Nebula

17 - Orion Nebula

18 - Coal Sack
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19 - Southern Cross

20 - Eagle Nebula in Serpens
21 - Horsehead Nebula

22 - RR Lyrae stars

23 - Standard Candle

24 - Cepheid variable stars
25- Galactic Rotation Curve
26 - Andromeda

27 - Spin

28 - Edward Purcell

29 - Harold Ewen

30 - Galactic Latitude (L)

31 - Bertil Lindblad

32 - NASA’s Spitzer Space Telescope
33 - Scutum—Centaurus Arm
34 - Orion Spur

35-SgrA

36 - Paranal Observatory

37 - Hubble sequence

38 - barred spirals

39 - Irregular galaxies

40 - Small Magellanic Cloud (SMC)
41 - Local Group

42 - Triangulum

43 - Virgo

44 - Leo

45 - Virgo Supercluster

46 - Coma Supercluster

47 - Void

48 - Cosmic web
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- Musical Stars

- Lagoon nebula

- Trifid nebula

- Northern Jewel Box
- Pipe Nebula

- Coal Sack in Crux
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7 - Canis Major

8 - Centaurus

9 - Carina

10 - Southern Pleiades
11 - Eta Carinae Nebula
12 - Vela

13 - Puppis

14 - The Galactic Centre
15 - soft X-ray
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17 - starburst event
18 - Sgr A*
19 - Rigel Kent
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21 - Bayer designation

22 - Alpha Centauri AB

23 -aCenC

24 - 0. Cen AB-C

25 - o Centauri

26 - Mayall II in the:Andromeda Galaxy
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28 - Acrux or Alpha Crucis
29 - Mimosa
30 - Delta Crucis
31 - Canopus
32 - Supernova or Hypernova
33 - Lynx
34 - Vela supernova remnant
35 - large Magellanic Cloud (LMC)
36 - Small Magellanic Cloud (SMC)
37 - distance ladder
38 - Tarantula Nebula
39 - 30 Doradus
40 - Nicolas Louis de Lacaille
41 - Ian Shelton and Oscar Duhalde
42 - Albert Jones in New Zealand
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44 - 47 Tucanae
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46 - Peculiar Galaxy
47 - disturbed galaxy with dust absorption
48 - Galactic Bulge
49-Active Galactic Nucleus (AGN)
50 - Tidal Force
51 - Accretion Disc
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1 - Gravitational Waves

2 - Continuum

3 - Hovercraft

4 - Sir Arthur Eddington

5 - Atlantic island of Principe

6 - Sobral in Brazil

7 - William Campbell’s team from the Lick Qbservatory
8 - Gravitational Lens

9 - Einstein ring

10 - Quasi-Stellar Object

11 - Irwin A. Shapiro

12 - Deep Space Network station in Goldstone, California
13 - Global Positioning System satellite network (GPS)
14 - Hydrogen Maser Atomic Clock

15 - Gravitational Redshift

16 - Binary Pulsar

17 - Russell Taylor and Joseph Hulse

18 - Double Pulsar

19 - Data Acquisition Equipment

20 - Laser Interferometer Gravitational Wave Observatory (LIGO), in North America
21 - Beam Splitter

22 - Graviton
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1 - Local Solar Time

2 - Greenwich Mean Time (GMT)

3 - Equation of Time

4 - Winter Solstice

5 - Universal Time (UT)

6 - two hyperfine levels

7 - Global Positioning System (GPS) Network
8 - Sidereal Day

9 - Analemmatic Sundial

10 - George James Gibbs

11 - Helio-chronometer

12 - Christiaan Huygens

13 - Escapement

14 - Invar

15 - Bellow

16 - Quartz Clock

17 - National Physical Laboratory
18 - Resonant Cavity

19 - Hydrogen Maser Atomic Clock
20 - Probe

21 - port of Leith

22 - Holyrood Palace, at the other end of the Royal Mile
23 - Radio clocks

24 - Cumbria

25 - Rugby

26 - Time Dilation
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28 - Gravitational Time Dilation
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- Robert Millikan
- Herbert Hall Turner
- New Albany, Indiana
- Louisville, Kentucky
- Lake Geneva
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10 - Charles Tyson Yerkes
11- Hubble’s Variable Nebula
12 - R Monocerotis
13 - Mount Wilson Observatory, in Pasadena, California
14 - 100-inch Hooker telescope
15 - supersonic wind tunnels
16 - Aberdeen Proving Ground in Maryland
17 - Henrietta Leavitt
18 - photographic photometry
19 - Harvard Observatory’s southern station in Arequipa, Peru
20 - Harvard Observatory’s southern station in Arequipa, Peru
21 - John Goodricke
22 - Vesto Slipher
23 - Harlow Shapley
24 - Lyman Spitzer
25 - Perkin-Elmer Corporation
26 - Diffraction-Limited Optics
wslids oo pb pred 41y Ao £ 55 (3 <Corning eS8y Jgame - VY
28 - Space Telescope Science Institute, in Baltimore
29 - Null Corrector
30 - Drag
31 - James Webb Space Telescope (JWST)
32 - Goddard Space Flight Center
33 - data handling unit
34 - Wide Field Camera 3 (WFC3)
35 - Soft Capture and Rendezvous System

(p2y20)  Y=¥=A (50 ((owlid gleeS 5 p920 2 (sel)d QLS 4 0S92 - V7
37 - Nix and Hydra
38 - Kerberos and Styx
39 - New Horizons spacecraft
40 - Kuiper Belt objects (KBOs)
41 - Weywot
42 - Quaoar
43 - long-duration gamma ray burst (GRB)
44 - Hubble Deep Field (HDF)
45 - Chandra X-ray Observatory
46 - Cosmological Principle
47 - Great Observatories Origins Deep Survey
48 - eXtreme Deep Field (XDF)
49 - Massive Astrophysical Compact Halo Objects (MACHOs)
50 - Stellar Bulges
51 - Hubble Heritage Imaging team
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2 - Gamma-Ray Bursts (GRBs)
<S5 sl sl (5358 «double burst of gamma rays - Y

4 - Vela (meaning ‘watchers’)

5 - Ray Klebasabel

6 - Compton Gamma Ray Observatory

7 - BeppoSAX

8 - William Herschel Telescope on La Palma
9 - Swift

10 - Gamma-Ray Burst Coordinates Network (GRBCN)
11 - Double Pulsar

12 - a pair of co-orbiting objects

13 - long gamma-ray bursts

14 - Accretion Disc

15 - Wolf—Rayet star
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16 - Correlation
17 - inverse Compton effect
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19 - Photodissociation

20 - Ordovician—Silurian extinction
21 - Singularity

22 - extreme conditions

23 - inflation

24 - Penzias and Wilson

25 - Horizon Problem

26 - causally connected

27 - flatness problem

28 - Alan Guth

29 - Higgs mechanism

30 - Hadron

31 - quark—gluon soup

32 - Large Hadron Collider at CERN
33 - Baryon

34 - Leptons and Antileptons

35 - Antineutrino

36 - Nucleosynthesis

L1y eunles 4 Y Jad o - YV



www.gshahali.ir



Koy sl 9 Syl 03k sl oo

ey O (S35l o 5170 99 Lo Lo 45 0l T Lo e dusir eyl wls
290 Lol ezl 385 )L JStas o py 51,500 2F L (b sl ol 5 Bl JSCo)
0oley JSoas ol 3l slodas jidu aS aysls (ol 1. 0)l0 peuo s 4 3l S Wlo o (BL 720
93l S oy 59 57aS W5100,S Slses) Syl aole gl o ol 1y pb ol - sl (o)l
S A3l S Jgaxsoole 1 )lSp> o cdili> ol 0 25 b Ll sl (550l 912l
sl gzl o 235 0 9929 2 e Lo oS g 1S o Jlosl

(S3L) Jyane o0lo i 5l b glgioms oyl LT 48 sl ol sy b o' JIguo oyl
slogad sladgiss Jud 5l oluarl by oLt oSG a8 o JouS 55 Laid 45 el
LT3l 6l STy diols o g loly 15l pluhigsl Inalls olias L _syiss (slaoylin
a2l e oSl L5l 0uS L e Gl a8 5LaSeS slaalla

¥ s90s Leis e 50 (Jgeme 00le IS lade dad o oyl a5 sl Lo jLiid ] yo sl 9o
Pyl oyt s ladio)d (S il Lol pinsss sl (65,51 py> (slgsa
YL A SO ey oo s (Sis s St Kslgo p a5 bl sldogigial § ut)
Saie 814l 6168 a9 § 100 o Cmd 4o (S92)) Jgmome 03Le (lym 70 L5 ¥ dgus
35S bl Lol (sl i) wlallls g 2o Sty 5l 29520
Jlo (gl Az (Wi )Y Jud sl 00,8 A8 0)lus (g0las 138 &S ysbolow)
Ll o Lagalo 500 g La ol IS oy 59 oo bl SLaSeS Al o Wnodis 45 wusld o
Sl 31 785 394 (gl (s Jlod a0 Wb plicres cplplo a0 s gi |y D8t oy
(sl Jido S0 48 250 0 ygal ¢ Shalie dalods (S wlol - wedl o 561/ Py



ol 5o b5 www.gshahali.ir ¥.¥

@LM&QS 6&4.»:3.‘3)0 &SA)D oolo V-V

2 Sogud iy dges 438, plonil liablie 5] gl 83Le gyl ylada olsS (s
Bl doy )0 1y 395y yiun 45 g aangw (o)l (S0 (Sogmd - dol Cowd 4 )AT - dad
e Slods gl Jos T LayillS (6y5id dmsgo 53 pyns ol G 4 9 3,8 iy sloglly
gl G5yl 83l 03l 5lg 5 gAY Sl y3 (Jlte (sl 53,8 doye pys 40 gyl
0352 (F955% (o)l 4y Jgene )l NS Ao L] 4S 50,8 )8 iy § L5050
ya ity (25 (Sl s 3925 5l AT Jlus 3 i Sl (slagiy Lie
el OVE L 3 e S5l iy Sl iy a5 - ooy o 4218 Juad )0 oS (o505
ol oleg 0 51,81 s oS EBEplonsl UL Jyad Loty 5 45 gl )3 o uwie
Al ab o gmme g ol (sl (658 )l L SO e p9ls A g 00y oS
S 1S (sl Ty IS syl 45 5,8 Lol yae y5151 45 5] cbls 5305 Copaeds Sy Sogusd
g2 0 )8 (o (i Se s &S (b s s gyl s B

comppd ol - cld yloglly oy (gl g S0 Ak 5 ot GBS (Segus
9910 gy e S5l 3mmal o Al e eS8 Eoudyge 4 fuad o a8
2 A s Lases (Sognd + conl ol tolows 5 3182 )3 eyl (clabuus
o sladl 31595 0 o3lel c ol 3yl « CooSdls £ 95 (ol 2y Ay a8y gloaiS prusuas
gabeo YV Aol 50 gunS  SLaSeS dibgd Ao puyed (ol 3l o0lanwl b gl .0)S Jos ils s,
351V sl oy b a0l 5 gy sLiacl 45 5,8 ssabine g cblog ()95 Jlo
OLaSeS b bglas 5 Ll il (bl o) e sy canslys ol aiiS o e8> ]
R OPSIRY

e o litio b o LaSES i « 8 018 (ol dmo olsl )51 oyl (sl 45 5Ly
bglas ool oo 4 s conmalS 5 0g) 00 bglad gzman dlagl b bglas oS aiidlyd
bylas el S35 (sl LSS 5 ol 0 L ol 15 odline otlogl 15 45 Lo



U"‘ ‘u‘l"" 09)5)|)_a‘)3 @Lﬁul.u&er{)\) Lo EREATY) W) l.>4_:l.'> u_..b ES_’T LSLQ("" Coow 40
&:’)‘) 9 (J..;ab@ u—")fu"h" u_:l)f)n)ﬁ ‘) LRERY L)"‘ 2090 04 l>d._:l>).o).9 Comw 4o .‘95]9.>

Lgl.x..o SEVI) disbe g 0 “09.’)40 ulu&.e‘f g.&m t_ga.)); b OB 90 s gy codlw oyl

omslids 550 00y olgie a1y ol 5 sl s y90 Sl )3 4 (g)llad g
sl ey o sliasl plas oLzl leg 5 4S 0tS ygms | o LiSS 51 (leings
1050 B 31050 iS85 Sip o o S byl oly oy 0y ool sy 23S
4S el o 25 | gl iz (6351 aindld (VL o iy o & o o LSS
GBS g 5148 Snge S dislo oy s go 048y Aigh 9 digd i3y ol 09y
) SLaSeS Glaaisgs Lo aS iyt oyl 58 )8 ey G318 e 31 153 o ity sl
it o P STURL A5 )8 ol 4 )Ll et oo Lt B3] ey JLs Loy e
4 45 azol o apnsl b sl analyoga s Lacl :Silee (555 g abos (S pya o015
| dgs (sLinel cas s ls )51 &S SIS (i8I b5 sl Bgyan € Joyog 4niay
1oL 48 21 ol lolone ol pLEBI L (Sogmss 0905 35l ) aigs IS o> ol o by
29931 Ceasd & S dings (Syo (slsime 51 0I5 Az0T b S > (5t sl so0lio

b axsly dgg ol

Tl LGSy o o)L eolo Y-
350 53mltie 4 sy g - jalls o g LaSaS Suolins L byl po JSCte AV -+ A o
o Lol iod 2l slos) el gule sla LS 3l solass yo g0 gl (Sles
2 e dlse ;500 9 OBl olan 4 93 &l (25 ol Lz (el diile gy
oanlice _Sye e 1S5 31 500l ciiandd g sl AST0lyl Lol caiiS o 8> o LSy
L5yl e oS (W ) cifgpiem T S5y50)8 5 Gras oo lad 50 gl (2lg5 25 0
o 9900y ] g Jlages sl g i b3 )3 (6hsd 2l ale S el
552315399 sl 48 ol 185 5148 sy 350 5l L) dliolb 51 (s yo s (L0SeS

B 20 (6 yeS sy b (Al 00 3Sheio oy yidig c8) oo )Uanl 48 Sl Lasys



ol o @3S www.gshahali.ir ¥.7

Kpe) 3 3 alols
. (pu:f:-n)w 5
T T T T I T L] Ll L] I T T T T I T L]

I iy yl0ges V=YY S
wof  a olaSeS - SLases

. NGC yoY.

(Kmis) oiad yo Caf puu
g
T
]

-
o
=]

ul

- A Zurita, M. Relafio, J. E. Beckman and J. H. Knapen. (2004)

E * Regan et al, (1996)

o) PV U P NS AR U U S L d
0 20 40 60 80 10C

(st &) 35 30 31 (glazgl; alold

(S 2l )3 AL o S nyss 50y ] Soy glbe)lw 45 b olan Cosyd
LS 3Sye il alold pgd d) L s Site ©ygod (152 Cspun ((phS S d Bgyne
Olg3ise g el oaid 0315 ioles whlow cSy> 3)0)3 HS pow 09850 cllae () - b o0
(5305 lysetasl (g5 (IS 03l o

353 ol (lBIL el pidpa oy a8 ab dngie e JLoS )0 oy
OLaSRS Su oy plad (-7 JS8) 3980 3bj (595 B 3jlge (31550 (5 9 bl po3 alS
St s elad (b3l b (ciid iz oy wold JUansl ploga gL el 0485 goz o 35505
e plos 5148 s oy ol 0 1ol cpl & Wiz b ol GLaSeS 59y 3blie
ol OLESRS 350 59040 Lo g (12 Cpus 1 stae Aigad S5 01 00 o> Sy 5
o ol ol s g5 oy Lt . cawl YY - km/s dgas s 50 Lol g3 0 V5 + km/s D55 Wb
Gyl 115 48— Wl 15 1l bole 1 Sy s S o LiSaS 5 6yl Ly 48
Sl ol )l Juolsd (sl g5 (23S 9lB ASl Ly — ol ouit 00,85 (S0 0LASeS
3929 1 653 08 0,8 ey ol ol S el sy colialive 48 duol Bole ol .0l
ol S5 0o



Soaspthol (5 Salips 4 pawge < ised 053l 5l easizilol JSi S AN JLs y

SLagys sl 45 (Lo g pgd usilB 45 oty Jlabsl ol ol gy Shoo g
O w5 €00 35y ccensl 04 i Vb 58 Ol )3 5 9 0 b8 S 4 1S
sl &S anizg dislo= a0t 0390]] Lbb o SagS 03l Bg3 (1S Ol &' ol 5
Ll Gty el Cnio sl (2518 (slagys 45T ol (o LaseS G 4 yo o8l
2 oabosalive 3y (iotie (uyddy il s MOND doplas bl slie isS
@lanlie gobgs canlas ool Bl )3 5)lg20 ) lwo )L Lol - dolas (gl e |y Lo g LasSes
5 SLaseS ladingd Siolud Juud 5l syl cd¥s SOyl oole 395 g o 45 cowl (6,500

3919 3929 S (g0 Sling 4zl il it (02 OLASHS S (i -
h olaSeS S ey 99)S oolitwl Gl w81 g Yo 55 45 gy b wlanlin |
MYY lojslre GLaSeS 4 baypaly fgyiud bad Cinb jlogas V-1 IS ) 905 duusloxe
gead ool a0 104138 ((gy95 JUS youden ¥ /2 3505 ) Y/¥E XY T M dlols o 4S
sl b ol shlSan 5 oo 5 95b oo s o gSeudiigg) o 45 S8 0l G dliasg
WY S 50) - ! 00 dags ¢ ouid L yidmio 08510 4o (cawliiylS” (o bgzeiils oo lazu]
(e hMYY pogas ailss

o2l el oads s e pudy ol sl Gl bapay sl eolil b« 881 95t Y-V JSU3 )
SO hbMYY cads asol Jol Lol i3 Lo jlas | o 5 LaseS 8)Lya 1) euledlbl 3550 9 o505
Gy Sum atl o i JUs 3 48 sl s ol 3l b 48 cconsl wolins 5 Ligs
Sl oledlbl pgd 350 058 2 99,530 By a5 Jloyd el e8> lo (s LSS
blawl dae ool sl leis Ll casl —VA-km/s g b LLza MYY 0 59y oS 350
Sl 32> aSoulil - s 5o ol Lol o9 0 )95 Lo 31 ety (1l L LiSqS oyl 45 0
aS ol )l B ll oolaulsyge 515,38 cama Lo 3l i y90 Jbs 0 b LSS plad < (g3500
Lo o s S35 JLo 50 45 (o LSS 4o 5 e s s 0039 90 (slo o LESRS



olez 55 05 www.gshahali.ir ¥eA

b sw b:y-vy Ko
Soolatwl L aS edio  SI

F/¥ (9—2dly oSl
B dlas) )0 gy

1.0

wlomw&b

UM TN R N Y YN N " — r—

Y T (2 T e

1 Ll | I |
=400 =200 ﬁ

eSS Jls 0 VAckm/s copuw LMY 008 o0 0010 Comnd (chie Gty M
355059340 YY o km/s dgd cusyin Ldgd ot doglaie 4S5 w3y o Lol . el Lo o
P YEkm/s dg9a ey LMY Las s gl (8,8 s 1o LI as o o o LasS
ceal gyaol) GLASKS & i S >
LTl oLaSaS el o gy cnlpli el Yogkmls sgu> i s sl
Syl S el oy (23 (lopeld QLISRS 425 8 y2 @l )0 9040 ) - ks s
420 Y090 (clasly b ()ls 4 sl pusgh 4B B VIX $D 9 (sl dmdo y ]
31 oS o 03Il Lo S (glade 5yeplil -l 28 Lo oo bad s s [aresin(¥8) =~va°]
P iy sling B8 gn g Loy dgas LSS doxio S1) 05 dnlsd 1S Bl o
o2l (2B Scwnd (55 (s cop clnlo (m23)S el 0aaline (jg)den ks il
Aol G = oAkm/s 4 oo b o Spe 904 LSS

sin v

o oS dnlies |y o gl il o o] eleagly B3l 5 ) LiSeS ALols yrails
)‘J_&o 92 U"‘ O 4\.’>9Jl.’ ..))L))l)..é Y/Y‘;’X\'Wm j\laol.é).)s o LS“"?B 4&..9.) Y .)5J~.‘>M\~\N



e ol 00 $Spee ()] 5Sp0 50 SRS oy plos oSl T il LSS A ) (jgyin
GIHMYY K pys b dowlie diinysd pya 45 sloguid ¢lon 5l ooliiwl b ¢ylgs o iy

gy dalen aniiyen il 3Ll FO 3gas aS 59 s

ol 1308 oo 03l GB)ls 5 4 py> Conmadd 31145 315 3925 2 35l 30 (6505 v,
bl s cinygs Dy 33 - o SAid 3 A (gloglis Ay b oyl pys o 5] ol e
4 P32 S Olgien -l S5 0l 4 2 o g 1l S (SULE)0 g oy iy
Comnd a5l @yguo o2l 50058 (258 Ay LLae MYY ) Lavo)liw plos (gl ) 55
& duygs 4 G ol 1 (535l Lonlitns oS drslone |y dadyps 4 MYY Sz
Mo ol amiy oo dygd oy ol 9)lles B 350 (cay> 4 CuyS (s 3yl eanlsd Cawd
3 ol 938 wsle plial (B aSien] puils . dol cawd 4o YU yo 45 cunl (gode 423 S5
Sdyg & e O leirpledyo (SUiBE )0 4 oy Cons a0l e Ui 03 G BMIYY
B33 s <ol o 08ty 53y ) Liioys 45 Jloys (15 (gLl Cns
Caammd 510 (65508 Saicid o (clwl ydun jloms (Lidlias 45) 50y o B)liw g sastws
o LI el /03905 plasgs (LiSaS J3LE 958 Bk (sl s 0 o2 eSlie
cedils daled duiyed il Sibdis A dgus o> MYY cbline Sy

125500 2lsS el cewd 438 A4S ol ) lhie ptit Sugeid YU e 4 Cigis oyl
D LaSeS s L 1> Sl 00Lo o sy oo s 4y sl USRS 0l 10 Sl 03le 325

J«)L) U]Jw obLoﬁl)g

Loyl Jusit 9 o3 el oo F-1

25 4 e b Solin 8y> 88 37 oS prianss gleS 2 (21Spel S50

" e sy Ao 058l (il el sl 00381 ez 53 lizred 45 w00

il sl lagin JSa il )3 48 10l ool - el sy Jad g 9090 9 998 0 040l

45 ool ol s 311y 093 (553131 (gylade ()] A dp g e bluasl JLsd 4 25 LolS
eS8 b (Sl 4ol ) ol AB «Gtalagy 5 o i e B Y5l



olez yd 05 www.gshahali.ir .
Pl 5 gy o3l St conslyii oo 45 292 0L 1080 legs cagisd (sl coles o b

olran 4 pole  ofg)du laatas jlags o)l plaa ¢S yo2bl 5 cdnles Syl
O3y olylad a8 568 o 05015 o oSt |y Lowotly SO s s aS= olil gl 5,58
g lo olea 1 33,8 o 00T |y Loy 5358 525 Lo gyl caiiS oo (i ) 95 40 50 99250
| 3l catigipms Ao SG el 3 (il 9 00le (e S (iSwiyn ol 090 Blinds i
22550 ey edleiSy JBa S (Jsone dlse) LagygysUl g Lo dius aojss i g
2925 45 ]y a5l 028 Jas Gpen S gzmen b igish 4 < Sip )l sl (slopolitio

L50) 0 pR o Culsld

Lo o3 48" 08 bogiins LousT B Lad aS” ko . 0] o delol yo S 3)lo |y s gyl cdiadis (o
9 Ok o35 lboss 5 glainl & 9p (LIS o wilgi o 03le s JiSias auslzy
3 0355 50 (3 piSar 4t LS wslools Liss s glwdns 351 0520 0 1y L LSS
o2 45 Wes JBs s 4 (5 sl @l b canl p3¥ By Jlo 35ldie 1+ B A 3gas caJyl
O Solges 3l o Jbo 3y Lo ST 053 Lo ) LaSeS 48" ouild oo Lol L0059 6 589 4 disly3
g3 Syl oole jun (11 48 1yl yol o Ll 88, S8l wld Wb (s L aSael Deng
31 e S9! cnlgi o 1 ce )8 od 18 iolipslic oo sole oyl s 4aS oS oo ylon
Cendlss Jyane 03bo a8 3loj cgpenlil dples (R3S o plmodgs JiSis 4 ggyd Silige
5ol . cetly 3539 Syl 0Le 55505 oo yo T til)S clmols @S od5 Lo ygish 511, 395
e 9 420 i8Il 095 (JISa 03,8 Lo Laole el (1gyd sy condlyi o Jyane
sy s |y olases Jisws ol cusys

B s ladl plo 4 8-
NGC F000 sqinn ;LaSeS 4 el ool L Lol b slhate " husls (ol g3, Sl das,
P JSC8) 910 )18 sl (oo Ve glod 5 (gyg8 Jlus ¥ wee g0 ylaB 45851 (g0l 50

OLESRS 09 OBl oy g aiiS o S Vb (s e L3S sladsSgo cLos ol 5
S LSS @yglze 3518 4SSl (gl - soles (685l Lol )18 51 4 ol 31 y2aS ) lons



‘)MSJI 5_0)_: B)I}‘hl_n).g_.a.: Y-V Js_w
GBly bl 13 518 51 Ll as 3Laze hasls
NGC vo00 olases

Logs 3l ol GgSnls pguas rF- VY IS
YN

Ve 390 oliSaS 090 o)l py> £ same yl V3gas b ibobs ol (S o> il

8L 58 2l ey el

23 ol (K005 51 &S] (655 5 i oSSyt 055 Blybl (gliad cliad )5 o2 pluc
Lo 3yls pLs ¥ il)S cande 45 3550 0o 3529 0y (G Capming ol Aol oo 8 WS o
S odabino S5 slaliSeS g (Bojlw (o 9) S slaojliw p3 1y (e By ol oo
Syoeinl) 3593 plur| gt Al o (SLESES dbgd S pr ISy sl (polidie S50
sl LeSeS mglias aS ol yalcdSs diges o (F-YY JSio) YWIA bl digs pogmas .S
o Adgd S gy 5l (s« iy sl amd o 0l Wilosalyd e oy &S], 590

3559y ol (als a8« leSeS claasen IS pym 30l sl canl gy ool g sl o,



olez yd 05 www.gshahali.ir Y
8oLo pyss d3sSs aS Wlools lias i lwlisioyliw cogeis ool 3l ool b . S5 8ole
cCawl o i glodgs g e lgiSone (ans S8 Jlo 3ylle 5 Job 1o SO,

1018 3929 (Fa)b e oluw 30Lo jludio > V-T)

2 e <L 9y et (S5 315 S99 Syl doble liae 3yl sl gy iz
5l SO Syl 85k doys el SleaS g soiny dine) p3 Lajui g sl Luade Judocigdyos
g 1YY dgas SOyl dole ¢ 5558 sladoy b Sld on (yayins )0 9 )10 sdaline 1B
S o Sty dzS ol 3150 500 ey amo o olazsl s 4l oo (sl /o>
OJLA .L»Louc u_‘il_,)_i.».) J‘;.w 9.) ‘w‘ Joﬁ_,).o Jw odlo d._» AN .)9J_> LQ(«.» 43...,‘ 4.: 4.'>9.»L,

TS oo siuaas |y IS (65l /pyn 3l o dilogl ZE A 390 g Cangs Syl
|y ol Sgg 3 Spd )ikl Jos ol sod Ladly Lo oS ol ool gy o yaslislo
st Sl 2L (Wloads LS jgaardS) o)l aslial doylas o oliioele 51 g WiS o5 o o

g3 00liwl o] (g3l Kol K5e8s 5
125 S e 552 93 & g e |y Syl Lo
9) S 0 Sy jed o SO ey b a5 Syl wlh33LED Syl 80k (V)
(i €15 gyl
S e Sy yiphT 4 S s @5 Lol sy Syl sl (V)
Sl wles il das )7 glaa ks L yo Jsos asls (135 48’ e gsludpts
53Ls 31 (S sS mi 4S Wi ek yluoliioylins Lol . sl 3y S5 d0lo yrig 45 080
Lol el 0lglyd lone laz 53 35290 (sLasinyigh dlass 3,15 392 91593 Sy Eld So)
JSiie o el 53050 s slaiisy diid pys a5l Lo o 45 59 of i jguas



FIY Soyl (il 9 Sybeole ol les
Py 5yaia b o o S o o e ol igen 5 (S35 ¢ 39S 1S Loy 4558
02l 83 oo 0las apSUl 2 maisaleacS 3l oS |y 0l (S9S (sladygln Lol canisl aisls
L a8 (5 aimd o poluarslog s an |y Sl bole plas 31 (So 58 wgs e Lang |
ol 5l 525 b gl s
93 4558 el }51 48" el o a1 81, Els Syl Bole 45 s 0l oS00 (cils
A28y yes ) cod e < ains oo WMAP (slogslind 3315 55 45 usliio S sS clajus sl

uu).b- cﬁ,.))b)_)L;o qu Yy d..aé)d aS codud odaLine LS’LQ'“g T2y :bw))bl.w 9 J..Sb}g
.Jl)@ ULM; LS)-AAS)LJMJ

Ve &y 3l cunSo yrogiiles y 3 gl ol . 03,8 in 2 VAVY Jlo yd ™ 358 -LSs & plas
e G g )3 Wlgts 1ok ()3 ol o ol 4l 529 (y9anST ST 1 sl 15loys
232 sl G Ll oo xS bl SHU(LSally 5) 25 (s (15558 42 (958 pubolino
Ble SoHLS )0 48 ublize glace STolS G Gloeg) y951dSoyb o0l lgod e 5198
248 93)8 o5 ST S5 4 (95598 Sl S Cplby 39 0 0315 y58 31313 555
oo 3l S Th508 b olgd Byl )0 058 s9u0 Jlsus g 5l sl Wl oo 50
133529 598 4 senS T Ll oSl (o8 sl Jloxs Il g K05 (ShlS
A5 ol (rgas) slaigish s Jlo 33 ygaged uiyd oBitalafl o S0 tolesl
UL GPC RN PRV e T VOncy Jpi-1 P51 FOUNC SURPV- SRt (I ERE Spe
ST 81058 0 0013 y508 (% 8 lise G o 3L W ygelen < 18S9y (iSy2)0
5 89 215 oS T 4o 00,8 (iSiomyy e L sl o Laygsigh abl il 292
Ly cogamS T 0929 yud ) golis .0 ool jiudad dxis )5 (golepue o S g8 jlons s >
sl rSme 5 ol Al 315l £ 9ogm ol 4l am0 o L5 198l s 390 a2

J.wl.» aild 399 593 43 o.m‘:o.m\..:l‘m)jl L;l).; Lﬁ)i.-!‘) J.,a]ﬁ,c



ol 5o (b2 www.gshahali.ir ¥
WIMP

L oS @lydy 48 058 o olgrian oylisgl plo @l Suped 3y lbiwl Juo clisdle 51 S
3 S -l 3y Syl dole 1 Lol spn ol San " (WIMP) (Cinio 335 oty
WIMP Lasyllie als po 53 . ixs cyylizapl 8,5 oy y5cSam = canl gillig Lol (claogels

ooyt b ouitans |y Lol 9929 0lgts 1L 45 3,10 9925 ofy i 5 a8 pge Lo 3l W5 0

ooy e ] 350 s lal 55 08 bl

sdtunspd alualids 1 Glalas]
@hd 2l ST 238 e WIMP Labls b (63925 JUio & ditamepsé  olwlits (slajiolojl )
L LB slagsy 00,8 050L 1) S0 assles o WIMP 50 cyguo ol 30 ediisls 35 993 85300
03Lo @lyd ds a g e il JLLL WIMP 3,81 5 2aiS 0y o)30l-0,5 slags;
0559200 Lol g3y )3 Gol5 o )b 51 il o | laaild ol dors  ales (Bbls Jgesne
Al gn g bl 4l 55,5 Syl 2y o x| 45 b e 45’ gsien L
ol 2lg5 o Wloats axslin SalS jain 48 55 (6,500 (slaanld « pldgngl 0,8 olwlis
L SO (gine 0 W55 e (Mo ety (s (plpliy (i a gy (oably e¥sace
bl Sy oole (glyy salad

31148 ol DL slagiy JLoo 4 g Jl )88 Lol g3 olind CgSuls
31 aosls Judows a8 0,8 el YO Y uysl jo oinylsS .09 o (LGB 00le (6395 L bLlg
3148 bl il )3 (cdgapSI S VW) VY- Gev s S5l s58 (samls LAT il
o Sl o o deizee WIMP 005l Talls 5 215 o s aol o (gpaoly 50

9 &)lsple S & oy PAMELA &) pgusge 120 dituy S5 V208 (59510 )2
o) A 33 oo dmsy oS Yoo A puols D45 ot Jlusyl Lind g dudy> o yney Bl &S
Aoty (S ooy 355051 48 (555 sLargpiion 31y (L5 S sl il i
Syl 03l 83 53 s S oy S drests sl (S (0 ol S plslis S
eSS ol S g8 o NaTUre alxs ;o alie Basusgs 45 job yled | g ol

51 celovas 35505 4 353 sl UTlanil . aiS Ly Sy 00le 3 (3535 (lys |y poitansyeis olsS



555 48 WS o Aol p |y pal a8 sl annly 2529 LSS $She o 45 Sy oole
gl B G pgia disle sl (500 a5 ol (sl 0l Ll

S o Jon 095 LT Lall pablise griwcinb pli 1y (slalbuwy (Mollpn (olind o]
Sty STy Sl sLoging 3 5 Lotitans Wl 45 ol (glas Sy alasg oyl (S
31 0oLy S e pisie YO gl 10 48 ol cpuitansss 0,80 0310 Wit (500590
b Syl esle (392U 31 (3 09l cunslys oo 4 313 0 i (Gl SleS slagin

B Gyite L o3l dourg s ol Koo b ol e paoy b dniyos oles JIWIMP @3 joee b
1298 o e b danygs 3550 )0 3 ol 51 (63555 cego ol 48 s s sl (53 5
espbs Sl ol obse Gl W50 9921 00,8 3)55 5 50 4 0)3 95 Ayl JLoss|
JiSis iz 551058 o Aot (e Ly iiyg 3y 51 4 WS 05 (il slaginyigh
WIMP i 51 S5 800 3525 11y (655 5 aditaapsd Jdd S o loliss o o
2 ol g oS el daslel JoB3l ¢ il s358 slagSanls gyl dgeisa i
it o] (g7t
sdiun bl Sl yiales
e oy ol 038" S o o351 A SO L (BEWIMP 0)3 G 45 ol ol 3 oaiis
ol bl - Sl 095 S o Syomto )Lk 095 Sy 95 0 b (S Wy e
it (ololis BB o puS ooy onl colghd o)lsao b andl

2525 23 &2r0 el 7 Olee SIWIMP 0,3 (y5:lia S5 4l 155 ol (oo diz 0
2 48 35 0 yslyy 0,8 wimles 1S iy St o3l G it b 0545 o bl caiS
BBy bl amd &) (S oy S o5 90 50 1 Solie g0 <S58 5y ST S
Faoxe 03l 3l Lagiy ool oyl0 513 SleaS clagsy oy leas o) dtwgus puiliy aS Dads oo S
3y8 plaadleos LolS WIMP JiuS vy 45555 . S o S pys Sl g wilodis asslus
45 ol ol Wb oo 3Ly Sl 3)]g 4" LS (slangiyy olas (alS lyo gy S 10,8 e
RLSyo Jlo 137 (2l (g ime (518555 S 115 sy sl 53 1y 3Ly Sl



olez yd 05 www.gshahali.ir ¥\

(SesS 9550 aalo SO s 3l gloysis sy gas ol 0L gy Wer Bas 1 (LSS
L 03 duw Leas WIMP 0,3 5)Lo SOy 5 a8 el Jbs jo pl ol wales jeue 1) SO oo
ceadly dmlyd 1S oy jlay Sal (YL )50

ielesl ol Bl bl (claoyses ;5 (rnb 52381520l 1 5 o o5l > bl
932l cdilig [y WIMP @lyd (gla S w s d0lg5 o 48 W9 o0 (glddgs inlidl el
b sl b L Y6 ol b ops i 51 (20l L albilio (sl ol L gLy 2]
3 ol 1y Siao WaglnySiT 1yl 395 135l yabogi S ey3ca 30 | o ] sl (ySiae 5 o
¥ .0, B b Wg b o sl o148 Gloole 3550 0 13 sl S LATL Lo
1395 <5398 (slmoaScalum il oolisal L gyenlil elaly 295 (ols JSita 35" yg3 828 iS5
iy L 48 555 BAS) ST ol 4 umd 0 ) 0l 2 (S e 45 (Sloyels v
S (o Jitio 098 o0

03l WIMP ¢l S vty ause s’ sl Jol bt 9051 5938 Lo jiolejl o
Sy 1 03 S 055 51 (S5 (sla a8 ol () B (s bots )0 AS

5| abolig) i (ol s arsets hamogh lulis pesless wile clojsly L3ls
splos o 00litusl S o )L aplS oo Ve 5l Sl (slalos 15 45 (5090 (slasln Sl
ablally o1 3,515,8 6y5 syl KT a8 08 o oozl ™ wols cypee S5 pgo bouis
gle b 0yd G (S oy log 0 4 sl (655 AB > e gl ISl (ol Aoy . los,S
P2 )> 0y (sladling) e 1)0B loogets ol (599 12 45 sl 0l oo 30,5 o 1)
03le S s 0aiS o 4y bgyye slaoligy o LSl dsg ey dnoj lyd s oSy

g S8 5los o s dlpusgas S

¥l oSan cuddga LT
5x5STg20ly Judo a0 oS la ol jgian ;o WIMP gla Sty ci0ld ol (glp S oly S5
Ay gB 190 ype) CSy> ¢ )595 0 A Cuwl Ciais pl y (iie (D9 0 dlgT Jore y0 D92 g0
el asboo (WYKMS) LSQS 3850 j9040 dyg Sy b cqz o (YV £ ki)



Wl eS8y 90 4l 45 Slej puoluwd b duslio jo |y (g yiias WIMP cl)d 59530 uo)
i WIMP 1,3 aS el o] JUasl 130« canl 2V 390 B3] 0o Cogyls <05, 50080
b sl Sy sl aSoal as angi b ogd (olulid yrolid 4o o 545,
Syl oLe iolagl ) a0 ge s o (3ln)Sal (glys g Al ol b e 9S50,
o sl S Vo3 a3 0 1Yo s 53 gl 1S e o]
lsisds ol e 45 Ty gpen alo &3> coin gl ol sit sanlics Lalls i
630 Sl 3yl Jlexs| b,\_m Lol sl 0010 )18 Lo , s ] yo c0guy 8l o, sl
b azsld dg>g

oo o 35 o 48 Wbl s CRESST 7 jtologl 51 oolianl b ol gl «¥ o3y Jlus y
5 s 5l sl 13 )55 £V yo sino |y (suplsids ol oy 18l gusles o,S o
3l Loy s g3 oyl Lo &S] Jlox sl A8 sy At oyl o o o] 390 a3l solyy sy
3Ly 8T sl Ve oo 45 Syl 00ld ¢ Lol pie Ly 5105 susans bt ol
30 (ST 5 0yanSis ¢ paanlS) diannd ¢ 65 dsaS W5yl0 |y cszo 0 CRESST 0 ooliiwls)ge
a5)13yg5 2 glize oy 5l i ol 51 G 8NS5 o S 50 anlS Sl
e ol 4 D5 ricde slad atesd cppioSins eSS dtes (Jle sl ST
o2l (ol 45 sal oy cpwin salaws s golis 1 bl (uSiw WIMP 6,5 343 48 ol
Dl sl joum 457 (6500 )3 b g ccunl WIMP @lyd 51 ol laodygs

ouS9l Glale3l
e YO 3815 a8 (uSe) bl ol dgdy (605 15 s s YU p3 o ol
i) g Slaals 4 3laze uognd Blbasy )3 iolejl ol anl)S (el 4 4
38 o Ll )13 8T el i (iS5 35 S pmagn cpdna (5185555 45 M oygin
5 S Sy (saniygs sbagiyish e g () 45 sl ol plon olStolejl ool
2L oglee SO U b dunlio ) 1) (5leeS slaging )L ol oo g8l V0 50 )3 092



ol 5o (b2 www.gshahali.ir A

0535 PSS YEASI] (B WIMP (sla iSwny oyl Sy o el o oS5
ol 0 i cdadlons 5l (disoge (sl 5 0y =N+ OC (slod b &S cgole g palls sl
3By bale G 9355 0,5 o ylS 0 el o 031 )8 51 gpd TVA o e S
ol S o 358 )55 il 193 033 S oy 55 52 50 0a0li] (g5l e b nslino o
oY) 3yie (15558 S dy ol (695 (S5l ST (T Ay ¢ s 595
25 0 JSB] ()55 818 IS

9 S (oo el ly (58 Jlmn (519 e (il (5055 00935 WL Sl posls 4 2255 L
40 955 oo iy oo 3Ly ST gy 51 88 ol iy 3985 31 sl 5pSTye T35 s 152
g Bun oo e po 1y )l dishate S5 iy ol doled o (5S> 0l 355
5 8 plol SOl 00le (gla S oy (et o )0 45 A e

W ygish . 9 aSUl oy Sadb po Aadgiig598 o ¢ oSyl 3Lyl 190 ) S oy 5|
gy Alolidly SiS o Sy (G 5455 sy +/FF 9905) 13358 13 )55 o L 45
Jeloiganszes L a0 SV ]y (5398 S ol L5 o )1l yg 8uiStSS (glavad
Lol (59355 Bum ol 5 YU 50 (69 Ll #151 (glaohl Ay 45 olaigisd
S (Y 9 X duaises 90 cans ) 39l Cowd do BB gyd ]y (1S by Cusdge (ylg3 o dlodis
o &y Vkm/s 994 s b bo gy 98Ul a8 09 o sl milo 01538 019 Syl ol
g (VL3 3yly 5 Ay o el 0 Lo 48 Ll S S olo s Bl L
095 a3 45 (69 aiila 188 (BT JLiSoms) S on 1598 M3 2533 b
Olejoie B3 ) 053 L3S 090 SPoml Samlse )3 S phyr a2y 338 o M)y
SY 58 (sl JiSas e (e B gyl 9 ol e & LaygySII bl Y (g
o oLl Blasl )] yo S oy 451y (Z duaises) G o)lg3 o candyd oy - b dnlgd yis
i3 (0 (59 b (RS e Bl 099)d (glalals 4z 3 &S WS jastiie Ailgs oo (1S 0)S

ol (so0si0 (b S o g WIMP @lyd o olas o)l 1005 3929 (o0l Ko S5
Sb olizran a8 ol (55355 B SBhbl blis i )5 (3585 sl gy el Jols o

At 55 b i (65,50 00l cawd 31U Lo ygy395 45 3y 0959 (YL Jlaxs ] wlousle



Gyl 3l ayglag g ) dlangy ity Sleg oLisS szl G50 00,8 (iSomyy 015558
59,500 )b les g S w035 yre B sloo 51 4S WIMP 6,3y el Jlazs] (Soa
Ll dnlgs olayg) S ESTas WIMP )3 ya 1 . ol o Loyis aal acals S oy
dorg5 el 4SOl g0 o ey 515 anis sl S o WIMP b o5 plolj] anl)
Hloan! sla S oy 55 o S5 iy (2 (IS o 98 3wy Sl e 31 i
gy canl 5 JSio WIMP 1S vt 31 1] 50l 457 (6,800 olingy . ddd yauseis |, WIMP
S o algi ) S alng) S 58 09yl ATy il oo 9SS o 31 (5L
ol 0ls3ee W g canl polas Sols dliss S gyIs 13yl s gy <S> 5 (2STy culbyngl
ged a1y
3oyl gl 138 o (ol ASTE cais o |y S 3Ly STl gyt ¢ o dall

£ ) .
sl € 2y gy 3l L (sldiges

i3S )L 51 a8 aolil gy ol pled 090 o a5 Ly il duly 0y a0 3lugy 15+ wSed ccide

o2l oo 130 0505y S5 ls 39yl it cdie dia b sy ansdS a8l po 00l Julovs
3L e o Lolids a3 ol Aot ol 9 0085 liole WIMP 5,3 gt 5
SOWIMP &5 _sloliss yr iso | csloyltl 4555y 5 ] b yody 5)gu0 1935l & ansl Syl
ds Syaalyd p gl 31 558 sl 3y ST S e ko (sl 550 )8 B0 sl ol
S5 33555 s Sy ST 33 ey Lably ST Lol sl 13905 sl [, WIMP 85 sl
5329 g Lol —olang) S0 adido Ae y2 3= 3,8 oo (pluwliin |y Sliog) V2ol i 0L

e Pl ol 31 (g U s salss as,S S & (55 e (lmoyso 55 ouil ) (53
sl cods a0 oolel b= wSs) 4 pose TS sl sy Sl <SG andl L0yl s &



olea > (83,8 www.gshahali.ir ¥Y.
Sl ot Lol bSOl golaS)g Jlots )3 (o ane po ol sl talef] 4l 09,5
Sl 095 ozl 008 (08 oolatnldyge (1S5 53 5iSTen 45 cosl (ploogeis 51 gyl
2 50 =055 sl sy () o YN s 30 ¥ el 59 095 tolesl 3]
S ol el o Lo Al ol 00 4B 318 4y s 5 S5 (sl tolegl )0 &S e (lmoges
o0litas] ol 0 0315 islos el 5 Sl sloinlogl o &S _oloel 31 il oo o blss 5
Ry VY0945 9 09 dales 5ia 1/ b= el slad 1S gyt +/FA B b duplie )3 090
52 el snles ol oaba of cowlus 11 ced S salss 1o ] (65 i 0955
o3l 33 So b 0sS5S S 45 39 abls s ol - S lacdy iy
U185 i b 92 Aalys e 54y bole (S5l 48 258 a abolo] Blas SiyST

oS (Sl STl Al (g 95 B il dnej gy 351 (2L (sladlayg) Si>
05 wnlgs b - (uSelaxgre laagel plos AiSS el S 00l 351 (bl

aals ol @l oylubil ol Joe I g 4 Soyb oole @hd Wl (puloss oL

1y L oyl sl 385 uSe) dile ¢ Jd s clonjluo)Ssly consl (ySKoe g oyl 53 sl

3105Gg) o2l yo L ol e L, 2T S Yo @S a5l 0929 800 0,505y S5 Lol uiS Slwlus

b i o o0lil ¢ 39)0Le Si 80i203)55 5 aama H sl (55,51 b saimo ol S

SW MQS u))‘u) 03.?3 ‘;9-&&03 d))b OQLO)J-R—" -7y

Aas o oo JiSeisly glex Pl /oy pleS XY 293> £ geme)d (Jgene 9 Syylibole
=95 ol &S ol ol saidie sl (6,500 5 Wb P A dgus coile U oS a0
0ds 03518 ] yaslyw 3 CBI5S5 g0t 48 -SG5 (Gl sl Lind 395 55 dnins (g3
ole il jlateds 5 opidin] gy a5 Wbl (G5a olod Wl oo oyl ccdini> )5 . ol
L Olgiien ate MY (A) 1Y ddos b oleeS coli- 88 1,8 ooliul 550 Ll
S 03 y5 0lej b el bS5 ) o> plos 4 (5 1008 s e (gl s JBs
5500 sladde (ym S5 93,1 3929 525 (6500 loanS ddl .l andls ol jalls 51



dsle ‘.L»)b).u u_:l_m?l_a LmJ.Lo U"‘ . ] ) JL'>)3 b)l\) ‘_5....“4 ul.n) LY d)).,l LboT)J as
L colize o dadls @yl g (65,30 eyl SIS o aSboulil L pomi (copnd sine &  yukaniiosS
25 58l b Sl 53l Sl o 0 5 Si g oloj b b el Liad o>

e |y bluasl (23,8 aSTs 355 o0 958 (yloj b ) blusl « Kilige (sl Jio o 4
aadls 51U cladle oo o azulis Lol sob oo (i3l 355 blul e gyolj] - 43S o
L coglise alS’ las8e olo polio 83131 ol oo (il Lind s L S sl 4zl dg2ng
Syl (55 23S el Ko sS las w45 Slej il 13 35wl i Lo
el Lol - Solge (ol Jos disle Cansyd— consl 18 blunsl ds] casyun carals Sl
cole 0l 3 03,5 o0 019581 pmpms 5 (S b (sgle (S5 (555) 8 il oS dpns) snlgs
1393 Lo o LiSeS @il 4568 38T 3903 dmlyd blus] b gy 0aiulid ey b oles
ccld aimlgd )18 WSS e Go i Bolage (o Jde 450l b duslio 1o Lo 3l 13,90 Lol

S Sl 2 Ganlgd 1e-T)

48Ty craz 551 ol w8 193 s ST LaSRS Liraluols gy Soglasl Sel AR L3 >
9l 1y 599 pluc| U alold wuilys oo madl ascilo ,Lats ] 55 39 o 0dels oyl bius] mocds
ol o lagljl By a8 pslas (it b dtias bl 3yl uslil slogess) . prolos
saite sLneglie 5l 3litasl s g (slogd i s ol (- lodh oaalive (S35 5 ascie
oS Lpiie oyl 8,8 ojlasl ) Lo oLaSeS b alolb «pume A (i) b (wgolisd
3 S A yguad L A50gr o odmlie 310 )8 Lo 51 ume dlold 5 &S SYW5le S5 68 5l o 5L
22100 alte uwgslad G L aulie ) ol (olidig) 5 958 do) y90 SLESES 55 B lis 12
o9 & axgb ol 5l 2l agels S 33 pas (29 b sl T le oS
ol (ilo S8 ol ol Ve SRS ol Lol gizee uSe
ot as s Byl (5 ey b 51 uagslind (glayisio 4SSl oo clagngly
P yerby iz -1 2929 i S ojlusl el lss co 45 Lolsh 3)50 55 it

4\5«_44»‘0_:‘)_: odude L Jillud L'a.é).) Y 1)) Lhﬂ}'y))‘ ¢ol';’9§ [GIRV &J dl).: Gl



olez 5o 05 www.gshahali.ir Yy

gy Sl ol polan ol st iy W 53 5 lyinl 4 pomage Blainl (glasS 5
Aas ) S a2 51558 o2 b pasgish sl SlaglS S dr g Jle oyl 0 g 5090 s
Sgmsy ls5 (SLoj 5 Lol o el s pogisly CAIS, sty s i 1.0
LS ylzeisl )08 « alegl ol 1S5 5l 5 )5 398 o yedie § WS 0 3l oo py 51 S
123 2lys 45 GBS lon ol aseiio NolS pysigigh 555 oo oy Sl 3 Salys
casl ol & 2 Loyl am n ¢ W g8 235 o sl

40 codd Jyoute 55095 sy &)l bl o Bl (29D it S2 522 £ 99 gl
e 85151 290 33 s gieS’ S & Vazal o)l (53550 diuad - dasy 0 395 LU Jolye
40 -39 o Sy (68t yolod o i 38 gk 0 0l pod s 338 0 S0
5558 oy s dsS o s ol ()5 slaa¥ G g (o b b ol JLso
S g g adgisS > &S Sleyie o ddais S o (0- M USes) ol e el
5 dinlys paaless 2L claadidgd oo 035 g 2 V/ ¥ Loyt ol il
4358 ool plas aSIoili) 20,8 o L0 51 (oL (Slatmale)S ) Loni] )5 algsS > plas
(2 lvgy 45 39y o0 yLasil s dinlys yxdiatiiy (aolie > 4o 45 Loy Layislesy]
o G e 5 (s 515y ) o) Lilpe Bogas) aisl axsly (Sl dipitey
RS WINVEN PES | PP RG] row

4293 sl sl ol 51y ol 0y e 2 g 55 i3l inloly liosyy 4 g by

oz by 00lo :0-YY S
s dgisS Sy




FYY Soyl (il 9 Sybeole ol les
FELYY 29u5) Sl ogalen Vo Lo dgus (JLolsd sl e qugsland yrse ol ey
L YOe ove 3905 508V F Loy a g 95 sLaysslainl g oo 0003 (5595 Sl gehes
Ve Mpe b jblice 599,51 040 S9u (clalold 511 ot (wgland (slayuiie | i)
U Ly lglcplags ol . les suband i glad 5l alasdle LB (gpus- s a0 ]
sobdo g 0pSTen  L590 all goyle GLASRS S0 )2 )LSe Lo ee 2 50 Lo g s
0 S gaalS biuzy ool 5 canl plool U )3 590 laseS whla 31 Slaalive plaie
(e (gt )3 o) codalie crgl jasmeds  conl (ot lpinl slasling, JLso
x5S Tea0ly (Liblg 3l duastine  iotie ol AGS oo iy doldlNa £ 55 i3 las ol (6)e5 duasuine
g o0 A% (BF — yal & s 5 05 —cILS & lawl a5 - S5
oy L ] Ao b an i Ty Lo ) LESeS bluws] (6yalls caeyun (0,500 ot 9) ol
290 it Joolgd U bgs il as edy e Uil Bl cows (s (gylages dg g a8
by o U] .3, ooyt blass] Gty 185 i b aSTyn (S Iy aoldl s &g

blusl caspu S 099 ol 0 s a2 WS Do (Jad jlog05 ) 40595 Juolsh )0 (oo oS
303l LSl (S5 Va g 553l 590 (sla s lanl do) L ogs i WS S o Lo oyles
).)l.g ‘) Lo <<\_|o9.3).a ‘_s_")f).‘o)_‘) o‘)_A.Q 4 cl_tbo)‘dul U"l vl DJ)QT w.m‘)ﬁ ‘))_'3)9.))1.,._..\.\'4 J..o]as
g5 Uil gudo . e Szl Connss as (S0 4S gladnis U]y ol a5 sl dzslo
WS o Sy YU o 4 ¢ ad el b s govie coomad JWS )0 Lol scuns Jas (Koo
S 313529 2 ol (SHde gyelil g b WS Js 50 A0 y gt oS
L syblsinl sz 09)S dliwgas Wa g9 3 lgipl wlinbine o (e Bliss]
C oyiilespl owlis S 900 Alwsd 1238 Jlo y3 48 359 1384 Jlus ;o YL 1S53
@S lp copl el ed)S a8 ol 0 Spd Jog ol Yooy oy 0 (680
o 40 (oo 100 ol 05 93 40 <993 SLapdlgipl o) 50k 5l ey oo less bluws]
Ol «Syia g0t |y 500 w5 b Ial” (65 lpil wlis e 890 ko iledy

5390 bt Vb (503 b (o lginl (s 098 Glppde < ) plol g caset



ol 5o (b2 www.gshahali.ir ¥y ¥

Sy (5551 cenle 11-T

(V" glem” dgus) o S lais ccanl (Kot Hlown So)b 550 cbo e lis bl
E5-050 el 9SS o3 (S « G5 3l ool slrgyd )50 L sy e s 4
51 (olade sl Liad 3l x5 4 el (T SOy (65551 (sl i g5 epoyoalin
o dlas 0503 28 ]y (353 SleeS ol il a5 4368l ccusl (13 5 (3Lt
53l W 3jlus oo bgye o a0 E=MCT dlaly dleasg s |y (5551 9 oy i) ol
S liad g5, JIKs aSTa asol o 3 g5yl ]y off el el amlgs aslS g0
SEYEN L E SR P FSTESTON [ PRI SRAT UL PP RIRIC N SO
Jol8 3 58 A8l kst gl il 098 o sl Ss 01y (65,0] 95 cpods Lighs 45
Syipls cashaipie Lol leau Js LslySs a5 5,5 S5 Wb, ol 39i 0 65,5 Jolis
Pewl gy aubsr JI> 50 «sjlre iy
4l 3529 Wlg3 o 45 gyl ke ( Syl Cambabpue Jol (olol g ety ey
iyl amo o o3l (AE (63010 S8 camhiBpis ol . ol coshiBpas G s wab
adpe il AE X AT oS JSygods cdil aedld 393 c AT loj 5holigS  olaosb jo yam yue

¥

S A XTI RS b ol il (3% o) h g ol T8
Ll e 553 Sz 8 slapd gl pl (E=MCT) (5515 o0le ey (65l At

S99 4o (2LsS e (gl 45 (098 155 pb L 4ol 1 8)30L 5 0)3) S a5 ool iy
Je Vyxy. " g oy L» |) 0939)3\)[;»9 09992 «ddged LS‘)—’ gl o J..)J.)L: UM g J«.A]L;o
S92 52l B = meT 5l Jolae (65551 05 0l (g5lome 5 S 25251)8 51425050 s
Aald 3939 ¥X VT8 Aol Sley sl diasle oo Legs cplpln (¥ XV erg b

b

ool proniS ioboil ool 51 (SG S 8l 1y 3 (6551 eyl ol dnslss iolegl goluss



193548 o 0315 )35 EuaSe 31 oS Hbwns (1ALl Ly o Is 45 (31 dxivs 50 Jguol )] yo 4
B3l gl L 0,8 S5 3l stoundd &S dmisn S g 55 domino S 51 a8 sl ol Jos

513559 Blie gaeJob G (g5lome )3 (gl 48 Mdndin 4548l 9505 00latuw] can]
Oloxio oy dlold 3l 5ail Liarge gl 48 (glome wly3 5l s . (0,3 0 (S51550)
S Bk ) oyt (ilome ©yd iy s widh axsls S92 o] w5155 ced el
S Sl Sloxhio (g 45l Sy (£55 <Cl5 pAS e 9 )13 2525 ]

I3 Dl b a8 oo 550 (sloyo 50 a8 w0y sy Iy S 90 el dits G50
el L 93 ol oy 53 - 835 o0 sla 35095 IS 53 e g b )b JUas (s 590 o
1348 Jloyd sl S 53 455 Aaols 51, 2a8 L 9o Joo 45 Sl il S99 Ll oo
ol Jolo a5 08 o83y (295 «6Inb el 5yl y9> el Loz e dob plad ccigye
I oot g diwgy (2S99 84S conl o gyl .l pa Bloas ) a8 9
MUSFILILPISHIR W

e S0 Lt a8 sl sl Sl Sio (gl o, ppapiools usliolesS cols
Sylabiewl Jae 3o (bl (Sig SO b g auS o dings |y clumbline 51 (glacgasmo ccadibgo b
092) 315 aL T 0SSy 8ale —1uBY Jier a5 Jie sl o ol wliis oS SiS
ol Banl (e S 151550 (WS 00 12550 |y Sl ol o g 30 Sy B0l o
cS by ealss g 590 ol & (L had 3 255 )18 e3lizalyyge

- H 1 regions
- MOdified Newtonian Dynamics (MOND)
- Mordehai Milgrom
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1 - MACHO (massive astronomical compact halo object)
2 - Fritz Zwicky
3 - California Institute of Technology
4 - Walter Baade
5 - virial theorem
6 - Vera Rubin
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12 - Cosmic Microwave Background (CMB)
13 - Gravitational Wells

14 - Chandra X-ray Observatory

15 - Gravitational Lens
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17 - electron, tau and muon neutrinos
18 - Peccei—Quinn theory
19 - Lawrence Livermore Laboratory
20 - tuned cavity
21 - Supersymmetry
22- Weakly Interacting Massive Particles (WIMPs)
23 - Neutralino

25 - Fermi Gamma-ray Space Telescope

26 - Large Area Telescope instrument

27 - Payload for Antimatter Matter Exploration and Light-nuclei Astrophysics
28 - Alpha Magnetic Spectrometer

29 - high-energy neutrino telescopes

30 - AMANDA, IceCube and ANTARES

31 - Boulby Potash Mine

32 - Photomultiplier tube
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35- DArk MAtter (DAMA) Experiment at the Gran Sasso National Laboratory
36 - Cryogenic Rare Event Search with Superconducting Thermometers, (CRESST)
37 - calcium tungstate
38 - Large Underground Xenon, (LUX)
39 - Davis Laboratory of the Sanford Underground Research Facility (SURF)
40 - Homestake Mine in South Dakota, USA
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43 - experimental technique
44 - LUX-ZEPLIN (LZ)
45 - Passive Detector
46 - Quintessence
47 - Extinction
48 - High-z Supernova Search Team
49 - Supernova Cosmology Project
50 - Saul Perlmutter, leader of the Supernova Cosmology Project
51 - Brian P. Schmidt and Adam G. Riess who led the High-z Supernova Search Team
52 - Casimir experiment
53- Lambda—Cold Dark Matter Model
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Cosmic Microwave Background Spectrum from COBE
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5 - Ralph Alpher

6 - The origin of chemical elements

7 - Robert Herman

8- A. McKellar

9 - Coude’ spectrograph

10 - David Wilkinson and Peter Rol
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14 - Bernie Burke
15 - hot Big Bang
16 - Cosmic Background Explorer (COBE)
17 - Vandenberg Air Force Base
18 - Delta rocket
19 - Sun-synchronous orbit
20 - Far-InfraRed Absolute Spectrophotometer (FIRAS)
21 - Differential Microwave Radiometer (DMR)
22 - Aquarius
23 - John Mather and George Smoot
24 - Wilkinson Microwave Anisotropy Probe and Planck spacecraft (WMAP)
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26- David Wilkinson
27 - cosmic neutrino background
28 - Reionization
29 - Boomerang and Maxima
30 - Very Small Array
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33 - Sunyaev—Zel’dovich effect
34 - Cold Dark Matter (CDM)
35 - Hot Dark Matter (HDM)
36 - Reionisation Redshift
37 - Dark Ages
38 - Hubble Space Telescope Key Project
39 - Anomalous Features
40 - Cold Spot
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