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^e^d t3rd$ e^ ,5dori ^o3r^e^ ^ tad. iz3^ tjftWOUDD a' (riot)
dr^eTjsot^ d ^raot^ d ^0^3^ ^z3t3. d ^ ^o2JO^Nt^ 710SdrZCM%l
;5eptozaop djDeriTie m$ ode? e^ d (W ') &fzedrly a ace3 tit ot" dD
zve r^e^ri^i d^z e ^ o^^t3e^ OCb6 ^t^o 3d^ jt^ tj ^^^ tOFI hcf.

tjutrlgm p egg, i^e3o ud eo^5^to ude
ee ^o^ zveraedTi^ e^F ^eazs's3.ar^O
tYg^ ^OQo^D dttje?it e3td ,.e6r1dA 5Zo-^ Ftie? er^^o ^N ^s ZUDs06;6

zJ^ dt t171 eltd rJetrjc?rran z3$go3Je7 zae ^za t3^^,d^ jt^ 3.rat

o^dao^z3.

$t, o= ZOTIcttMhq zac p dt j d^,75'ozJOp eitd .raeZM 2J3t.va)3 rae^.
^ d rae^7 e^^OF dt tM71w it p, eJ j z^^^rirao ^0 ^2^ ^s o^ ^ 3T3

'eeti Tied, o 2v^ob dZ< Ti Ot ^r ra $d^ e^ Tis^ii ^^ r ^ e^3e
d CTTT1 M$SOt6 &)OtW3^DdOZ = Flt37ZZF.

d z3e? zazier o^ ao t^ e^3e ^c^oa oQ dr^er17 draeTi

^3rae^i ^is^a^ dr^erji1e^ Za^o d eru^o. ez^$eo^, e^orae,
3e^d dd, t3e^ c^J^ca^,ti^e3rae eJti^ erutr^de risk. e^eMt3 2J^ d^

zved $03^0^^^o^soti ^dot^e^^3e^ dreriTjs^e^

zae^Z>t3^^,z3. Z3$T3o^d ^^dO^dr^er1Tis^, t^ozN^3 ^3F^°^c^ dr^eTi,
^ao r^rad, e^^, e^ee^ dr^eTj 2J^TZ end

^^a edTis^euM W d ^^3 t^za tsv^t3.

Sri 20 tc 710 &ot3 zpze ^ e.rdomr dAeehd zap dt7W= a

,5o .rze^) d^ '.i O^J 6 4= a:bttJ71 =atidD. em^ot Z4O r3 ^53 wr4o:t

poi zuri^^t^^o^ 5000 draeMTi e? adp, uFtetd6 oJ2itD t3,r,^d$^,d dsrica.

Zrdz^teu^ zap, dtmwo^ d ozacu; 2b C3e?o,;zo 151d^ Uzi ^do2^t^e)

zJ d a z^e^o: Zao4)A, = &fDt ,z dMt3 ee3 N a (^^0^3, ^ ,

N) riz^^rvedtie?r ^Tie^ Tiz^^r^e^soz^z3 z^t^^,^oti ^onb^^zati^.

Aj^Z riZ F Mett3nMmri d nor Z3ee)TIO .vZ3t Q -zpt)

e3^ z3 tip. U7 e Cb tuW0 r3jZOTdt tOZ,7^ 6 = tom zit ee3, Z.) ip"

ee3 tzeodD t ^ UC . tDO z)sP bdr3 (tDti^ dtms3) 2b =a dt

T=3z,,6ZFa=ot3 teoSDemdoZ;A,mrl ut3 a meuZe? 107,1 tW t^. e^t3d zid=

d4 euam71^,3.do tje ;^,aoz33.raOt&edza3Zt;^. mobFt at8T3O 3 d 10, d

'^ rise ^e^ ^o^ e? t z3e . ^t^^t3d zJ d t3rad-V 'ZgCtc

eosr3 o azt)d ? Z3et=d.rz ZN=Z m=m . doe7raii uitet mo Zori&Nd ZJ^.

d a to ut Ft4 6636etd dtt

F



idmwv c d ;go wa^ ^^vde)

ec^^c^O^c^J^ $E^ ^ e^tjc^Jd 23ec^,F^A'i23eJ. ^07j8o"^Zd̂ c^Jd ^J73o3Je d^^ ^a8^

d Mc^ ^idri oeDe^, ^dJi^^ e^tide^dJ Uo dri dpi a7J^J esd
i^JJe^lj 3r^4fT^rot^ a c o^Jd Fe^TjC c^ 730c'Jc^t$dc^^ 23e^Fi ^,, ^o^d 29 ^E7c7j cad

22mtde' torl8oteS)T'bZ t z^0 a hd7oo3Je7acting, utidoii A teod red
(=c3.re;%U;F) 7i 2 tFatzJO: =. 1 2JACdd UD=FZ^o sots d&i V UDbo d
tam a ii 2.' u .re)td.

&er3 to6Y.hd 2J"p d M ^ nto3mi5d tDZ^D az== 3owt

esdrerj6 amt o3.reri mere Zeet h fin, totm& z^e z3 t.reozb

drJeljlj ^esd^jti^ ^23^u tm- ire^erJri^t3. ^88Nti zap dt a z3t "ta

2,7ui n m ; ' Mm c eM mzvi^ 2JJ o^ e^bN -196° 4jo&3 7Zi F^e7 ttd.ra, 13F.S.fJe2Sc^

6,' 86ctd£cz tonizmdtie78h e o8d e3

2J N re^2J dd^. tt)zt uz^6(! ds dt 8o=et enJ5tob ^d^tcb =
^ o3J e3z^ ^f^ ^z ^^a^z3. e^ti z3ed ^ ^^Nz3e2rvdi e^^^o^ i ero ^
^o3ap r z3e^tiJti^ U71̂̂.

tt, E3J OOJ ZD03J td^m- tj utd

re^ne^ d rt^zJe^t3o2J ^o^ dJ3^e^ a3 ^e^d es^ o^ a e3ti a

soli&N z^^ df^t 2N7^Sc7rrtie^ ^r^o3^3F^ ^DCIfAl
a dt toot oti^ Q^,terJO^ ot^ e^3e a^^^ ^o ri 6$ri

lt= tmomhmd. z=8t O 2001de ozJaao3JeD O ee3^o3J z~ez(P CD m -
QajtJ 8D. ^o^d e36^V, Nei, ^^a.;'Mo3J6 i27FF (2Jc) e6Z ZJo3.r Ur

oz^ rlt3. ,,25^t6 uo;^a^ to 4j dozer 66. mdaeo3,

3de r3e= n%t td toot

d eru psre^ljare3o^o3,e^U^J^tl ^N^. e9t3e ee3 zj^

d e^ dre^lie^oti 3eo^^titp, e^ti^r^3o^ 2atie^ eru^o3re^^zJt^ . e^lis^

6Z Zo=O M zri6F IOCt irag,i^ e%09t t.roVWtD4 ^reez^ t3. ej

c =6 efoAo3J told tDg,^oti Vti 2J di5ti6t e3^d tr t7ieZ=P cSJ2 e3i 2

2deP d hots^r3ti re^7 tlo^ Of2 d6^2 c37'1rJS y Z 6FZddO . e^e^t3 2^^2d ,j -

d rat Sri ^^ e^ti d ^^o3^ d z ^rot^z^ ^o^ar E T dz3e^ M. esz33
zt aD ocbe7 to a.rP@ F e-^Q 8 a^roM 2tto^dz3e 3 .

zap dredli^ ^^o3^de? e^^j z3eri ^^rJe e^jlis 3z2s^d NoqN^6
udt6 nd ej 2edr1 t oz,) mz,i

dfe)7^c^J^ eN^se^ -iz=6F tZQ^3. 8oe71c F1 e^e^)7jc^J^J^CJa^JTJ£edele^dJJ ^J.

2JS^dt te)z^mzh tn,36. e^ti ^ .rtie3eN07i18u ^ .voi 2JOt r t^M t.TJt^Wa t3J.
e ud uddeD',.reozb Noz^v 6 tam.

z vdt Use tied toli2oNe)r jt DOn UiZdaD Utd .re2^7lV J ^ .

80e75zh UZj tact td d=6 ta"Zjt ^it. e3e)t3 ds dt i^zzz bzbz^oti

6Ad=Zjti = ZN3 ugri 4 t3rrd$Nervl^ js^. UtideD treolb 1= ^zc=

a^2&^ )h euNmritt. e^t^dr^ lac d^ utd t.red710 Zaraumfi ^s@^tmn

uotbt mqg zJd3t 4rw6 t2 judo Noz =zu.

M. :L.,Zxf . to^^

Ogda

2008

idoead 3
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1.r

CZ)
ttt rie &od u=d 1957de udd.rosA Ft eu 2^^^ do ri d

e^N Znze) z^z3 Brie d.reci^ erutrit erum "ot zd .0

C) CZ) I-h 'tc

^6dTIWM3. Ugrrcot rgct 71ef c^Ct7, fO e tMtt itdu 3aZ

e-^OZ5Ano= -46mhd. j'3,,'jtonA 300ood 1500 km erisod ^)do:^dmvn

sd^^tie^ a e ^2 ^ ^ drie 3e^s o ne uD d, e Nd, ^a

to8^^7^ emd n=riefd$d tDtat d4

e^^ e^,^ d. z,^ ra o^ pie? 3dJ ^^ eru^r rie ds

e QzT%dt0 =8d mz t&kzS. mamgzt ^o23re^i3rr^i^ z6nedof,

zdo3.re^)ed, t F 06, ZDO d fond rtriF^

tzve" zsoe, dr ^, mwiro"o;^t 6$UDe7 trdt6Frie^0t

e371= Ue d6 wt$ Z .ncc = rTL' 6zmh 3. e3otd i=od

2J =rdr 6db T3e; ne 6 ^dO^nt z3 )t3" taCU, t rie

dr,ms^ U*nef a t.rez = ^5zz6mzhzf. z^nz c , tnet =8D F=

d %td 2d rtrio a 3ed t3dt)ot i^.rec^m e3qrW

ePZo=z3 eW d -dLaot= t,rr -46mhcc . ZD= 15 nO=Jc c=Fri

Lot ^^re sor (Big- Bang) zdd eNn ^t^dz3e ozi^ erva^

Inc d^. mm-%azt 80,,, dent t713=0d 2.7° t6 ejvqz^=

^ 8dorr &3ae3 a)$de^ a tD2b =m7 eu i u^ &4TW t e^^ eNe^

745Mo ds .6d71%t ^^i d oar jz3e

Z^reeg,z3. nut eJdoz^.6 td6n d.

%5z= e3z ^ i^^^i ndm, z^J O b zx= tarz5=ot

,Qj^nao =e373^i^^ie9

rd e^2^^rie^ zvoz3dC^e), V)MZdJ a r1 NoZtF av, d.rdttFF^
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aaEf3 ^^^ ^offi^c^ N9^e

^"'d, eru^r^^ ^ec^,z^r^d ^d ^z^^$eo3J3dj ae^

^^ii^^oiz 2^^^ ^cvoieroi J7i9a^JOZ3e3e

^c^Jc^TJc^ c^JJ^fJ^? c^, c3,z?)F^ J ed7W 2)r3 a2 8 c°^eL^^JJ

z^^J7ie^-a^g ^oFe^ie? e^2gafJ^uc^^IJc^Fo^

^Oc^a F e 7jS^ ^^io3t^eTjz 0^3T3 27,,3:%5 t 80 .233t e.

oc
4

aSJO^U J^J Nvr1drjS^C7 rdc^ a^J fJdJ ^ Jd ^3J ^c^JTj J.

^^e2$73 23e c^J^^J^ cTu^^c3ozJ JzC 6mJmfi

'etFc8ftIJOnL3. 8d ^tfJdt16O c'2 JuZ) c^Jc7 ^c^J.

O *Lfe `£o nMiC Odd, Ju ZOOMDO^ud $c'aF£'c7j J ct.J2J

PNc^^7^^ c^dfJe e^^7jc0^u^ ^c^ 2^730^J `J^i^^7j
J J_J

F =C FM ^ c^ !cJUeTufldJc L^J 07c ^O^, c ^. ^J

^u0^^c,.,^c^c^Ja 23 ^^ Nc^,UJc3^' c3c^'^^ ^^7j^c^J^^C^i.7^e^^,,e^cllz3.

64 t: tthoit, Z^IJ, mom t3zzD ZM Smtcjot Tlbu Jee3

e^^^o^ ^^Jd^^ o3refiNez^ ^ ^ t^z3. o^ ê^^r1c

t ZJFfjtO3JE^^ 8dOteJJ 7^ o Qo 2^ ^%ndoi

^030^ 2J JB^uJ^^ ^o3rao^i^J,d23^,z3. e^^id^o^Je^
a^ M

^eT^02 ^ c7°UM ^e 7j J yea IJ07^J c^^J 2 c^^o^r c7J

0$J ^^vca e^Otle^^c^. ^f1L^dIJ e3J£^3^8 Ja^S^^O^J

^2 ^ ^^ L^Z3, ^e ^J x d 2 ^Trfi 2rd^z^

2. z^a;z3znm6m3delc-^z 3drS

RtZZ08== 030n-=6 1963d6 ^ J2r ^^eo^

mb8zj ZT^cv^uc zj^ ^ f^L^eJ 3^'2 O^c'^d8%^uJ.

23ta ^3'v d z^ ero ^d7i O Q& ^ ^

^J7^ree^ e^ isa^^ ^ ^ozJO^^,z3 0:.JZC71rl ^1J4

e- (PdZt, c3.37MFt era f^eea7j 3, 3^^fiF

c'=Fte &)U7 W^) 2,)73o:J ^e 7j c^Jd

z3e ^L^JO^J^^. uzzJF ;J4 ^^8^2reM ^ J isF )

ca^SJB^J^dJc^ ^c^Jv Tip ^^d e^^Je^^7^Jo^

Beu^O^Je^ ^^0. MU '65`ut 5c =F J ^Jq dr^^,^, ta0^ .

e^e^^5 ^o3JFJ ^e;o2Jo^dJj^i^ ^2 2u

5o^3, 196806 =1 eiccAto3Jc^, LeT3 ZUNMd.

azZITIC i ZT E 2# L3 &W OM

^J23J8 03fJe^ c37j 7^fJ^c^ c^ OZ3J &,tce dJ , )4tt c Cto .

e3 7F c^^ c JJOZ3J^^^ z3e'^TI J, 7171 FFZ47j O d^Jy

uop
- 2003

uott !j4=d6 uZ dizCMt ^^F^23e o2J ei--

O 7i^r71e^e, 2 JOD7je^e ^ Jt^ M. e^rr3d z3e of mod

to t2 U Ftr.E F -M tL -,jJetoaJ Uo 4) t,73

tDittmh 3. at, t3 u tcz i7D4

19



erJ^ri^ ^o 2^ ri z f3zPt6c tnte)3 UTr Z^6 t

MM,

d,r,) dP^ o eCJ fe8,7 eCT^ ^OZJOQI^t Jo&rJer1ri ztJd

. ^aoz,3 oz d dd Tj o3raeriri

e7^o^rte^ ,C&-. ezu^ Zdt Frj . t^Tj U

t tJc^

Etnoa=

z3etd

^ ^^i z ., wed z3e^rtcr3 ee^^ z^n fed ^ o ti .

n tna0

3 elv Z Z=2 ^ Uzz qn4

1972 zpzd^ dbot zm=snd 8o1v-1

e .to =o3nerit zu Ott dJ= M. dba M$zt

te7e) ^zd ztd Frye? (1975d

e^o^z z^d^^ ar^^ ^^z^e^ ^Jrir^ee^ rake)

e^u^r^^ e3^uc^ 3o'^^dd '3aJJ^ ^fJLJ^Wf^£7C^. 8^er3 zpZd;^aj

auc^^ ^3e^ti efllearjdoZ i^34 c^ c3ajJ

de;YZfozJ 3f r1 ePt73 Mt^^J.^iJ

A,G 1975-76

e3 eezi ^^ ^o ^o^ ^^o3rJeriz3,^osr3 'eru^r^ e^^a^

z3rae^i^ =dttFt o3.raeri' ( Satellite Instructional

e¢aaE^ ^^^ ^i O^OvzSW^ e9C)
^1 r J

,5M to %?A 7=0QAt UZo^F ri d 3ed^t d

tms2b. 6&3 (SITE) o3rae 3 zoct 4Fuau

,5F Z

e^ oz^z^a mti eeA, .rJ 2b. e:q^^o d1978-

79de7 zpz
"^

No
,

V^) ^Zo
z

Q
.

a31a^

MG ?.rae z.>e'JOZJ C,l.lU^i. WeJo V0^7.J. C7'S lJ.l.J ei e`Zia''^o l ^W Pr'J

(STEP)=6oton,od (Hard Ware ) r3 atz^zt

a. ^e^erfi dbo^i ^NrJeT3 ^^az3e ^^ ^o^3f^

zMd2^ t64 tqzz:5L3015. r3edri e^z^ ^so^e^

P7DWD65Zt ftrd - toE&s ;^o Z3J,,,^ c a EsDz ';d

3A t udZ d

zip ^ie^a3Je e^3 o 7bZ2b dJ a& ePZ=nt V d

Jo3r^eririei a e^doz^^, e, tedot6 Z^OhF^ tne&371

^e ^d;,,N drJenddJ^N^^z i tDoC^6,

zue3rW z t t2eU7ie , a o f

e^azJVt Veb e3 pJDi^ mod= e zS6=fit zed

^^^zd. ^^3o erne? ^ ^o^ r^ez 3,^o M t-ZZCt71VFZ,

e^rie'ozvr^e ^3t^s^e N^

z3nd te wee NRSA

deb 1979 deb cmom°'m L.' mt

6712400 rr^t: ri,M di o3r^ezv^rt e^o3,

fie) nZ.ZtTVP ^^d Z7 -6 eruOrid

zarze)t, ors,
ftda
2008

e^dozaN zv^o^.

^ioed 3

a CP
utuot

eru^n e^^a^ ^rad^oe^ ^^^soa iaoiva

e^o^^z ^3^ 0 eru o^^z^ ^o^d e 1979 del

zp^dd -1 zt^tD 1981 deD d-2 Let3 zd eru^n^rie d



16M EE3 C ^d i3;0WB^ e9a^d^

eru^o^J^, 3o3raoz^J eru^ri ~ie^ ^dt zs^soMTI z oz^J

tz^Dm zvo wiJ dori deb e -'O UJn F134

Ci. -dNo eC3 eru^n^I1 ^^^^ ^o3rs ^o^JF ^Jd

^r3^ J sv_J ^^raer^ e^z^ o^J^J. e,de ^^^ z^r^ d

o^Je^ asz^J^^e^aradJ ^rie^ Qd^o^J

m3df-j^e^^J^ 2C -

ZM60 mmo=Jri i p, e3t d 1981 do Leo ^o^

2J Qd M neh, e3td uo3
4Zt 102° d=o6zi6

^e3r^r^e?^er^c^ d=c elutj^ ^dFra^ ^2 UDC)

^o^ F e d u3e ^o3norlrlO; 4 dh. ^ ^ r^'rae

^c JF^d^ Nom ^ ,
^^

er
``

u^ItTWi Jz J

f FtWV 'e = $^Fa^cwd

esdOZ^z^e^ ^c J-Jc^5M- h '033d6F, tcZc=Z &jeA

Z OdnOL$J erllL3 e` ^ Z.O OCt MtTit c)e F*,MdJ.

Z 6O^= & rIe .ZZt^.raeded :^Mu (INSAT)-CPJ

80er^ e^3e ^o^JFri,d Z .2 Qdo^J ^dr^ode eru^ri

^st^e8^z3e oa. rye ^ rise j6o:Jmfi83. 1980 deD

=ddtFi^ R=F JT1 4 f,̂ d t^J e3 ri^^^ e^rdJ

2b2bF UTIi ,= 5ZdET U71 UZJebt= c,r1.TJea. F -d.raet
I.J

c^S7^ JJ ZJ'e^e cm ri oir5 M)4 uz^,- JJ

io^i pe3ra ^zv. es^id adz^3o^ ^o^d^ ^^^3

tdet= nZ_q ri dz^3 t No$e F^t^ e^o^^

eru^ri^r 4 ^^SNr^r^^? e? c^c^JF v^^ ^^r^,e

o^J^^,ODa°^J^J. e3eMd e^ jr1 J4 o^^ O en ^e^J^,

e^^^,Qozi z^et^zs. W^^3-1 Ndo^J eru^rgtrr0e9 12C-

u,%oc^ z J 25- m o t f M mmotdwlOF Ja mrtra u8,pt

zjv:eitcJ mt, 46Ft deao3JJe c-.)Je^3tJnVZ1

e^^Ne^t^ deice ^Je^3dJrie^ ^^^i:^d ^J^F)

r^^ r3r^ez d zpzrin6 2.5 km nb e33totJ m=6 11 km

ri, ^adz^3o^,J.rd^o^J e^J a^e^^3o^ ^,e^r3cJ

^^ eru^r^^rie^J2v^t^o^i ^^JFNe^o a^J. gs

eru^gW7106 ML Aid e1UZj

?. air a zJz^tl^ez^ . ^o^dJn ^J4

c-A
nZtdwM^

rUcz^d z-ult6 2 km es totz

z,m=6 8 km ri^3 e3 ri ^3 ^,^,^ tztm

tTJLv ;^Orjt moct7Wc A2CJ Me7Zr . ` OS^=dt3

zrdj zv ci7c3^L^J eru^riri ^o^F, s,^d

c^J^w` ^eo^ 23dti^J^ ^o^JF^d^^.

8 eat zsd;^Zi tCt6F erot,ri,ZZri za)tvz z)a)dJ

z^^^d^f o3Jd N^ ^dJ^o^ ^ e ^^ade ^vo 23 ĉ ^c^c^J4

ti
mr3 tact £7ft2oZ.u eruZrgzrje od, IRS-1A J IRS

1 B. °J' c t mti 1988 a 1991

oibi* o=i\ erJmc =e3Jfid. uz^o;^d 1995 =RJ 199

del

uitA Jar a0c9ito- ze°r3ozt IRS-1 C S- 1 D
nZdT74 e,LLR o:.Jte7JC1 ,,.e^ jno, 2 m Z^Z^s

J 6Ft z„ Jd zc&8 t=D z:tzb 5. m )r 6dm

gSagijB
2008

;dOegd 3
VA



sao e^ ^e^Z3e',^o2^e? ^^^ ens

0.8 m 3t^zs^d

6Ft nO2Jrrtt eNo^ria^ ^502001 dO

erum A)d PSLV o^6 e^s^ i N^i^ e.^o^d
M -p

B^NN^^^^3 erJc^.^7j^c^c^.)a eNt^JCvJTaeT0.^J^J. NO^^Ulj^

TJ&^v^ ^OTj3^E )e gs etU^ti^t^ JJa^^ eNL3 e"^^c^c ^^uJ^. a c

elllt3uC°J^^ ^r ^^^3 erJ^lj,^d^Jr^dJ ^Oe eJt^

i ZJt7c7ri 7u=L;J6F 2.5 m rid $.

4. etuLpo

,..

.^

g

c-
,

i zo c^Lies;pt n

g ,,,@
CJJ^J= t6rf

?
^ ^r9+Jd djzI&1 NOcNei l°lJj

mt ri 10 15 kg 2^ntZZ d 60 550km z ddtdri

^fJO^U^9^tpc^J. ^NO^d eJc ) 'd$3c^O^TJ^ t77e 3'

UOM

M-a$ ro=3. di ^ZN ,^.Z.-3 (Satellite

Launching Vehicle SLV-3) ^z=3 z6tsr,c. *=cb

40 kg ^a)d3 =2b za 6zpt to'^erin

.rc a ) erv^ri R ^ j ^ dd O^eD

^eNz3e4o2a^t^ Nr^ P71 e^do^^t^ e^z^do^

1981d6 35 kg drtt drz)e&ct er =,WzZ

AMi?;f>!+ '+''PgtcASG^f

rRl^

N"Ov Zane (PFA

Narard¢anatron +

ZMe72^ ^Zdnb zJ1^ t^rie ^Ja z reL'^A, e^r^s o

en ^n^ Ott (Augmented Satellite

Launch Ve ' le - ASLV) Z^t, z^t.rze
ASLV 7Ai 15 kg drtt erJztrjt erJtz=of

E

Earth O sorvation- Applicadtk

FLilff f ` y f Nf

N4telAFW yfG

f

zosda

doe34 3
2008

zx,tpt ^^d^fl Nee^zJe^ ^o gs ^ ^e^

J ^^e?c^^^a`. ASLV o. 65 6 ^wtr uim

^ o^ 5 ^r ^r 6t 2 .r^t^ tazto3^e. 1992 dO
Z,4 -

ASLV erum=g,zZ. uzid N 2JQt 1993de' 2.8

m my=, 300 W a d2tter03drit erum -vz

tttFt. ( Polar Satellite Launch Vehicle - PSLV)

vjm=N . ^.^aN .^e3̂ .^. r3 4000 kg ;tt n:tri=c 4

ta^t t M e iz m 2000 kg z^,rtt eruZri 900

km qzz6dd ^ M Nestot mz^D 06F,=. =dtOE3M

mue t z e^3o3rz^3 ee3^ o^^ 0 D e^ j

d23e5zzdz p U"6. 1994 eon

wi3 Odtt zt2 PlLt37c z^£^'aT1 0^^ O c ^c^. xd3 g3

nM =Mtt Z 2r 7JZZ Fu'9o.3 a fi

7Dn,C=aA)6. Mot

zt^^m Qd 73 '°Jllevr^^e^c^3^ ^e8N2Jl°MJ iJc^J ^E'e^dJe^

erot-tom Mtitd ;)FM TDO:JF t"^rl ^re3̂ a^.

und t;^dJ (GeostationarySatellite

Launch Vehicle - GSLV)

ozci^ D zar der' o d^,of\

zJe^ea^f^ e^z3e zJr d̂J7ia .^.^.^. o^zie^

eJdtJ ^0^7^^?r3 2re^^ .r^d303J ^0^^ ^O^IJe7c°J

o^J^N erot^o^^ a , 2000 kg tr.t t erutitzs, z^r^ d

73 we e? ,o o 3. -j'zt6 3000 kg :tc



BE d CZa ^ ct)ab ;go Mid eqsadeD

Utt 20 U 4 ifzi

^Z^ladc°^3' cJOT^'c^c^d Z^faP^ c^ o3JaP 3=d. =2b g4

ifJB^uJo3JaPtl^f e''^BPrie ego 3 ^o^zde^.

5. znm66zt :94 2a;

P,rdS d X43 aJc o b ;=fF U0 ria^ t6ZZJ, 7i3i^

Pa t3.ra ^ Qti^ie3r^otd^. ^ 'off J a. oz3

P J^ Qd eru^r^^7ie^ ugTIO ;^Ne3 175 M.7otddJ7i^? .

e^ j dP^t~i ^^ ^ = ^Z;5 Z)7Z= 7^oZ^6F tP cri

^Pc^03Je^radZdtl e^P' ^z^ 6^O^Fc^d^. ;=CJ a^^ tzit,

S^ NOPg3^a^^ cdJO^e)ri^cdJ^^03JaPtl^, d i3 Ndr o

en)^7t^Tie^ e)i# SP F cr.= tJ dmOt -- iOw6F tN.`.J4

dPao3nc -'7c d, zze,, N6 a ^o=3t3d tO3dtF t'vO,tF71%J

t=6;^=h i^di)zs. 60 Mid 8.raPZdm

^.^N .^. (VSAT) off, Zvozd, ^sF er^zd!^WJaeA
F33^3 ' Ci tO ii F, tOt.raPZ5c3 c=8D dtm PjP^3 7j0cM,,

o^d^o tt Z^L^tj ^J ^Z3. L3P fie' =ddZ^F

Four Decades of Indian Space Programme

dP^z"iJ 25 3d3z^v o^ ^ d

rad^a^Z3. Ud OZd 71u,a)3er )LTj ^ ZTJ03Jtd

Jo3JaP^6a^t1 ^3E^if ^^d ^3^^^3 (EDUSAT)

n=Ft z^iaoe7 40

ZMW 6c7=Fc°+ F&^O3 p, fj)e^j z3Pd^ ^^zKi t7e^ ^7i

8000 °Mee37i" AjPz3=EtDdZuZdti e7 .

.=6F UOZa71 25' ES S 0.=td "dc^fak P„Ot : Z

o3raPZN^^d. ^^iJ drad^zrt^$PO^ ^ ^t~i^

e^c^Jr3^o^ c^^c^ Q ^ao^ifJ P c^ZiJO^d . g4 Z16t. Qo^e7

Z OdJ ltd6$P03 GljJ03J,06t, i^ 60w.r6UOZ^ C JOMO

dry (Software) ^oo3^PNdJd.s o3,0m0=

(Hardware ) ifoz%i38,^ =oaa,o6t1ra ( Software)

N003faPZ,'Nd^d. g4 0^0^0^ ^E^zN^ erut3P^^L3

(VSAT) t3 zt.raPt9a^st3. z.^..qzv. =zgb

toad tM6U eiNzli c^^J3 "di 1r3 =t)

C9^ ,0. C7dJc^ zs6d3d3 qz j03J tmz=no Mz)emc

z^z3P^zi t31 O^JPdJz d rz e F1 0^,, Fl`4 ?13 )ZSznh

^o^$FNz^tdJtdJ. e^^^ mho, -zifdc J38d

;dri fit" 2ddct, fJ^^ Do3,P dJaPri^z^^ i ,

;^6d6$P03J Z^$ ^^ira23NeU au^t^ 7i^ z3. ^srrarie3P i^cSJFL3if,

Pd , Z.Z:iJJ = azbcd azz67W 150 7m.^Jet C9^PC73 34

trazd^e e7 CSNZ ^Oc^ifFc^ode^c^^F^^eTJtld.

gs ,-tai=ot^i 4P ^ ^Zdt Fri 6 1.20 ,000 dJzervif M

c^°^P a^^^t^$P03J 3d c^^Z^Zjtj^t3. & T ^de^e^^3

t5160^5 ,3P J,303Je' Z5e 3d. 47DJk3 N Z-Flt7lf^ caJ

c^a8t^c c 3Je 8o3Tt1dJ^jt3P ' t t uzdn. *=dJ 1400

tdJadtdtF^ wo,P Mi E3 =2b U3t3JZCd '4C-to D Pd 7
^h C6

MOF qP. 1=j 60 zn3e^rW = .=odd tPttn 90 d

2TJd^PO3J87i tdJad 6FE^d UD=Ft. rieJ a 03Jt g0=n

R=F^)d8mh . dOtdD FsPd riez zd.radtdtFz^

(Direct Home Television) ^P o3J3 zfe=ztl

Utd., c$J, te) ceiFrIO603`P 2tTJduP0=r3
1 1 a M

e^.^J^c^J c^J c^FS^^F̂Z^'^3P3° LjJadZ^"jFe^ ^Pe^0.^Jd

Z^nA,C2!
z PM6P>

03J d^ EcJif No ri4973 NlU^O^Jif

6a=F 7ic^ ^d ^e^ ^dJ e^z^ )s zdd

mike rid rr^ P z^ ^^ 6^o^F ties ^ z^ e^ez^

i.rac^ Qzfe 23dc3eMTis ^ z^e#^erart^3z3. c3v= M1 zoe

73wJQ:bSoZd Z3ez5d ae3 ar;;ri^fe'dJ r1Dc^JPEc^

,c3c tTic7 :z-6 P ,lzd^$PO ^z^^ ^ 2Jz^itiNe^3d

^^ Qo3a^ ^^r^ «e;^y5o^ z33^eJ2Jo^d

en P o^e^. zwid ^^o^^ozwi J^ VOOAAZ^D Vt F

vz^3 ^Pdez ^z^stid. ^z^ c^Pte^

raz^ie^ Qe^o^^dJ P Etviia.6dc@ ^ zTisFti dP^o3Ja

zzP^38^ot (Very High Resolution Radiometer -

VHRR ),z&,^a^ Nori8o^,JdJ.^3^ 37ief^

^6ZZ tj 3Pd=h Zdo3JJt e^ ZCJZjnCM

T=Wdrt73 ZsAe e zsuz c uz 7^ zwizwi PrU V stnu.

Z^o;^W =& 37W^, Utdrvet ZtRFdCaozd Zdtd Udit

3^,O= 80303JaM3 ^003JaP2'"^ NO^¢8 v^cd^BoPri

N0^8Ntd TJ^v^03Jc^a tjze v23 s^rad ^ dJ 40

eco Zu3 met o3, 3PoZ %lr3 ( Se ndary Data

Vol



Utilisation Centre - SDUC) d^^e^7it3J• t3edti

a @Oct

t^c^Je°̂i^ N d-^^^-rJe^^e^ z33NZJe^t^J. ^o^rae^

.rez zeds e;7i^^dJ 80-2

^do^J^Jd e^doz^^7ie3e ^e^^e^c;J ie^ -

mmk3 (COSPOS - SARSAT) ,t Qo:b o^^a7ie^t3 cZ

d ^tlt)'. d ^3 ,5aZ 4 O t4t Z53 : tF7WOt

ZJ'N F tDzb ^db tuDzSvlef6 no 7izJztSJtj c33V)F;

r^e^7iSJJB^J ^rNz3 ^z8 7ic^a^et^ ^t3.

33^i^F 7lOc^^e) c°Jc^F^iE^3ed c^J3^ L ^.ie^P^

c^e^J^ ^c^Jt^^F 3^'e^?i 'kf^c^ de7e^. e^z3de ê^2^fJ^c^.JJe^F

zjiz1zmt (IRS)a.5zt4 ao2^J c^

tae t7 UdJ =dNO es etu@^ntr c Z^ ..O

a ,,dCZ M=Z06F M& e:^Qt. UtiDOZ3 UZtV

e^j ^^e) . =P ^c 7iJM7i^c'^zs^^^ti ^o3J^Jd

ratJ3 e^e^t3 2^r^zae o3J ^^^N, e^d^ ^o^r^^71J,

c oazt to e 6 tiradNo elC) eS=71t7 %t JZ FJ

mzt&NJ3zS IRS t;77 z3 ,117ivoti

UOZZ ZFU e^JfJU 7ie 7^dJ ^ ^ zTJ ^, ^sTi

23 - ^^i^^7t^ b^a^J^fd7^ J a ^ot^rJ

zTJ7^ti D e^Jec^J7i0J ;3U dJ 0 U066c. Ja

o3raezu^ d. u pot Ed'a odztJ =dr1g7in

$o7c ^^O^Je'dJc^, e°JJec^J7rJd87^ ^ ^rb^3cNJdJ^ zUe3b3c^

,t7iet zt ht z3 a ^7io^2^ ^Qt 2dto es ntT

zoo 7i dJ^^evJo3.raezzzt nef^t

C1^ae ^ t^O^CS^^t3.c^e^c e^80.^JN' c t^ g4 MgqW 3d

z^^^^2^ t^.r^d^O ^o z^ ti zae c^JOt^

w.w. ^. (GIS) a^eo3J 4

(Nations Resource Information System NRIS)

d.ra 7^r^oe
N-,; F^ u73tiJrde^J Jc^N^J^t3. e^dJ

zzPheaib tir^d^o e^J ?ems eoZ e^^Jd J e^3e

CP C)
3D=Ft

,)nrmh uno ;=6 ( Integrated

Mission for Sustainable Development -IMSD)

f ijfture 1963 to date - 250 Bmion Rupees <

Development of Heavy Lift Launchers

Reusable Launch Vehicle

• Muhl-waveiengttl Astro Ph rsic.il ^i,_..

• Planetary Missions MA1...

• OTH High [. fW T ',

• Very High

• Sustain 1. e^

• Effectvc L ses;e^ r.,_. _

tM&,87^ ^b4 M 0&3J. Rd to tort 6 42 7o=J )ti

Qd -j-a4)t= o ^ ^rit^J r Odz toz ozzz a IRS

&^o3J zref^. ^eF^^e^J ^^^7^t3.3`^

o^J^No T\ pd.

e^ Ddti ^ o^t^e^ ^ r^oz^3o^J ^^^ev ^ra^

,03A a^oJ ^t^z3e J . ^7^riz3e^tic5t FXt^uJ WA,dJ 5Z

GPS GIS 71e Doti

Z^zz ^u^li c^Jd ^oo3Jaezu^z3e J. e^ti^at^'eN ^

^o3JF7i^fJ^ dry ^z3eJ. e^tiz3 e^z3 t3e^t^tiso^

zue^^o^e)7i^fJ,^ ^o73r^e^^Z^n

o^ti o3Jtic73 ^oaioQ i b^^o^ e^ri s^dJ t3.

Qo^J ^d^ez73 7rv,^Je ^o^^r^e3

teot, ( Village Resource Centre - VRC ) 7i0Md Qb^tt3.

uD2^yi di eot,TW Z ve^t^ddJ e^e ^o cde

7i3 o aJTief e e^e^t3, oZto AMM NO e ttairae714 Zt

VRC a^nomht3. 7r,-.,Jem Jt3etti zv^zve =^J4 a8;



efanEEae € mFd Ei) ) X0 8 acid N9efadem

m ,aad ^5o .z v t 2je t=Ft, VRCriOJ Nui^,mhtDz^ .

c^c^^^ L3P^d Trc°^JPfc) 2y^d 2JJ^calajSJZ^eB^u ^tidJz^.

e^dd duJeJdP e^dJ^ ^2a^sJC^^, C93F1

2 ^n4^1'^ tJ6v23P J. VRCrm uosvt mztiO.F; iJ'. 7rc^JPfc7

^os^ Sri rd^i j 42 eN^r ^ris^ ^ er^^c^Nz3.

e dd 6i m 21 ervZrtrIPM,^ F=dP erumdm mzt-ttld

elUa^)o cPrly. to .raemt c:bt t8ct tt 25Jcmz6uDe'6

PO sot mog d. Z,ZdSd 23um6nc6 3uo:JFSE^J

udo2 m= 1962 de?. uos^)oz aosi=dr3 U3Pt

teoZ^ oit4 iJca9^Lj e^c^ c^JtJU 3fO Frt^c^J, 2^L3f1NL3.
4 Q ^ g

ZtZb- '40ttF, t?d, c3^.X'hF6 ,Jcadlct^rW c°Jct. Ftda,

3^c^Jc^SJc^Tjc^Jd c^e^FBo^e^ c^,^a^ 47t^c^JddrJcaNZ3.

md ^ ^tzaOi z, zS2u 25000 crJW cuz-m-D=Tl%t (uq=

9 no=;l uzsJPBe^ mJdJ71 ) ^ FM7^zLi 2„ Ocz

e^Z^C)03Jc^^c^j^e)c^, ^

N

2014 d eir r 2,pzd3P= rjri^o^r^o^ d -'I

tq7lbt o3rJP2ti^o^^JarJd drJ^3^d.

23 Luzzz; =ri eido2^==)od cQO dr3 fa,)t3v

eJZmdri J F^dsd. Z^t 4jz3 ,rWD ^)doz^szr

^dt3J;^rJe e3P mdJ jOieoOi, Z6t uo7l^ =z2b ZmN

tJCjnd uEte i 23^riqt3 ^^fJd Na'$ jF en d t3fJ^u^^°J.

Unt no:brie DCo z Oqe;r M Z307W _qtde?

2'!P;, cS gDdmzwi e^Pd3 ,, 3dat u0m endQow J^3dr3 ernSd

IOW &C8=cZ. ^Z=FC^O MM-%Ue ZmPri S;J

^d^^flzs^d. =oz c= -^dw tttrW D ZJIzz Nei

O3m a^J^vJ^ r ^a^57c^7j^c^Ja ^ JJ c^ ^ ^^CvJ^. C9Mot

o ctrrCod, ei rj,dc'ir c zJvaJcZ.diz zt,-Jz x-JoZE i Vrl ,

c JauJ^ 2 JJ2 u^ e^ ri JC) , ^0^3lJPt^c^ c^d'iP^

rte z3. U y1 zSJPe3 )PdJ He3 ^303JP

Q^o=e% erv d djZd8C2). e:971 U6= FS Z)JZ V6

NOP^J NJ ^°U^V(W^ Y^IvC^fhI^^FU^ C^C C^j Z.)^NAId v°W 'N^C ^j^^

^Zo2J B^uJ 230^^ d^i3. 2 tJ ago z3 ^^d

cc^F^e^J e oO ^addJ-c^^IJdJ ^'c^ 71 '^JZ^^cTuQPv^J.

rz^^5d citric =e)ric*a TJezj z.>eAgne ^t

^^i^^o^ Z.rJ^T3 2SJ^c^3uFs^^ ri ri d Ne3zi c3JJaO

PdoOidd^$o^ 2,)c. 2^rJNri^r 30^ 23P^

C)3P nc3P ^z . r3. e^zoOo ^$O^ 2a r3 d'^23c^ c^J^^u

wonr3. e3d d2^ ri^7od zaa^^^^ S ri

ridJ^de^ w^idJPe3o3JPPOsP^^^ltd. eru^r^^ri^ri ^3

r3rJdojo^F^ooie3P. oodt3 2^tJda^e^

3dJd eru^r^^rie Pe3 ^do^d^r ^i}d

6. 23c^=6 rZ Z$Z,i 2^aq.

2^fJ2 ^u P t totaegJit c^d; e=2nd j 2008de7

ASTROSAT-1 ^zo2a eru^ri^^J erozu=NJd

z3Pt 2fuP3a°IJZpo^u. e^Lj ^ A r^JJP2 d.Pdsr^ ^P^r^J ^ -

$d ^doriri etu zNF^2ae^ e^ d^o^ri^f a ^

ur^6o3J^ ^dtDZ ; 46FZd. 2007-08 d? zodo i^

4,"t 031JP2;',c30^1.1J rdL3. e^^ioo 2#ot.^i^ cztJPe3 n)PdJ

dir3o3J7 e^e^dJd ^c^2;, ^i ,571VJ j j? eJO2J Z3ariCr3 (n d

z3ladeie7d. MOLja,=F= e, c ,Modo &CmJ z e92 6O^^,

e^JOriSj rJ{^ c^JJZ. r^^riSiJB^vJ NO^JJPtc3 c^d^PJJ ^c^J
I-h

e^SJt z3P OZJJ^id ebbs J P^3ad^diPO^J c^247c T1c rie3e

^^O^tJPtc3 O3rJPc3o^ ^uai3uC)O^J^J ^JJ^t^fJOC^^d.

^adrt^ e3P d^ t3. eid ood a^z D tt^^ Sd
Cl)

zdJ,3trJ'Pri^J4 Zuo=a7j2aPM 8O8z3J e^2^9c-i.'QrlfJOCz3.

cTeVc C ^O z'ĝ C^Od &P.50 6605 euZ dlgu= d

c^L^J^^urJ^P^ri c^Jd ^50=0; = 75006 urid. n uri p pri

Z3d ^dorii1c t a e aFA)2,j.rJ A

d^^^e^rt^ i3. e^P9 tAt 8dori ;5$o:b 4 =m. zcb6.r

t$o 7O aad^F^e^riJ d. U08t ^0)
ZFP^P

4ri V2^6'^d.
N airfid.esdd Z^d, =meo aozi 'Qdd &;O t

rq^ etuz^J^ca ern ^^ri ^s N ^ a8^c derut s

^.3.rJd^z;^JZ3Pc3.IJPl

girl ;^d rgtri eD 2NPzric e^zd S)8md Jta

C JF23 71,t 2dbmzdZc=o;t, ZVP'dJcZ, UEc3 (:A

^aTJdc^dJ jOi g4T^JriP3P tom &c r 3. ^

t Z2b 4Frie O uo^a6 240 iariei znriet d

It



dJOr^eJ^z^ e3^ e^,c d. e^ jrie^^ ^z3^ j t )

n^30^P'dJc^LjJ O^J WOQd; c^ ijJL$JT^^^PMC3^ FiJ733ed

^3ez3r3 z ra o^o^^ zvo ntzma tom

z..oZ^J oz ^zd dez^d. e^^id ^3vdd

e3S30Z5 beSP). C9gbod t9OM r W d 6 m Z'Pc^7j a cJ$

,COLOI

e)Z S. Fr@d l ZS WaZL'Aj. MTI = e^Z^ Z OSc^aIW e^rnc^u7jPJJ

,J,)06 f-qzom z„ode mt=a Z)i^s

^Z^^c^JL^df^ N^ 23J^e^3u`^ o^zi ^^z ^v^lc^]Oe sP.

ojde ^o^ erueo^ez e3$ e3ri^^d w. ZJ^^s^^ie7

Zted ;JPe3 O .AeLjoz^ e3$Z 7f nFt tdote Zjc M.

UziUDi^ ^aozy X71 ^o ^zs az^ UtD moo:bev

e3Ti^6ZZZ d e3$?Nn^c^^ NW 16"e"vrtId. UtOC)iZ Cr tL

^Zozm4i^ 8nt euzd)d. =Zz,M o x dti 3 tazt rte d.

Mt&3J ^c^J ^ZTepr^, ems, a =rs 6c= e id;,ZF3a

uo;k) j o udd ^ooz^ erue=u Nc"zri6 uo^5zz

t5d Qo^itd e Otagj id, Mt TTO ^i^g ^tid^t 2-3% ^)Od

15-20% T3 tz m 6z^=d. U=d azt ^ MD08d

i^d7bd MMI = dzs rim^e=Dh t dJO^rrt^ d. ^z^^

151 dzS 3d kgr3 30,000 Me)CWt d. oz; - Ci ;t Lt z Sri

uzt3 kg 3000 udioZ5

^^e^JO e r^£J^JZ^J. e3rj M35%nt o=e dz djzcd

^ MWD^^^ o ^ ^rtra ez^ 3d,3a3rzJadJO rt d. -it

d tt 20 6at76 mud3rtc dzS a, dJtd. egtb 20,000
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C)MIO 1 S d 3 ^ 4 ego rnvdb dz

aJdz,) doh uom= =am d.

zr337vDt o ^ ^e e^3 ^ a dr^ez ^^i ,

z=ot Qdo^ddr3 zvoz eta Q^de

d^ aZ, ZFrW Food e CoFd ;a t6F eZOZJ Zz3Jl

J3^WN^Et C^WJ Ff47j :v7 ^cSJIU o^ ^t CEU^^.

=odd JEJv

c ocn P.46= d. 4d tt=tdr3 e qJM z ot^ dr3

zvod^ P9 ^ e^^^N^id, eat zZMZ65Z;^ to e ^r

MMZ6ntC)ot 41Ja ri tdSdev

Zmod =oTle,^Ci ee =EJ vdt,-Jz)zt& Qom; e= tm off.)

=ae&. a 3tMh cZ, Jor10d Z^JP6 Z^'NJt& Q& t tJ

Mzi6doM tOi:SC fZ, UCt w-Z03.raer a ri aZoZbFd Zl5

zJd= t(v 6; d=F feedenmz j. z^i c xP3

3fz 3t= zv^Noa3^o^ ^d

tads z^amhri d

3d,:Mmd6 =OriOdz Tt c^ PJN Pzid e3t^ fJ^OL3J ^8^c

dado:bz.;Vr.. =dis= tt^, X373

^d^,ododJ e3^N.r^e.

utd eJUM ^^e CJJrj%iJ, dr^e2 ^ c^J e^^c^^i^^uo^ 3^d ,

23 c)mc3tsc6c j ^c^d 7j2 O^Jr^Jd c^^8^ t^%V Cie ^d. zJc7^Ci fir M

;^o.8Zj e o8al bheot, ^).^Dd = e3^608 No$e£ZFc=

f e tid. e3z^d eat N ev a zut zJe,. 23^s

c^i^7j f^ d^8o ^v^ ^O^Jr^J^ c^PL^ZJ"Jy e c JJ C9rld. =FT c° P%9r^

n£`c &)VCt. ; c vFt eJ^JBNz^PM
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^da7JOd eZ.'JPMc3 .^fJB a dJ^dpc^).

z ^FSF ^o^udc°J^aJ^^J. e3ril

Jdr ^zd=od zvot03taod;

Z. rlo,1, u33 O,'i 71 2JOQuJ.

Qonho73 edd ZaOTrvdd wm
Cd

as&P= etu^a^^d^de7^P^e^.

c^Y,7PFu^OJJOZJ' ^ZB^e ^'J3LQ

Z!03'7j ,-,t dPOMP' toc^ 6n^ntP^ ZIG z tvmdD $Pui1 i^D4 ^OL3J 1

e3^O^JFc^c^N^uJ. ^P^dP d.ta^de^ c^^TJ^QFTjS^ ^^^c^ d^PP3 ,'.iSP^L3P

mrtstcJ. tomd ^dpdp ZJ^^^38 z^P,^ ^o o^J c3PS3T3

^dJt3 e^e^o^J ,C=O;u 2!Cz ;^Otv ,6 uadm SC=2b. (5P9o. 6oZ h*0

draP^J ^^^rie^J^ z^r^Jjse^ . ^L37e^^FTi^PM^IJ e^P c^Jc3T3P^Nd

^JB^S^C1^J^fJ PJ6 2J5^ 3^^. `^ r c ^JdI1^c^d ^uT^C JP

eNS?',^ t^ PJ^tld . & T17e tl ^TjaP^f e^3c c^ c^ c^^Jc7'03JTJ e'3^c^ ^^JQ

Z;'Pc= b eru^sd.

e^dP Sc7 c JZ^T`v^ tD Z,)6 =Oii F^bh lIZUt8CJct., MT=

d^ ^ l^4fJ^ ^^ Ptl^Jc^ ^fUMc^Jd Z3nea=1. t0d&93 OVI &Od

^ri^$^^OddQ c3c^c^c a7J^vJ.n dJP^ c^JPMc3 ^TiddoZ$J

ZJ ZJ=2Jd ZJ4°l^iJ 3d, cac^Jq c.^catCljJ cEtitmz ri, ts^ =Od

=Omzz)i^ gzekzg 6i9 U=d . Z^. Z)O:J ^^D7^d =C&D dRonztl

.4+iPtFL80= Z,!,PZT 03 Z„ZDC3P UCCt a .RCdd? -4^) Zri ito^d

`^^P23rj P zuz)= c TJc^c c^ 2 Tj =J= Q4n apP^d?

^e^siC
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^dJ3d^ 2,^J^ OD Y^^09JOL^, dT^3dJ Boa x

t7c^d, b^ri^^dJ ^ridrie^, Yf^eL3eF^LJ ^e^^dJ

2TJl^n^c^Jd ^^d^e7Ti ^e8^^^^ sc^ Z^JJdc^eM ^c^Jd^^

Tie^^i SriCP (P
^ ^0 4" ^c 7tt Z t CP ^%td

1988 deb MWISt t==Z^d e i2 ,O^ nn "Uo8d ,t,>dn&

3" o3Jaoz^i a ^e ^,d j. ^ez3r f ^ ri^o d c

e^zti^o^^z^ dso^ ,nd t4t 2,od z7i3t

Z,)dc td= UOot^nnh c^icot ego;^d ;^dne ,tuZJSo:b

(IPCC) tds= tad, "20Ztot t^=Zit^t

^o o^eide^ z tidy "^^J " eJc^^TjS^J: d^

t too

Q71%t onct, M. O O ^Z raeeo^ d

3C; 6Z d 63 t 3 di Emoo-t e.raedcf mo3 dmidsot

bdt6j ^ocgt p udd tDt2 d mo tee 8d.

tmz=i^ te)MdJ ndmr cod

2J^e3^r^u^dJ^uL3. "dtD 8i^, Zntd OCVF `Z ,8MtdO

29"^03T)^ ^u UOM&3FUDCt Boc^Jd St 8,00,000

te, FTj tW t O^tdJ, Qtd uqo^c ^4 ems. TJ^uc^Ja

^Y^e^uJc^a^PaL3. e^td -4seri =3 $ 2Z TZ ndrs "aAdJ

^" e^^c^ne * e^ z3e^zri ^^^^ duo ^ J M,

App of saNtNNy m ANa r Ocean, 2U02. Red -mores,Urle. I ue- Asffiwl

Cou'$sy ft. Rush and MNCurry, Woods Hob Oceewqf do#* a*

wqRoreer ;ddvddp eEigdbd waddmdood

z4evRdbd er0eob.t_d7aee.

mvoU udF=xF 1896 deote zri d =emd.

te30 e^t n4o7' teDzze^, m5 eel, aetje^mrl.ra

,Q4710 ec erujitdric d e1ue jteoc mzo

ocsud6 n4om(z) d6 ttt ' m7l3t tm=fit

mt i^d netr3 ui)dmmrt 6. uozd tetv ZZ rio

e4pzbi^zi a "40= a

JJeJ\°bu.:rr^Vl.1J.)V /I^^VCWIJW "^NdJ e^J^M
K

e^ ^ $^^ bras a'vo^i z mod. & T3

tjdeo^io^F^ ^3 e^dt3Jar^e^z3.

e,^z^iit3 eg o ^d Ti a ^^oiv z3. ei 5 L z^o^

t=tFi^ $dm7lVod nNo3Je8LTJrl, MA ume £'ed z=lof

u
d

rlvr)t
M.^

e^t toZ 8d
m

rW dr ZdO t
6
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leaaE

tNJc j e^c^e)n6^ 7rJ23c^ GTJc^£c^O^JO^ o^ 3F^, ena

$dmn%J s la o^ ^o c'^JO^C^sOZj d w^erid0^

z^dmri 2 rJc^JO3J ^3dd ^o a^0 d ^r^ra

uMc Z =i nd grar rt;d. Z,>OCJ Z34 t2=Fc)Od WO

c^eM ^$O^Jf^ s$d d dr^c^^dC; d er r3 2 ,rJc^JO )

ce3 o=jjde 2vcc', Qd= xzgz^d4, s rid=2b.

uodd =dD X)a Mb -20°C utldJ308J. e ddw
c3^^tiFaTJIj eNc^dc^^ ^'^dJa^Jc^ e^c^e^r^^J

^d^ j^38ozJati fie?zved t3td4371 d,

^3vdJdJ3 U^^I WtIQ07TD Ud d6e5 6cr(CO2) z4eiz3r

tqt (N2O) ;)eoz 3 (H2O)

rMedr^e dl^e 5e 2JF7r7l%0 (CFC) zzo d)ocgu irk

^Zow)dJ aDzMmhd. Qdd wemtDmfi mo= 2 .c o^

mwztDi^ =ad.

M dlDoz3 ^)eozz=ot tetra 36.90

(dr^edn d ^r^d^J w^9J) ^Romr )r d6ejtj6m^)od

tetmz 9.26 d Z4COc )Ot tetmc 4 eod 9 dzZ

Ld,rae hod &63 3 dZW4J ob azw =^Zjct

3css 2b. e5td Sri CO, dtm &Wm 31 d

tm,iitd, ZDc3cFl;^ ,=m teem 149 d3Z, a^z3d.m

=Qtab mm tad 650,000 zS4F7W6

UZ^64)tMhd. tOd 20 Z 4F-7106 CO2 tdMm

71Mc°)e03JM e^dJ jd,, tzd end ^^̂ cac^Jdc^jL^J 3^dJ

2JOsd. ,^t6t CO 3@d,=M 383 ppm

a rjri ) UOdd 1 ZJ6abM' .r;)627w' ;u0&3 ZJM8F^c w
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s^rie r^ add J=m zt^ ndDg= °aoz^D

IPCC dds= Jed 2100 d wa373 Qdd dim 541
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,Qdd = oct tomF. d=d - ;!zridricomz=

^)eeF^ ^)cozso:b dmFzLi tzdV. mz= dJO^e^^ie^

^)LUDs ^z^^iwa^ e^d^ 2vo ^NdJdJ^ e^^c^^ eo^i

mw=i^ ^d^^d ^rtr^ wed ^wd^^d wb^tl

^c^^o^ d ^dJ d. ^^d ^ea^so oz dJ

21J^c^J Ed,td 2005 e^^6oS
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e^c^J2 c^^^eJc)d02^'^d. Ne M60C " & ridrie^ wc^, Je7£c7
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dJ= nJdJj 'cJm'd d dry we76d

eTJ62^f^ede^380^J z23e)p c" ou" C)M7Jul udd

80 t ^T3 rr^ne3e d^o^^tid. w^OD
sew rio tz s ri gsrrvrie3e 2J s^dJ od, ^^ ^d.

dJ 130,000 d FrVPOde-^^ 2v'es8s glrReeMZ 4
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'odt 3Zdn 071et 23 OZb= ^ee^^o^e7 23z 3=¢

drs, & 8mt UOV z3etJ.e3ddzJtvzt tc"Tc)=zcme mz

*^6 P^OtDv &ld=rVDc6.

^ck) 3L° 2 ^tkz 0S3 F^TjdTj%t Z;,TjacSJq08

6edO=M3. 2rTJd8vt(!D aJDC , =oz,) =, z Mde3 E^Tidrio

aETU3 Zed UMb&t UD4tj M i^ridTic &9t)

3ed^i^d. zu713i^ z,qd e34)Ft ja C Z^OZ;SJ
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Z JJ c^JQOZ37c ^ 3a'f^eTjZJ^JL^J.
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e k c^edJ mm7l(06. zmt,6Fu. 1, t3m draee3>^Ti e^

th 650 eOctFl mvty^ em ^ MzTb d'Zoat

uor^z`a desa^6.
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de.20 d32, d*Tjdo 7tZj=. deOMh Mc Ttt ta,L
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efu 68o:b zi 3::3 t3, e3^o^d Zia

3a.MC M)tDCJ, UM a.Uee3 U6e c=TW6 ; c=tt ^)edJ

M)rj 4DZv f IJc^J7j6^ c^c ^QOL^ csc ^rtrae v jde0d

t^mzd nEswa:b=. t^mdd

rad^o^ ^ ^^ ^dJe^z3e^t^ z^dz^ dJ. e^dEs6
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idmzrwid c98 zM ab ) do a cil eeuade

voomdd,

w A,y wNC': ^wwt oC z izlr^
Z1DCCnT bt c2db ab7leJ3

c^IJE^OO^i^tjJc^ e1ucUO^J^ ^^c^.TJc^ ^OO^J

^i^S ris e? 2^e ^^L^ era 0.60°C i= 2 2 Nd. ^tie7^

^^^^ ao'23 ti L3. 2iTJd 2 O^J e^^0377FO Sew. ^c^JJ

^^ j^8o^ ri ^eo^ ^ r d 2 fJ Jz3e^

= d TtZjrt. 2035d ee3T4 2,0 e&3cYE Z 3D

Ju t c dbod Lem, Ledo, Z ^J%tSJL^J, mml

Mc rtjZ Tb?,-OZ is Rd 3ddC6rlft L O^TJT1 .

nOV; MVT' z r nhO,3be=t Ue dr Z0Cb

T=MeT ht.

MZr1e3e ZZdOO=e fiCJct.o;9 a orie d, &aeMd,

ZbCb, OZZbWId, z3 ^zaw^ ^ zve3ri e^ s^o^

c.^1c^.^C f^c 3'23 ti Z3. `'dam `dc^• •t^^ ^z3 r^e^. 2 c3Tj^e^.. eco

adM t7I 4 zc:bBnt6z. aftSd eru o3J tom=TJfl

drveri dDz3FI71zF^d^

cdnr.b dart?

z9,Sm t6o .^
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mod? zpadz^d do3 .raz)4 ;^orrav

a.2dmz=t rob 18 d32 tZ =z UZtb5Bd $2$r

Z1601
O:t 6 o^37& ZJZjerD t £ta'tr'^Ja

08o nU0OdVra

^^d^dJr3 e^^e^ri aoiv dJOde^ ^eetD3dbd

e3z;dasosti ^ri^T3 gsn e^z,^da^odJ3d^d

,zjdOd^eq tot zz(vmdJ tttricod a"'). nc uc zt zveti^

F^d")d eq z3e^rie^8T3, z^d^d r^rae^o^3^ee3

=de zz= TIC3710 aee3 ;^tO d d UQUDdzi:3^eq

zJOAJ nemi ctz -"J'Ot Jc^Jd dra^^, raO^dJd ^k 6edri

^i^uc^3Jc^71c7O cam. ZJF'JtO:t =dOWDZ^Jd dr^OSdJc^

zpzdtdott sa n z3d ^raee^z^ z3e ^ ^d J^a

duaa zad^3z3.

e3Cp FI neJ odrao^i^ae TId^^de?e^ .taoz^^

za z3eri^te mz%7,D=,

e^rao=d e5^33ri710 'Sucyl,rWD dJ3^d ^d^ ri

^o ^ o^ a d^ 3dJd sa ri^r3 .rac37^

d^ o3^e ^e^^vriz^ ^tiz3. e^di e^^3e^ e^r^d

d^oz3 ^z jdJ U )Me =Fe^T hd, ndi o=de

e^t^dr n^o^ NedJO^a zsv^3 ea^8c^ z.)dd,

3ed3otdit^d z,oz3e eea=7zh mQt3t ds

ng,o-tedbz o3J a Z^dotez $o3nzJd.ra t6ri mnte3e

zaent\z3.

1. ^d^ d d za N, d,dJ a: . dJrid^d ^

^VgJ.

2. F= c^c^3'c^r^c^Jd ^Z3 ĉ Qua CJe;^.

dd pcbd d rit^e3^ ^&i r3 ^e°^fM.

- Ea^^raeeEaae

e98eo a e E;wdi,&!

rte ed a),raec a e o e3$.

- 66umaiO bee

agN j, esem-d6 Qde dda mae5ri dd,

-oamrE - a5 one

Ezbd Nd uq 238edd ®i;ndraer de traeeo,

e^draerde r3e^j.

- zp ) e v'^e e3^Ee3°

I

-^ efaaE Eat ^^^ bo aid e9&d&)

3. a o e 2jV d m3zzt.ra^)71mzri.ra

8oeUO671 ^8o3^tido3^, ^8^d ae8^

etUddin^3e ^aoz^z^a ^23^^^"vta^

4. d ,zude^3o ri CFC ri d mad
^sde^. e^o^^ 03 d,2ude^3d^ri^d,

deed ae& d zude^3d^ri^r3 z^de7"v.

dJdtldrie^ a ^o^^e. -,mq.-^q d5. <d

6. Vii' tae t ^)e?N. toozb l^ Qe5e^e

teo35ad ee^o^e^rie7.

7. ^^e e^zJ ^d mo ^ darae^rierad d^$,

Tc ^ DO zae o^ d dr^e^8o^,.

8. dJ O:b ZdJ6V' se3dd W=7W CFC

(5Zow-D6t ,rad.raeAo ' UD6OM') 71Cr3 Wde'h

IQj 70% dz, 6,503J efl) DOS d^d2Je^ .

9. o= j6e Des= t$ot t.raedbz4O 3 a ^)6h.

10. tdo, decd ae8, ed^t.6 zadJd

z.)d6').

UOSZd3mzh Z^ ra 2ZA,O^mr133d, ^l d

M o3JF.6 Z =Mftrae , -did z,ode a,odJ zed

ftramd a 7DdC) z^ozatTi ;^od$7.raeE.m -A

* e3ndut, uzzu24di^ d,, z3orid 560 001

vae^ l-d e di er R9e jri a). dQjJ6$o4 c^JJ -

^i - e°Je7e dja4uae oer

JE riti tea) zb oa-'(cs 236 Ja ri?J udraejddaa
eo e,oe d.

- E30eumae tbee9

draerid ^or3 odraoaddra unda)a^)dh, a3am

dra e^asad.

- ES7Eee6 aBdE.^eE

dda de3 e!racbde3
a,fir-boE3 e)ed CD5?

- a5eod



eaaEEei ^aaa^^ ^oea^^ e9aad

- M. z.,zW. cM= ,-jzz,7e

4

tnzct rrow zrimt tootetd(Stamen) rW6 eru 3o rt

3^Mri ' 67i%I 0MZP t6n $o3JO:t em U;1608 =Zt Zt

Tzc, ^)ecb mznr, ^8 w-z Ti^o^ ,^dr Saari -1 %t t.raZ4 af mD

qarimzi u i^o;^d utd ^Ctot a: j Ztbk

e^o^a^o^^e^^ e^ot^z3J e ^oo3^ertr^r^o^ari eru ^ ^3.

e^o^a^o3J j 2 r^ t3^osr3 ZZeZa at) tMZZFUD o6 t tnotDtet73

^ ^ari^ a3. b^er^ zuo ee^o e7 e^ri UZ,UD=d. 14Cb ^7^riF

^O X) e^^? j eru^^r3 ^a^ a^i ^s Saari 1ri^3e ^e^

e^e^zuF e^i^a z,rnsT3 ^a^^at^a3 ^oZ,a)^J ^^^^ori3.^^

MOM=

a3e^ ^^T3 terns ri ^^ 4 ^$OO O ' eon
cz,

z3et gneZFn e^zuF^, ^OF , zJ^e^r^raoz^ ^ i^F.

U X Fri Me?=QbDZ 3daari ^ ri e ^^ ^ao^d e^ eat F

,tease t t5VZvFOt gad7%3 t zZe)mdD Saari, e^ri ,

&3JZZ,̂ li - ^e3^ ee7^ Z^rJec^Jri J, ^ Ti rJLj^JJ, c^a$ri

^, $erie}a, eerie de^i z^tie, en^^3, dos, ^^ boa,

Ps ' F eruo arizJ e^^id ^ae^ rie s ee3 ^^e^^ M

^^ ivTirJ e^l°JY"F0.jJc^J^ Os^jse^. ^J ^uer3e ^,e ^
UV Fi76rie?ri J^$Q^ c^1jZ 8oL^ e9 ^^ UVZ^F MOM

c''io2^ e^e^ ZJ7iriefe? ^^O^^J, e>e^2"Fr^ ^v^^7iZ^c1^JL^e 2^

= TSaco:J eat ^ z3e^ yes &U4aJm, eruo

iftiso
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t^71 ctJZ te)Zj t F7W Ur$6o3^t z,e)^Dt%

26z M d. e ddog Inc ^o3,e^ e^^ O^ zz3^
M

^uZ^c^O^u^ - ^^7^T3f^^^c^ ^uJOL^J7j $e^J$N^3T1^'

6 3 tt zP;Drtriet, a e ) - a r c i:3ett zpM%t ( Algae)

6rto n=, z3rac 3z65 (23 1).

en oLZ tM=OSWMO^ O,te7dNJ UV Fat a

Zt6Zt X710 ;^o 3P3J a 71^A ttd A&

e=r36. ut-d 7r^^o^e7 ^^ZJ z^zz^ ^e^a^^ ri

M e^c^Ja 71tDDkz3T3 e^aOJri 3£e T{ P Jee^l^^ rc ^f^c

Ug710 7 Z3.fJCt3J.

Heteropogortc''::`a'stsr grass) (Gramineae).

we,

idmEEaid eze nid kb* ^o&.^d egaad&)

Anthersare hangingfrom florets
(grass inflorescence). Grasses
produce enormous quantity of
pollen into air.

^^3er3rie^e^ eN^O^TJ7^Jc^ ^e^ ec^o^ ^z^7irit^

e3 Foal noun obe? Qe). o Zjde t

eruodk)eM

14
t nntlter^ russspectes

7!zqi6mztj6.e ^Zo2J ,P 1931 d6o3,c ^A

egotri d ^w , t Z^, e5zj 8&eti :



IdaZEEJC Q30 UacN9^e Lac )

QN fJ 3J £3C^0 3dZ .

3. tcmri 6rErieb tbe,zia r M(Po3.faosr3 wee,
Tr eo3 e.-) e371f e6

^^^ri.rae^z3e^.

^er^s^^r ^dz3e .

^L° =dd dT3

(eVF2U')

•* r
N^`F It ^ ' s^ , ^ti

^s ^eM e^02t7ie c a ^UDj s'MS6 c'3'QCMZOSW

^3F^o^o ii e7^oz^ ^es^ ^2^e^ricfe7
^ M ^ J M

^2a eat eo^c3e ^fc^e Ft3^frJ e^zi^ ^i e,^^^zi

^Zt

UU FO O ZSe4ZDrj U e S d.

sod ildoo a cm? maaod AAc3aem?

Sri Irico^ eruo z^ ^^i e3rj & tl :

1.

2. ;^ddzA =Art erueotj;);^ (a^N erudy t),

c^coFFozut NoweJ

off ^ri^?0^$ c'^e^J ^Je^Ja 3JZjJ, `^3ê^Q.

3. tMri tomzrt zj=.

4. 2S=Fd c'SJee3 eexD (tC,r3, ^mem, a^ita)

rSJtd riJc j . e^^^^eO^Jc^J^ ^^

eruo^ri^^jr^.

uudro:z T,;Mt

9

WMbt' e
.

:
,

9e)

Z

!F

df

f^eriLj

M
qam ;dt ll° ^ o . G7C^C ^WJ WtJ GA1C^

dmerisod 2ae^e^^ ^osz p^. e^e^ a^o^

Aida
2008

oaaE 3



eari act s40 :b.eitd.ra ;)aDdmti Z^e z3etodd,
P,M

1607 deD J de)i^e z i Mz6F1 Mvfz^30kzf 'aow smz

ee;^ no SotUZdM, ZUDri t£Vri Zo r=3A,d.

t^i^oz^d &m,3eDL aow s 1873d6 z^^d ZSJee3,

d2efi7iee3 te.»rb to3raeriTid

aZe?E^ tM71 &VlO e ZdUDTi d zJrns arart^ eNeo3ara^,

^,es73 e^ ^^ draen^ ndn qzott

^J23^^s^ ,zi. e^^ s^ e'afa£c7Fc^e tl ^zdg)t ,o3.raeririet

Qzt
^oz z^ ^s 7,^nrie e^ e3 ^^, vari^ eNb

^d e:9e)z3F U=e3Tjcod i^detttd 'aoI3^O^Jc^a

rWD UOMZz A,^d. zpzd; zt bt@tso3,td 19734

e.r^^o3J^zd ^d to=dz) z3etnz 10 dZpj z^ di

n=e3rWod ^Z ,^M d. e^ 7t=d^ 1.6% day, t wm

mg,Ti e7. 2.7% Try eES z;,i*to:b(O M61,A,do0 Do

o3J^l^z3. e^o^id-^ 6 =2b ^8dd^ (1965) e,^zp=

zpzd^d zvi^;ejozq 98 traeu Md=T1, e^^^ raTi^ erue^,

lQ3%s e VZ F 5=e3TWod

m zo= e3t Mztr d dJ uoz3d 3.92 iraW zti^

zpzdtCJ6 61 UD=e5== ^d ^^d. ey e 'D
6 a 3^d. d^zy^^oa3o3J &tM 11.4 64 dranriqot

0 s db 4.6% zN e5o= C3etTi eD Ut&

5z=e3=ooX j^detnd moo== MUI. (1975) UEsd

W

,mid equada)

c,^.d^c T^LjC ? e^0^^L3^c^L3?

ote^d , Edsaridem (anthers ) tsars

&zrie) (tels ii Z fa^^o ^^ r ) ^^ zJ

zae7o3a^ ^ o^;^ ^8o ti =71 detm zAtD Cowl

&87j ^radz^ee Z^JJOsE^ ^03^ , tOWI 'mac d -

a wee - - e^ ^ arati^ erveo3,ra^ d nou3c3ettzt

@dsarl £Sc Tj e. M qMh ZC2T1 t Tl

ztomh , 10 pm ^oz 100 pm Z^^, Mzt

^.raosd^^^.



dmaEEa# czeaa id ab, dogwaid e9aadm

roan tnet t ^o ^atl a ^^dri c ^ ^raosz p,

t,ndhi^ ,, Exine ^zoz^eua, a t ziid c d Intine

zozb tdo:bVDK^^ . brad ^o^^e^ z3 c^^^t^

rl _j

eaee j - Azadirachtaindica (Neem tree) (Meliaceae)

M liric;, e96 c''v.fJaP^3c^ cJ^uJ^ ^J23Ja^^^LP

^Pa^dr3 raosdJ^ ^oari ^oaridPri sdP

^^a ^rao3d^ o^r^e' ^oandPs^
33wPUo Boa UOTTDod j ZdUDnnW ae^ sue, rao^r^ ^3.

3^Dri tM71 &)6=M 71

tESr1 d ZtdMt ^ ^ r3ego raosr^ & t

eZ)o7e Tj n '3afJZje^i^dc DdJ^ a. fJ,P c^° e^J

mz&jaPFt6dP&l TMt4 cbZSJOF71'f P c^Jc^Je c^ erllAMu3ZJ

t^LGQA =.Af U, i1o^3P.)J =9D ^7 cuelj c^a ^P8 u t

'NIP

uom rO n do^535 UD=P3o:b a ervoLL,

Lort zoto& Z3="O):

ae»

z3os z^ ^T3 c O7.9 Ufa rar . e^^idra ^e^

^^d. e^o3ara ^r3o3^P ego . ^, 3^P.^iJm^c sTj4^P

u Peso t zua^^ ,,CCM4^t , ul-m (1980) t)
J

2mdz^d widme) (1984) az ,5s. s rie^ o

z3.ra^ ^odo^. ^s ^odo^^P ^os^ ^o^.raPr^^r3

c Os0 e O .̂ O O ) oz3 ^d ^^ e^^3P^o^d,
toaririo M6;^ 10 pm dot 100 pm tdA =M

nhoczct7e 7l ti Qzu Z MTT i WO too oocb

d U3 ,0=;T sod 71o^3= e30M MM raP^rie^

c^J' PPSr1Lj ^xlae^03Je^^73 ^uCle^^EJPMe 8oPf1dJc^e r^

eruo^3^ a^2ae^ j ^ot^ ^2s^ a m ^oz^23 t^

nz lJP^r^^ ^^ri ^^^ev

e^^z^^fi^jr^eO^i e3 ^^ 3JC^JP3 ZJjt^ ^P73?



idaasEj^Z aid ^o mzM eqaadz)

e mr eEsT^VJ c73 3 e'JtTJr^sot5

a',Qda dz)i and tga7 Rt P>EM711POt
w,o-

dvlk3,o ^^J^J^ ei ;^O& PNOm7t d caoct

^29Pu^eiiZ3.

M(UF7U MR QZoaJ Z3De D Z 1873 ti6o3JP toz7i

tmrlet c' ebB')ot$ ;gnS JJOmz7l ueJ7W doortA 2P)

t dWCbt ttFtj 1 t tMj Ma tnt&ttF^d ^S-^e)$

Ih

e i sgima "Zidvame sadcPAra d earl 8er ?

addle em0 e9t¢izadddoaid egemmorid)

dead i:seBcsad

NNZie^fJ ^tic^ctjC3^P. u^^Cj c^0^tj ^°UM c^c^alo^7j

tti E3zh nm utdO ss4 to PZii cod z3 -&A

z,)ot3 Uo6r1et

1. Zt37e 7i 6Mjtt c)ebi3.taM3 t=8F9 M71 ZdUDTi

Est dot tj t.^,1 vt udti 2.,Ofin')ot tvaj

^ t3J e`^c^Je^tC^ 2 73 di $0:b c^C^aj1^ C3.

24

rio^3e^ ^PeC^rieua cJPP3 3^Ntj $o3J

^z o3v t3. raii^e^^ C^fJP (^,o2 )

t^ Tio^3e^^JtiJ eru7^e ^Cri

if£eJ7j fJC^e3 3F^ a^7i ri do^i^

e^e^ F 7i t3° d C^ n osr3

z3t3 dCi^ ^P8 t3^c3^'v^ e^z e^ ^^

& i idmri tm7i u t dnP= Jd noLn

OaOwl t lie E&RdzPrito az zv A Cbt

&,Oi37 JaoC^ uen F 7ieiu em z,cs t

zJomrt ;^av74fDoC rre^ot i Pit tds

e^JfJ7jc^Jq, 71MR)itX c`3cMc^c Tj c^Jd

^P^e^3J^ue3 . -.10 83^ UVZ,-Fi:3f tCS71%J

r^P^rieae)z^ir z^PtizJPMC^j.

E X47 7TH , c WD ho;kxee 237iict.

3 ^23;^.CiC e&e)ZuFO3J Zdt,

vomrmlrw

IgE, IgG dd3),
O)

gtuat acm dAaaia"ddi
ednid Rbad)dj

wieee nceod
vaeA ^6dsd3;id

^c^P3o3J^J ûoo Z^Jc^e I1 t3P^C^e7 e^ri^ ti^o3J^

2JLjPTJa^, a7j^c^d ^.fJPB^PJ^llt3.

e^e^ F7i^a eruNsvsCr^7i, e^̂^ e^z t3^c3^^3^

eroom7t) ZZj V. aiCJUDf), uti^ btt 6 IgE

(^c^J^c3rJPr aJJP7c Ê) etozz IgG(,z i=c3t^P71^zJJe7c^-

G) e^^o^3zs^srie eru^a^^ ^"Pc^fJP2jr{c^a

zJOQ^^^. ^s Q,^o3J^ac^^j ^ 4^ ^^dz3 ^t3J. ^^^

dtcC (O ;di ej.oQmsriet tmz zm7i,z5mhbnd. 3ori ,



w

^adt^3e ^^ u0m 8di^o8d =44e ^zt=6

auz= e Q F76ri4M 6o3.GaMri 94 Ue=F7"71

d d6cbt eio =arW d zjop ^ . ^d w
zue i3r^e^ri &0Pj Uiil eZOZJ d,-MOZbc)i ^c^c^Ja ?=Nld

0 =s

C3^,i , 23, , 3, si ^c o 3r ^c £e^^ fJ ^U e^J.

erue Mftra^= d t^e7 e^e^2v^^a^ SdJr C Mhh nOMTtZ
IgE S o (e3pi23J^) ride ^^ @^=ri

er AjMat e^ e ^ n e^ ^a^e3o^ e^ ri tae t^e^
Mrt'2j " . eJtd, 2s F-t =8, Mtd,
e-9e)ZZF d.raeT T1 D d t^(O IgG J^Sri eru ^ ^ri^ .

;51 UZ=d= QAES71et deM-Zj U=F7F71CA z = ^o8d

12-24 VoOozb E^oz^d irJrc3^iesr^st^ c^.

zvot^ ^^ e^e^zu^ dr^erit^ t)dn nrt;^Ji Ot d

eJ=Zb. zveZc^ ZOZbFO;^ 5Za°oe3oJv UES^OOr Q ^8CS.

o oath e^,$ e^e^2y^^,r^ rbeort^^^r^e. e^

ifLca Qt3odMrt Zdri,r^) isz e om d6il 7Fc)Otj

^dz3e^ri^^t3.

dddep IgE ^.3rd. t)ri

i

d )

e Nf^a^^^ G^f pN All^ PNknd

&@ odd.

Qa^ d)vnmri a N^raeddod

tew enra8do^ d a).

ddu^. 9-1_16.

idbobafl '10d dndeu wid

draetl Wka dtk "m.

d&dR IgE dad, dbr1 W S.

M.td eNdee, m d, dcgd&4

X,eid).

dn?),jod pzoaaadmF)

ditt)d n!Oe8dozia^ r°wwq.

- dioaP zMpridee eds. ^

4M. "eth.

Ne^c7afi 23^de^Z9^ u9C^3"

Nouadmdo4 die, d

- dzef "Ca t 'Jitee3.

O ? o =dj? UUz -otEt td:tt D...

t02$tj ZZO a =W (D cTJ=Z^ez mt2vi3J

(Aerobiologists ) tuzzdb ee3ozb eru^ifdr^ric^4

nN do3.raeW, rrve^o^e^ ^ee^ ^^Tjri^ a s^^ot^ O

e^jri^ ^oa3^odd p

^2ts^d. e^d^ eru^o3r,^et^^,ti e^^ eru^o3rvet^3d^

er diri ^3zpN6e76 zt d mz^ e)m%t , Vertical

cylinder spore trap, Rotorod sampler, Burkard
spore trap, Andersen Sampler , Liquid impinger,
personal air sampler, azp.

z3edsot$ - t3edsod tied
tTJ^O^J^dJc^^^T 7 c"^J^uJ^ e^ jTj c^.SJf c c=2b NO ;3

z.)Z^Tt8FS. wDrmh zdZoZ t^ zdt3Mi0e7 cZM

eruM _ 7 Mdz etc- Zu ' JA re (^esv vex,

mda), Z:b6t J (^J^^JC'oro), 2307] fJ^J (e^r17c `^e),&j Gb
ribeez 77vF (CMM Z 6),
(^3 ), Ztia 7" od (tdJro=F), rl 6=O' ( 0

^e1, a^ot^ee^^e^), z3 a o d (z3^^) et3 ^^^dJ
Ple.t ftx =@t od. 2b .volt Ntpd.

Ve'aido
2008

idoeB$ 3
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^e 23J^z3^ sz dJ rte)ZJr17c FdC 4

QVmh B^erZ ^ori^^2^ .

7 J Z J M - F T cc a t :J7171 uu^Ar7t:

c3Jll7^ e7.'4F CJet. 4)o3J(O $oc^ ZZO Edowtlj 6t zt2b

e^e^7^^ c'aJm^TJ£c c^c^Jd rt^dJ ^^CTJtiL3, ^a j 8o^°^e^.

^edta^

1. cal^03J'v 45

2. wua^eEacd)o 31

3. Vab-a 4

4. e3ej 3

S o%o*N 2

6. zJt^6 zeese 2

7. Nodek (d2o ) 2

8. n
1

9. wtori (egbdRe@l) 1

10. 6)^EiJ-27l 1

11. M^osccb& 1

12. ;^d 7

ee^^ ;^r^e;^od Me)2JTTDFd6tmd^ 76

u^2$^ ^^Ti >£^T^S^J ^JN7c^Od c^J ^Z^3CFc^o^J0

t^z ri^od 7 c7 2^do^ .

^O7^^c^e7 e^JO^J ^^03JC?^ ^Z:Fc^o^J0

2^eri.rae3 ^^o3^rta. e^Ti a ,o2^os,

Qd ao

2008

;doe3t& 3

zbd6i 66 3 ^ ^, z3o3Je^ aDonz mzh 4

3ori rie e 7 o 3 J e ffD=e3== idet d 10&36 M

&Pe m w3e tatatt(D M,^Deait d.ivt)ri to Ids

e3odd 3d02. x t wd ^do2Dor3

tail &2. to3btdrtrr ut ^ d6c%ks^uf drzetjrie 03mz^^

. a.4ao2JU6 SOljMod =OMEt =Ft 7', =e36eo

3orietdri dj;)etiri e3c7Dmh e911

=o:bde7 rw cot =Driri toa3o J

c^J^WĈ ds^Jl°c ?

mzo zvez m t t zs6tp 3 Ud& /d6Z^6wv,

U= O eU3 4^COZ9 'Z^Ct 6 UUZ^ Fo 0t

lea^5=dr^et^o 03^^^o^ d ^ e^dz3 ^d^d brad

tact.r,=71 12- 71o0 UCOM 24- 71o&ri adr3 dash

-^J U io^d e36e
C* zj

tmpO , ot'tzrvri =PI06 ^d, dmot^ j



2dc37e rEadr tu m id ZIA) 4o$ffidcid e9t&t& e dew

8o ^Fv' t,=c ct. Et4 tazt c^TJL ^. e3Tj JlJftc^ ^^v

tn.t e311 e^ i^ 9^e cSJ Tj ^^^ to ft ^^^^ N

e^ etc e^^^ fJOS^Jc^dr^eft 2 e^8^ t^ ^c3. dt^eTt

z3$o^a c^eL^Jc^ra^e^^^i^^ dr^efto o

zmaodD ^svT 71 ^zti^ T1 zlo"676 ^)t

d2eftO:b z.c^JFZ^ Z, ^^ieT3 2J2^^. e3^3e^^

mum Zj£sd6 100 ;^dazi =TiTict3, 100 23JTiTj 6

z z z3e^T^ z3. zta 15-20 ^)^47100 draefto tvz e

^c 71rie^T3 3$0.°^^zJ ern ^o zbz3z3 7 d

^JTt7c Lie' e3 dr^eft ^oaJOQ^^ ^^ riTi^r^ u^ $O^J"^LTpc^

aZO e^z F. e^ ^^Tj^ e^eJ2uFcr̂i e^^^e^ eye F
5z=e3eruojz3Ja^z^^.

^4 3^'O^uZ^C°M7 etc O^JJ2^e^ M Cb c^I MdJ zee
J

drzeM ^Ozz,87 2 JZ gc^d zJde3 h a3 T,i04560:bit4

tnFt r = tmat Znc^zJmb=. e ct D a^eT^?

Z.,OdD @tULS7^d!°^ c dldCli^ 3z

;^O: Tte)ZJ 1 F
4

^^F: 2007

3071st: Wj,

=tdE V, dr.Defto si^zo^ 2.8.2007 do=

t,d,d ZJ" zaod3 tuc e ;; tz=d=ot ^donmritU Z)
0th

^aosr^^.ee3 ^raee^,^ ^^e3o^e^ N^o^soz^

u Qi^ (2.8.2007) rmvate ',QSdz3mb ^o r1

£ew =dzaatzt. Omot 2.8.2007 dolt

r co.teD MgkF^O O ( 82), za b =e7 (12), e^

zt itr^ =d (4) zdOTi tip . &eft^ Ll6d,

ae^ 8eao:J ^s^ri^i e^e^ Fc76T1' tD, z^z#^ rdde 8

eot 41,



idaaEEJ ewaid rb ;go;* M e9 add

e acrid
0ed

smOer

1. 1 2 3 4 5 6 7 8 - 30 31

2. -w^c3e Ec°J O3)o 0 82 12 78 78 205 98 160 54 74

3. 8)vz6 ze9 4 12 12 - - - - - - -

4. EE3^^c - - - - - - - - 4 -

5. SdJO-a OdM - - 4 - - - 8 9 4 -

6. a^JPM 8 16 16 12 16 25 21 12 12 49

7. 6Me9 - - - 4 - 4 - - - -

8. wee i edo - - - - 4 - - - - 4

9. ))r1n - 4 - - - - - - 8 -

u ee3, 2,0 ZSN draetno 8.8.2007 dozia

2aodd u bi^ me pO^6 to e. -W-DZ 3CF^)^O 2b ab^Di^

3^^7i tm7i -Qd^ jdeot ds ^adda taaririo uu E

3n=d 2t2 e^J lea t8e$N - 2.,oct z3N daeilo3n14
utt

c^li^^^^a2Jc iJLjJ. ^^ez3^ Sc^Ti^e7 e a ^C e30^Jc^Ja

tozd3mnh rbdb3t= 78gjc3 e4pd.

uj RAST, PRIST, ELISAa)zzjtri . Me=FdaoZJN'

din J T O e9^ ^aari7i^ri 3 ^ ^c3

QZosta^. uri ,tD2j Qmfi md, 3oriet, 3 3o7i,

aE = dJ OIFt UU E 'Z = 2t2 ^JLp dx .6 .11
2J2 e^o^e^e^fi J3draeZ,3 ^$o^d

7t )2J7rJF - 585 106.

egdeo,Si3ep cdd) dcOorid) a edo d j

a)-J,8d dta3a a mid)4dJ iomd j an

e9de cp gmv"diaou) d7aaG3.

- aa8JE

dedd^aa Mfj jdb 8er9?

doObM o3i ea3n1riti a agew

- wA e^e^a°

No&rae ,,4d) fed 6)eex be@J.Joag.

^ed^ ^t^, eir4 est^^af^d.

- a°1eso^bo dra^aN^e7°

28

NOvad^d .3He t3 No faee d doe

- mmec- it owaa3Jid

mac riff 4id dfad)ddO

dudbl &*¢EJ &rad)idaad> -Qp

-kr3oathQ
draerirl%t taammdd 5ee3

des

ctdriE d.raefod) a d bmEd )ad) ari draeno.biia
afj6 jdb c3 eie3.a^ ES3 Mm

-i jaee^3eas



iiae7EEa e9waid a^J ) ;go 9ide9v^c^^u

- M. QZ.I .Me z,n

z^z3tl jz^soz^ j ^d z3 ^ n ! "

(1910-1995)

The mathematical Theory of Black Hole eJOa) r^ozjz^e?. ^

dr AU=d U zi ^oz3d

2..7 P>e^c dOZ «J JOaOZ ziOZWz) ca PMC^c^J ?..lJCw,t'a eN

^T^ rt^d^ a 7j^vFT ) ^v M73 8 i 03J^nCtt

«dZia;D 51ct zap t ^ ^^dz^T3 ^e3 ot^

^M=z , 23 ?eaz3o^ oar z3^ra^ r^^z^^ozÛzi raerie^

tir^.l^eZ d UDo ri . «6 &nt 5z^ 2 z3; tZC) UCOFZ
tv z3. « ; .ro3bo3he? e . -Aotd tot g,zzoz ri

7tott riEtg «471e^ ^^ a ^d a^r^ee ^e Tj «d

4

^ ^ dz3 ^8 ^c37^ J ^iJc ^C ZiJ cTc PUS c^l^c^J ETi D &O^

MOM =d arj fe1cga^u^vLJ « c^^ `t'tt F^t6.at. DCE3Z cMe tdn,
P6 CP

^o^rie^r3 ^o r^ez ^ e3e^J^ oz3de^ ^ e1 z ^ ^ v

UZSFM- " -3eVz7' (1911-)Black Hole ao= ^e^z3d (1960), i^^tde

e^z3 ^rZraee^ a3J0^ Z 7JVFetz' (1938-) « jTie^ a

ttoiv s ZO;^d^ 5Z= ^ oft , NStF=h Ed,&$= z3.

,m oz^ ( Galaxy ) ^Zozt Z^. ^ z3e^ ==

rt_z62t mZd .

Re"



1022 2otd Z-1206 22

it4 2jz3= uott3 ? -

zt umz;rjo73 (Milky way)

U3 7", Ft6 X51, ^IJ8 365

nFtri 7rl.i ?,,Oct J^5$ 307e ifJc^

Z , 11ogca0CI a&3 YIJc^JolD6 sh e . MtD
^. e3is^c 7^o73o3J 0 JOtF

,t60zbhO8 Z„ O= ; .rZWT n &P6 Lt7S6o75 Cut

CIA F15

J^so^ ^Jtt,3J ife 23i^sJ O^ ^e2

(1642-1727) ri J 3

ttJer to i OA ne03tt cZO2.)

tJnv2^rJt23403J 237tJ 8o8^L3Z c^fJ^ 3c^ 2^ne^J73

7tb ( gravitation ) ^zozj 2Je)Zd z^J e5ct -j'eza3 t it4

2 .r^ 3 o i^eot ^^7^ ^ O^U t^80^ ^e23J 23.fJc^J7^

wd a zact o

2Je^t ^z3Or^J ra^^3 ^e^d. ^e

c^O^u^ut30Z^JeJN^if

7j3tJUttZFta Aj Z Ouc h, E^3

e°J7jc^JNtj. U7 LEtt 3e U rirtjo

23.rJc^ weed tic 73 L^c^.^t)7^ ^t^Jc^, eJJ if7e C^J7j"o^7^.f^

7^JtjJ 2Je^c^LJ'. eJ^ ^, .^^ ^L^03rJe Z3m

800 t77d73 808 Ttcb Y-)J. $tj t5e X73 tote 7jJtjJ ZJQ).

Z;.rJe^Jr3 T^t3J 2JUc^ZjJe^^80^C3e

ife^t^o^^Ja ^eeriz~iie^ee^^^^zira

W

c^. 7 2^J x T4 c^Jtj JauLJ';

11.19^.^Jelio^eua e^iife7iz^e^Jc^Jd

3eUA ZNtzpe "^t3 eZ)ziJ 2^J X3T',

Jt3t 2^rJ r^JtjJ^^O7jc^0^ ^ZSJi^ e^ ^O^tSJ^

IZJWWC3. 2^, 7= zaor^i)ot ^ ^ ^ rae2 ^r^r^^^,

, )tnc2 Seri (Escape Velocity) ^ Jd t3.

^o3roziJ e3^J"^^e o^Ji^sfe^^̂  3F

zz ,nJ z^zt c7.'er 3. NNt^c ^^ 73,

2 oL Z e2 F^ erg ttonA 2.38

T d3Zc Z nCMF Teri tjt0n73

59.5 $.ZDC. C,.tFit Z:&n 2 i^ er1
4,jil3Oa71 618$.q2Je. ^3 isJ FJO^Jtj

23aa^ ^2 Rio ^ rae2^^ Seri i ^

:,O^TJ7iJ^Z3. (c3.lae^ i^srJee^zf)

e^a^^sa^oi^ ,"b a=bd 3 ^ ez^^ sett

2^0 7 .36x1022 7.36x1022 2.38

?,ilk 5.98x102' 6.37x10° 11.2

5.69x1028 6.05x10' 35.6

rb 1.90x102' 7.15x107 59.5

Zoibr 1.99x103° 6.96x10' 618

=z -n 2x10J0 1x102) 5200

tdj%m'tdd 2004 1x1Q 200000



mcuid e°Jee c dAJ 0;3128aM e9a&e)
W W

e^^d o^z3 Z .rae2 ^ SViZ a e51 mt= tdO

ri^r^e$o3.^osz3.

--- (1) v = 2GM
R

fi(D G rtdb M;P FES c^O:tM05 (6.67x1A

„ Nm2/kg2),

M Fit-,D6 tz)otd zi .uv,5 zt

R eint no3,z3 36.

2voz tee e uzt n=z3Z :;S. CZSF^ Seri Z3 $e

c^. er a z.;0btd e^c^c 7jZJ^JZ^J7 wCoc3. o=

erva^o3J atnF .nad) ^rj ^ 8ooz3 - z w ' 2,in

Z ddoz ^zj^.2e^ (1724 / 1793)

dM,

2Joz3z Q ^ra^^3 o^^ a3 $^ ^, o^Oo^i.

2.° O^3 Z3 V ill' VJ ZJ CS 7^ V £- ZS O tJ
r

Mz 0.3f^eti c^Jti e^d;:QiJ ^ c nE3c7, =OnF^

Z3O$z^ $d ^^O^id 23$^ t£CcTi^ ^0^^ c^`'^Jc^c 3^'c^OZ^JJ

nszi^^od eN2v^^o^rrt z3e$^ $dz3e^
^ N M

Z3 $z^ &ir ci zlo;:id Lod Qi^n4otdoj Mrbt3 zzb;Rb
uo,^ ZZTM &zo -Ace doh t000,33

Z3O$rl e^^c^Nz3. z^ ^sa^ ^^ ;^ n ee5 zJe3

^F jz^z^z3, d3 *^ ee>.z rtcbY,

M M ^

U^V-dt Vii. 6oz5ozb d M8, o a jz3.rae 2voz^

MdMC)Ozj zbjQ 3 3^.r nd Utd zc nn ^ yeti

c3'i2 z3 (rjc^Jc3^, r^ c. f^e$C Jc^J^) c^J^uJ^ aQozjJ ^o^z^^

^z^d ^ r^e2 ^ Seri z3 $N eri ^raa (^ o^r4 ri

$.e)ed^z3. e^oi ^z3^ z3$^ri

o3nddrz Uj Z^d rtd^ zJ^a wee t6

2JO^^^rt e^e^73 e^ ^r^ozjr^ ^^e^dz.

^dz3e^oz ^eJj ^ dzvz3oz^ erva&^,z3

Z ed ^^d ^s e^^o ^o rez ^ e3e^J ^t\ o o^e1

qM^^ (1749-1827) &2c^23e^^o^

Z3 eru2v^^zi ^d zJr3e^^^z^. ^^a

Exposition of the system of the world (,^);zi E16i'V

^zoz) ^,8o3J(O c)-wzx zJZ3oiv ^ (1796):

"z3i 0 ) ^ozi$ =Fc^hot 250

8&8mt ^^ rt^do3roz3d dJ^ ZJu ^Zozt

e^ll^z^ vl^dJ z3C^Z3 fiat 23Vtct. 4 ' drynz^=. z ^e7

6r^t nzt ^tz3 ^eJ Vt di uzdmnP ^ rl ^ ^z3e

of aria ^^ (jw. ^, Black

Star) cJOZ3J dz7. P3z3d ,tom

UCO t5ttO ode ra ede7e^. gz3.6 u

(1629-1695) =oWit z3V$i^ ue3h QOz ,ZSe78ZP

z ,a ^r^z ^d ^d2J z^.

91



I dMarEJ e9eMd Kb;31o;2ja5aid Offadcu

& td q v e ^ C^JC ^^ NJ C^Y ^^ M C 23 e^ C A

,° mtc^ 23ed 23et3 ;3^08710J ^c^ate c l^^ tf^Cdoj.

^NVl.1^lJ ^^11 ^^8^ M.e)^ UJ2 6•.1 _)9J^ -

zzzc)F^6 c .r CUVIZ., 2iLj0J. `QOt 3^6dtJe

Fjmzet (Nebula) 2,)871M te)j

^3m 8tri =o=,5z6t e^J2 7j o^ 7'lt,7e2 8 c^.

^^^ Uzi eruriJ Q .

J ^eTJ^O2^ Z3. 717c J^^O.^i CsJc^^u e^^J Z3. ero

2 OLjJf^e 8^^ ^O^37^e^J7j^773e8^7^ (J87O3JJc^ c^e8c^

co ^ ^ n!^ -,'OU7eCJT ) 30'Je c^̂ ^ £eUTj

aeau e itmz

o3J" (Nuclear Fusion Reaction)

mz^o2 2oz3J joe=it a33o^36 ezdtD

^^ e2v c^a^e^Jc7£ev7^e2v7^ Jtouo3JF^Anoct a^t442

^v.r tt 80e^O3J c^^^ TJFJcJ?^e2v ^i,c O3TJ7^J Z3. 43

$3 =i: JaZ23J ^ c^)823ê c^^O3J^ &^e7^ 2JZ3O^2Jc3^JL3J

(^$)

r4E"te7 zd,3 tjzJOW ne7o brr e3 (10)

'C 2,- FU6 3.)dct.3J£cDne?-i71oo tCUOJJc'tAr,Jo3V t;

8o^r^ ri^o rt .

32

uc ,ae ^^ cam' ^^"o3O3JJ^uZ3fJO^J ^iIJO3J^

2v^)Aj^ 8oer3o3Je - 5 a Do3J uiim 500 &M3 t4F71o

80oz3.o3JFc^.

Zvi j 8^e73o3^e. 712^FtQ M= 2362vt `,iOUOtci.

$,O,h=6 Z3Oda 4jC=O;f 7rJ,= $b£S, - $ZjMI-j
uaic ed , e3zSto4 , deao3ne ^e37j J.... c^fJZ3CT^^$

71.r^e2^8^J^^J

^j 8 3F;^ h 6;t COtt6 80C6O^Jc7J6

moqe tuck 7jJu^'. ^3zJ^ u6Z,i: a: Pnc5fa 8 8oeeDo:J

t dct CMaC2A,71% ''iOC°^ODc3 $O3J c^^CZJe)J MUJT .

mzm?) F^tLj t=tfzee)ct 9 ao3JN' Peru eF zbz5d.

7^JZjJv2Je) ^^eOc^n^J.J^e^ ^$Gl3J

JJOct toy enzv ncb 2oziJ to;^d6 Z;Me3e Jsd

& O3Jc Ja c^f^$OiJ 7j ^Oe:O3Jc^ $O3J. ^^ ^Jr^^J

Le6cut etd=m ncau71 (c^J ^c^cTJ^ JCTJ 'u£e77j )

to(uo3Jc^7tnozJ tn^t n2JFc76 ('Z^oMe))

&o^77rbtlf.

z;zv io3^o^Je^ z^^J7i^o3^7^ -&drmot

o3JJ z3. nor ^ zit z36;^6 (Red Giant) Qzoza

=c3o3JO713 Jae, xjMtc^ 2ao3JP'ftrJe 2aotD

ato2JO6 30710



idM sf.3i'i' cMBFJ E ) 404aaOide93& CD I

my%ID (8r oQ) t ^)PtEd'dA Utu6Ot t^ Qc^T^ J. F

ozu

(Orion constellation) ma^^ 6fttmotctemF

(Betelgeuse), z ztd ^^Je eta uu^ziz36 TS.raez^w=

ozb03J ittt gO dI°^ XO2 C= ZJ^t7tst=

dizcZ e (Aldebaran)- zit z33t6 ^t ';A eruzJ^^z3 do J.

z^^6k3 u o Okl z del; -4a M^y

,2j.Z.uD^ I (1888-1970) - tnc Jr^ ^t^^

e3,)g89a 1930zi6 ctrz3"^^ ^z3z^^J. z^e^^^oz3e3e

2 oq8T1 Tip z3^^ ^^ zv T17c L zve^j.oz3

^,. ^ .e3 o^J^^ t Z^823tt 6 t of Z^eet^z^dog "

r^ei, zoz^ zuoz3J ^^ trJ^^r

ife^ ^^^zs^^e)o^JOozS zJ^^e3 e;o:frio^Jr^z^^

wee o^^ erU^e1Ftrz^ z o ^ ^ ^oz^^^^ efl)
U03t03ss Cb (1930). goir3 oz^ a3Dt

o=EZ

z^ti e^o3Je J )T z3 t^ris^ 2^r^

Mo3tJz adM 3oTi 3Ti mTiti o vz^t odds
z)=coz= e^JJace ^ ^,zso^oz3J

m6on^^e^ Tie ^^Nz3 a r ^o rye o^Je?

tAOZJF &ncz ct.JJ0z7',f :O s^ - e^oz3d ^J tiJ 7

zZe7O (700 .rae )t Frio i^oz^d - dj z;,t 6 OZ) ^ i^

e^o^ s ^z^a3Je^zs^.e^zj^^o^ ^a^e raz^3e ^t^z^

z Ot c^^^vtSc tJtiJ. 2OLj ^O°^IJecJ ^t302^c^ ts^e :J^

c^^ efL^r^c^J 23 Teri 2JTn e^Z F O ' ^ e

^Znori (1887-1944), ^e^e3^ (1889-1944),

tom. etl z^e6 (1877-1946) razjerz^eoz^ m
Ne3o^J A,zs o8 tt1^^^ ^ ';Jr e^rao3J^e^ z3r^^J ^e^^^tiJz3. g4 TrTje3e cif e^ir^

z^ ^^ ^J^JzrJe^ ^e^a3r ^^if eDz^d e^z3r^oziJ

8oe<7O^J=6 f^'$O^JNJT^ 71OZ)O^3c^ $03J

z^JJOZt dc;t t5v^6ic 2 t^e:e7 ei^tf z ^uz^ ^O C^J^

at,Gtt ?3=

er^e^o^^jz3e^zpt^ za^J^e^J ^ZJ^^ e^z^^ ^oTr^e;z3

mot;. e^^^^^f eru ^ ^t1J jt^soti a c 2^ ^oz^

azd73 e^ zJzo (White Dwarf) ^aomJ

tNdJ. &>ezJaz3 Ob, tJ) n^), eruQ^3e^ mot -

t

etu t'b

LJJ eJ Cw^o calW^^. '3t NG,O aU I.VJU ^t e G^JZ^n

moztz3o^ t t mtD8t. 1930ti tz br euz

23rtJZC'jztt3 3di7e ti "e^ J c^ t JUotd ^ntzj

tjf o3J tofu. Ut d m"i £eJ^c^ 2 Ot ^e ^ 3^'e^

z3ez3o3Je.

2k SeLor aj8 a

zSoz3.&e0C56 3^J z a 1910, e3 eaao 19 dozt e^^2

;^oz3

'Zaor e3 d z^^zj z ^ coa d ,UDd

awe

e-&a5E i )MBeT" i56 ^i M e^uai3fr^Eeiy^a

`^'^eut#J J c^ , Ot d U03= 43. uott3 eZaQ 71

zv4j,4;z tX),
^ Ti ^ e^Jw^ eN ziz^ JZ^J^ zje9. 6ettm; m- e tee;a

33



4o.Mid e9aDd^

de^^a^C°M^ec e^035Jc^P^t^^vc^c ^P' eJC°3c^J7jP ^JOZ^^c^

czt eJC j ^8 n,J dJ 23 $^ P7^L^P) 2 ^^J.^dJ .

(Fermi Dirac Statistics),

0..30 km O^ c Jzb M e3ztd M^P6m

^,Mo=^ta zJAjzoztPftP,Jt ^o^d z3Pd

z3Pd ^o^ ^Ja, ^^^^ Ja 7i ^ e^J z3oa

km o=; mot dr^'N^^J.

Mod, teg=

"o=q'r3P uzdnt, !P8 5JZi*otd d

t20^Fit t6m- b hoz5 1.4 3 e^qJzz ud$pt afz zed e^

^d P^ 2 3o^Je3P ^^ TJ^^J. e'er t3gA

^o^ne^Ja z3"

a 11,1935. Z^ zjJ Mot,tn0CF6

^ t2,303J c^JJc^d eJa07^cMotd Jz ZJS732 d No3.1

i

^

^

o

, A

s7.

IIdct r 3^ 1 Oc^c M eNtoVdW" C=A Z"=D U MO

1^J^d" e3 eJ2 ^ c^c30LjJ z. od,87^ svo3J6^).

61Z ddN t ^i 6^b =F o^bobJ 1.4 zdLlp ztz 7374 &J u
tCA ct.UOscct tOtv7lOc, nE Zk3OC;J

oddmh ^c'j, BkttD. d uut7v^d c^^^J803JP a5z'T3

JZ3c^J^ 2 o 23Pd^os i^C1t Mh Qt

'QcjP7i a oz2J Qznori ids. 55 Fri pPtJO;^

aJrLZN ^ zao i ^Ja JO^^J ZJOt^9T3

23Pd03JPr^J ^uJ^L^dJ . eJ^Oljr 3^'P^^^J
66czz J .6 ^OZJOQs, L^O^u e^^o7c d03J ^4 ^^r^Jv^

voz3 "Z o e Dc ^8^ 3" ( Chandrashekhar Limit)

^Jo e ^JJ^ 7e n3ZvJ. cSJe JJ^^TJ^

ljc^Jc^^2a'P^c ^t - c^^^c OZ3^ c^JJ^PJLc^^07cQ^J^c^

^tt6oz bho tJ Jdz 8 t d u tt6t a

^$ ^=6 zda ModdPa)os ^e^J^o^J a azecbtc3.

Zde)Zj U')Od^ 'vZ3.

tzt
M b

34

V

^^SJO^^c^J, c^.JO^^e^ ^o7c L30^JO^t c',J,2JOZ^c^c^J

`=J. c'J'ZJOJOLc^73P^e ^c^c C9JauJ. e3^d

oL: nc nz .` ct. d i^oz5d aa. 0 l( dfcJ

JZJOL,jc^, c^Jd ^JOF,^.',̂P^LpdJl.



idiUM-63 Zefaid e Jilb ^o^uffiac^ e93ad^a

Uuousc ^^O^ue^c^J^ ^c^J P^fe^ ^^07j^. L3fvOL^

c)C 2J^?x^^ a^JZ^J c^Pe^ ^'P^LjOu ^4 c^^7jFZjC^

;e tJ2 Tl J JJO h7c^ c 0^ua^, c^J, ev e 23P OQCJ. e 23e^

^^ ^337i 3 ^oz3^^ ^ ^s ^xraed z zjo^ d
c^^7jF ^^ ^z3oa e O7^ ^^nz3"

z odd z,l ;^OeAez;j^ rlEt3eo:bafl ^^eto

o^i^^ii^ra e^z^ ^o3r^P2vo Cori 73eeD

2 O^,^r^J, 8o7T^ ^J 7jyet Vii,=d3. ;^=6c eJaoTlil

ntD t .)m c^J P 23 e e^ Z ^ O^ 8 7^O^J

3^Idc^P^J ^e3euM.

Mot £vF ^u^c o7e ^^. c3^^ t2sc^ JOO73 Mot

ZoL87^ 7l Et8 2^ c°JVd Z^FtP' eti

toto:ba)d6u . ,&)czit d cue z3.rec)6 (1885-1962),

7nmI ( 1902-1984) =e Dd qp^ z,'cz^ Zm,^ 7i

c^trlFt ^ c^Ja uocdd; ^J QO;57c^Jd e^^^^89a^^J.

')tzz^mfi OT^JD a)aV trail z6otd A,moil d

zv^ oil opt zit&106 Mot̂3e^J^

tvz^j aD7^fJP Zd6Z^ZD ^Tl cZe ot2J 7d03fJP7^7j

^e J Fe3 Z^dtih= . c^OZ3'P ^e^^J c°J 02JTJ^O^TJdd

1983d6 itraz3ef ,th=ot

z oi3^3ea» zdO 3o:bi^Da ZocOiZ jez^zJ2 aczt,

TSu7t sd . c Ude te3CO tz of

*i^MttFc3. JUeV Rt,v?) nb, t,-Jose bout236zzt

tnmt

,aoi
^^eo^ie? z3^zu ^oe^o^^ $03^ CP

Vo^ no&3u. 43 t, 6zi

ardJ ^,^^2^71^Tt .aJo ^o^^e^2u^

^o^^^'lvPTV7jLj ^e 2NP^J^ P3PV3^JL3. "^L^Jc^P

antic ^n=. JOZtF Jt cZ. F7 06

c'JJc^F cZdMte ^^ue^3ve^Z^P^ DftnNQzn Bow F'^ i

Ct. 146-127) toy J ^^^i a c gm LO

7j^Jc^^Z 1 m OdTlq . 8 tt 1054d6 40 uDbcct 7

n'=c3J FeMZ t 4 M3z c^^c 8 0.^Jc3ae

1572. 7 m$Fi^6 26d Vtm , .rzc 2JD__,t (1546-

1601) Z2^4 MtaZ a MOJ3,A Ve Mc Fc3o^JQ tug )A)

Boa) ^Nd^ia c oriFieaJo° .̂ ^d N^o^rieod dJ^ rieFS^Bod
a)rtraeti Znml a&raN eralraa;i) *odd. de dod d^aA:u^ci^d

a3ra3,arieb d igmddd e941'go:bme d6.rl R esai^a Aec^i ^1



mtJ JMtcJ7c z^ c^eJe^ vJ^^o^fJec o (JO^e)

ZJO;gJ ? ej8 zjdo3JJm "Ci 7 c;tftf, 0 d . f:2 0c"o,0tj

eras- a wadrisb adbeed dfmdd eje9daao4dembrb. a6iad dddade
ioraaq .>tw. up ivw ,Ld a0raidria+ le iftbr1 waedidmabd).

UZ55 )iz ti c^0^v N3 23e $c^ O c^c c^ ^u. N^tjJtJt

c^Nd 4e c^ ^Jc^O^ c^c^7j^ ^J w^l c^c^73 e^Jc^c^ij 0$TcG7J^w`

f^t3J otjJ c^fe^^ . t 5 c^02)J t57c t^t$JJ ^e73^"

'̂iJ 3J^J 3 0 8OT 5'ue% - uod z Ot$JJtt3

=F- Z^eMt 63 U34)
3Zd=i^14

J^^^^ cr^, l°$^Nt^ CJ^'6Je l°, ^ v' M cJ.JUW^7^^(wd A1Jl^l°^^9J

52 ,j537ie z^otJ 23^^^,^3 ,z3. ers 2TJo^Je?zp

e izt af,^cb "De Nova Stella" uodt3 "F^a mdo:J z3t3".n
c c qua' 7^IJeZ^B"v eJ u^071C Jlj ne3 zn25=i=h

&r d tz ADO Tt ctt (Nova)

X023 tt)C djr.,EpA Zr0;2J.

16o4ti^D «F^rJotjJ i^rJem e^^uJ^Zvpmh 23e h;J

2^ $ e7 7je J c J ^e^J^^;e^c^NJfJ &t d
M M ^

7 e2 8 e°1`; tno3Jr i^ tJu 2jfJe^J tcbto;^ 7jc 7^e e)t fc

C)eF-J7je^ e^^8 z7^c^J^c'JOtjJ 3^'ee^ P3 2J7^

71E 8 ^= J7je M, dr.SJrJW 7^JJte eJtj o3fJc Jc^ tMC76

(1571-1630) ^bi .rJem mt3=J4 i.2e)o^Zmt

3rJe7i^ie^^ee^jJeae^. ^z3

2Jr^ ^^ eJZ^,50 J ;tZ4 =ate Aj 2ve3Fo ^
J

7tfJee IM t $ (1898-1974)

J^^o3J e^ 2v^t^ (1839-1960 ), t3 e2re)

aas&3 ^^^ u^ ) ^ o^m7^ e9 rr Ae^l)

^rJerie^Ja^^e^ ^otiJ ^t^t$J. ^e

t MU^

1987, 23. z DodJ em7 omm it ,7r

^7^raee «o^sJ ^3 =6F ZtZ3UZF̂ 3E '

,ZOzJ Ze$^ ZMtZ oar

z^tie^ 8^oz3otirJt3e «zp^^^^ z3e$^

zs=m, 71^-IOA)t cb. JJO^i &3OCS =J 7iO lVVe) e-3
t^z z^er r 7^rJez eN^J. ^t3rotiJ ^^fJ^e .

z,.G6CaZF ti.rJtide7t3. Uott U60t d3 z3eO J

cjtct.J73 7^JJe2 C)t= Zurl=t UtC^ .Zdtt eat etZF7W3.

ttmh 6e^76 tzt ttDat p ^Zzict e)^ tzFrie^3z 600z3

25Jm math (7tzeta tczJ6 ^Ja

zdzje1, Mod, os t3rJtje^d

^ ec^FO$3u t^J^uJ^ ^ e^ c^t3c^^eJ03Jt^ ^7^.rJee

Z lie 2007, BoTieP (D t3J 8^ t ac)

^rJ^3J Fe rie ^Jd Jess o J^^rJ^^rJ^e ^J^

7i^^J3^,tcot3. «t^J ;^otzAjct i^^ot ^t=dJ 2400

zJ.moat6o3Je *;od 7500 t3.rJZitjO

tbYmtO7'zo2J extjd Z FeM Uti.J eUc37^

t&C ^z^fiZ3 ^c^^ tj a t^rtit^^t^ lie 2^ eNt3.

Z otjc^Jd ^e ^J 2Z 716 ^ tJ^riza JtiJ.



16MEEaid emmvid sosend e9aadc )
sp

W

^r^^^r^Fe^ e3^.rJ,eu.3c-oJJP' e^^d^^?O^a3 )

,^3= =Ot ^t3r^od^t3e^tC,dr^ e^z^p;i -,zot

m- "t tetm

15 eod 20 Kxe mztt r3.r,^mtj6 riand3t3

^aoz^d e^t^d ^ot^^ d23ez^^ ^s ^^ 230 r3O^

Umgmdm zee zt=D utidno?)E^

Z^SeM7`

^u0 c^c Tip ^. ^ c^dJ^do°^c^dJe^ e c^JT1%3 ^J.^J^

^d^^do^ jc ^e3 ri ^oo3^eri d'fJOO ^

a^ e^ jri zae ^ ^. T^ t3raot^ ^u^

en-Q&Ntid (1935) ltd e^r^ 1ri eipz= ee3 ^126MF"'

07c 2JU36F a &et3c;6 (1904-1967) t,);:53

F e^^ (1914-2000) dr;ikddc. zed uE)d

i^t8, 8z^, utt O rd tjdit SdDrt8t3 - 2,=)

=TttO^3. idMC^ d eru Fao3^rt^ t3 de^o3r^e

ue3ri

ztn6LM7,. i^!5^ ^^ c^aBe^J^o3Jc;^raz^Nt p.

v' c't tj Zj ^tTJ6 O^FO bCut ZD JdJ

za= Ott.

t3.rzdo 23eUDt^d W-Zo3^ei^ tjoz d3^ .
to3^en^e^o^de^^ ^e^z3^ e^oz)0a 2 ^itjo3^e

2 Eu 1967de7. e3 = &ehd: t-"6o"t

aDr3.ram ZzVrivE)t uoz ^e^) t2,Z ' (1924-) a2b

z^r^ e^^623e^ (1943 q-) deao3.r^e dradCitFtt 4

^i.^ Na .J eiOl3J t tt 6tV C^60JJ CZoct

ctbC8tb3m7I eJ ^ e^J/^ Q a d Z3e^03fe)e ^e^7j c^Jd

n8ZFtOct, u d*Ot d (source) zdg vadd3.

e^e^ozj zad^3z3 de^o3^e e^e3ri a 1.3730109

23e^6 e^J 3^'l^^e '^236 tae 2Jr303J ^dc^J^ Uc^) de^o3 i

temol (Pulasting Star) Roza Dodd ttoudb. zderc;6

Uodd R 7130-te^ ^nM US^8F^^bM

deao3.rae Ue TWit, eru^ F e^^d^o^.N

^t^er^ddr^e 23^ ^oe^^ $03t

^^o^z3J. ^^^ dJ^ 2^e^^^ e^e^ eervri^t3.eD

c^e23c3 Seri N0^T3̂dt e) $e - 23e$^

^e^JO cr^ t3; zzc nez^c Cteri tact 3. 2.,0= to^k 6

,ZN6 c MF@, a'.)bc^JutiOau Jo 3 M71 c^c^f^e2 c^

Seri 23$eriaed^t3.i ^^^ d6F2^ p ^^

5 e t F and -2^6e (1873-1916) UeA F M 6i^d

mod= t eJ e3^^ J^uJ^ riJdJ^t3 ^02JOZ^c^c^Ja 2S23FtCZ;

dJ^ T^ e-Esm =Tj eer3 eruomrb8t3ot^

,=Otot -,,-mF^ -,mtem (General

Theory of Relativity) we) of hz: p 1915 d6. e^t3e

za A)&jZOtt O v4;t3e ctsod eru Flo rt

az J Jto2 ^ri23Cid t9 d ^ ^ ^MF

- Jahn M la ad23e^5zri 88t30t 3 /h £'c 8eOz^^ M-,D ti

37



,Q6 R,= 3,zi

C = z3 $it ;3 en

zuot z3N z3sho8 ^ntit3

Zemi^ den z3ten^ra,ed^z3 eJ^i^oz~i .

donzt tDdot (1916).

cnbot^^ ,11 Zl1d Fz je Q 32v^

fete) 3 6. e. zvo= e

UzUn6-uDe^ mt^

_,Mh t6 z,ot z3 ozt dr^zdzwie7 (singularity)tt

di un.raez d zoo=,:)^t6 NMtte6dbt Ze)
M M M

,t6 e^ec^^cn^c^ ^,$0.^O^Je7 n^ 3JF£)e^7r rb t c^^Lj

^Jtb^e ^v atJ^c ĉ^tj^ ci rJtj e3c^Z^E^c -^

=apz o:b6 ^ ^zv (Event Horizon) zocb i3f;^cb.

,t6t zar^) =8.wnw 2^d^ jza^^t3 e^

^it3, ot^ra e^^d 2J 8^^ 2r ^ ^oz ^ 2Jtit^.000
oat 19704 7*=aA 2^M ^eN

E^ E , 7"mdoii (1942-)

djd ezz toe (1931-) dr^^,Nz^id^.

"dz3J e^ J^,e Ya^^c^ic "de^jv ^^z^e?

,O3nehtnzhQse s^e^t^z3.

dz^7=6 tpz='Mn eru5;t t3tnrD 10° n_47W3Z
no utt3ot R6 ad ^au6- 8di i 3 (X-ray)

p

^z3 n 2ad^ d^^jz ^ ^ t^^ z, c r1Oo^ e^eM.

zaz^ie^I^ e^zizj rd e^ di a Ooh. e^o^t

e9cmdbt 6z3^o^ a t;tOP fie? a -id ei i

7^^tzz N ^ti^tj 7 dJ 2JOZ ^'ste1^ Tl7fl Z^OZ^tj

OLjJ ^Je^.L^tJOLjJ ZJe^ U`Ljc^J O^Jc^J a^^e^ 4

(Binary system) - vz ^t^ .,^oc e^e?-

3^De? ej 3 ejtt o9.

196od =eA 76dm a^n.r^ee^ ZM (X-ray

Astronomy) zz6A z)o2b. ^ezj^, end

d^o^ ^^tj^eMzi e^e^o^i ^z^osva ^3rae^



idaaE631d McMiid id);A) ;*Oiuffie7d e9svdc i
J gp

i moo= 7z=b 6550 zt r,e=F F t rzi^^^J

^zv^o^ (^,rt ) ^ o ^iC3 dry o3J

e3p (HDE226868)

e zzoz^ ae mzt ^e-$dmrWzt4 z3azz a Utdd

o^JJe^^ 4 Z^03JJ=w` (1969). t6 4^ ^^r1J

e^C^rMociJ ^C^uJ2 e^i^r^^3J,c^ ^;r^2JJZ32

mo,^ 71mit7jV end e3 jr1Or3 otD zoo ob

C; jJ tta m0pm= mz Trfi -8dn uIIdd

er^^^,t^^J. ^s 2v ^^^ Z,,o^J uJ IJ^) zrzvai a

^de7^c^^23e^J.

Az=6 mtotc = zozi aJr3hnav'-XI d6 t

d. o_ ^^rae e^J^vJ^ $Om tj tt d6

aJc7Z'L^zjJ. ^$or^ e^e^^^zj^e^ ^o^ir3 ?^r^,e

c ))5 e^e%lMo^J 'Ap= ^J^$Jt^L^.̂ iv$OT ^e Oyu "

aJ^a ^^73 2vo^iJ z3r3o^J ^^ ^ ^ ^^

2rrn j ^o^3re^^^^^ e3 ^iJ e3^^c3C

^reL^t3 `^J ^^^ c^ PM ^Jc°^tjruc^JLj 2Jr^ dJ:dD.

ei r5 zrzz= tdSi^oJ Private Eyêzozj Z3 ,t= cSJq,

rrj z^o^ ^Ja cue c^J ^^rae^so^i ^^o^a ^z^ aoZJ

23 ^uJ^J ^ rz^^l z^oziJ e e^^ U6 ^zj jz3C tltd

imM 4e; OA Penta House Z^t= M&Ft z^ocso

c^e^23e^^ 1975d6 a mrj c^c^JFizJBr^r Nr^

ozvtJ d c^acbZ wri 63 tm ^ozJ zi a^ ark

Zd e56ddt a r^ tct c 95d

arS,o:.DT " (1990). e3tt3 tftn t= MRzStii^

^^e^ 2JZ3t3r3 "^ ^^^^rCtlc Qri ^$or^ ^^d

e3eM zao 3Cz r'ie ^fo^ ^,riq^ -X1 ^ D

=d M6JZ Wr3 ^^A $OZMcD ; o060: U,-C m
z^2vo^e^ ^,.rC3c3e^ ^ot^J zJ^^c^J ^^Z^e? ^&^ ^$

3.nch d!" teze) Nria -Xl = eM, o z3C ^

o3J J ^ Qne} ^ c c L^C3J^^. ^eM j7i e?

^^so^ c^^c3^^J d o o^J ^ c^ drj J ^dtjJ j^$c^Jd

a^t3rC ^z^^J Qse^f8^ zt

19636eD e3 tco d OrU.re ZZV7 D

Q 5 3 msoctz ' (1926-) ^,bc^f a^ 3 F (1934 -)

^C^o3ree^C3ri ^JaFc (1929- ) u;^z5 Ed,&)Q)

n 2Ftt Z e td oti^;, (3C 273) a =a=. ut)

Zane-,Z =Ot 2.3 n6= z8nW3 F F t3rd^^ Utdd

7ne o3JFc^ T17c $^O^u ^^ tjt t d2=.
'A ej CI)

tt3m1 . io^zit cc e? oat; Ve)4 mot ^z^

J^rae ^ J^^c,^Jri o^3 a: ). ^o^ ns^^Ja

1303JJv^c^c3. x^J^ ^e7 ^^eA- ^J7jc^J^

Z^ erh l e ae zzatt ; egos' o.7 zz6 ot

.red F4Frje .rzit6tc3, e,tp8 rdd temuv 13

zr6atZt.r6C=F Fz^.rz,t6d.tU4e)tU^o^riJ

Gas Disk in Nucleus of
Active Galaxy M87

M 87 w.&-&,odd eoOdp rra6dn th zw 6dcaciti u dd

e^ e^a^ aeESri e3 thiObE aa^. e^e3r ode z^^a^ 3&th

4JO^^C^ ?^L^JnZacvSJ7^o3J^JĴ^o3ror^JC^css

Jul ^JO^c^e^ elU^^3^J^ e^J^uJ^ e^e7j elll2J^ c^

enra r3 z^^3z p. ^ ^ e^oa& D &oz ri e3 ^^

eM CJr^JSJOtJ tZ,£^te' t$O^Jc7'J4

eru^2u^^J^6J^jcJ^cidr ^Cri2

eie e^ Cad i e-^V, z oar a MIL-rt8a3.

e ZtCC)tt UDe)FA,C k'F (1911-1960) zj2,Z ,

2v^r^3^J jt^ a ztg mad (1940). erucJ^^d i NGC

4151, M 87 ftr^ tent momnei teoiteD

2,oc3^cvJO^i ^^r^oc3zr3 -C^jr^e FFri^

tr. d t̂  ^$zi rie q3zz3 t ^J ^z3, rC ri e3 t'2 g;,

t5tdt e5tne^33 t0t,=36. ZMd ;),3g6, COCA



di eJeM zAlr3JlWc^Ja n=ot O:b^^^^c^a

LDftjzeO

^a'.e^3c^8c ee, (1942 -) =am d. ^,eta^ z,w^,oc^ri

;3eo^ie^ za^^^^o^^ ^drie dzaz3oza

vju t = a u =b -tonhtb^ ( 1974). zja3jor971

teot

^uJ^c^JJe^c^ ^; Ze)c^'O^ z,)r^O^Jc^Jd e^t^O^Jc°^^

eori^ ^a^3o a ^r3i e S ri rie^^ t ^n
e5tb73 U C DF Msg. eotd6
tDz;thdza Mt dt - N_ d aac br oz^50Z b

eddJ z ^o^e^ - eDo^ III. ^i~3oi

r36Z^6 ,)q =dl

8m" Zu ervaeuoD , t3ontbt uzt)tdL u S)Co6 t

j^e)oimd um67ior3otO i^oddt 26,000

z 3c3 ^ Brie W dzie^ e^^^rior4o3, eo^id

^a e^ 3e z^ ^3 0± a ,zJe^ de^o3rae

e^e3rjc^Jd ^e r^r^ eJi-$drjSic^J^ PlU7'^e^ ^$dz^^i

Az eo A E^ jozNto) Qtt ^Jr3r^e ^^id^

A'zN e803J;:5v A* ^aoct a^,,eA)dcb. z^dAom b zj,)tm

utd IQo Ze 43 wdemhcS. 1999 deb M^

eru o uhd Mo d QZoza ttei^ -$dP@ dtr^4

Z6nede z r^ Fez a^ , ^ ^i z3ed ded eze

$dn utdrieJ zar^ tm8o3o3J 4pd ^dc dm^) 3ft di

tM&371st ddrt t,3 o3z3. z^^oi t^ teOd

aids eDo"t e^o^id r^ e^ daa^o^

^ ^ d ^3 ^0WDi o ^, ^^( X73 ^rac^^d

e^^^nor3s^,te), Wed Oe) j zJ_,MZ 0C9 rjP,i
;3eo z^i60 3J zaMZbOZb do ^dJ jzi d

WzaeI6, M od Uo'' .rani Mt znddtFtriet

dz )A)cb o 4 Zo3ri to a mdb3 .

7!^Z F, Mw"e^M hMZo^zi Jed ^Z6 UDb

qRb SSa ze f-56cb id rtdb; rt^z udr1 (Gravity

s). a td ttt Z ^;t rbd t udrW d ^ds

'AOCJd U j UZ^6oZ^ d3WF V Ue3rieD. =osc^.

^rae^iifrie Fze^e7 za^^zs^,^o^^ ^dri

2008

ii08ad 3

I daaE E 3d MM M edJ;AJ ;330e*eaaid e9UMde

F^^ e2e3ri) .rat

^i^z^ej ri Odd e^^z^ Dr3.r^ce^

'riOct. 2016d =0T3 6cm (Laser

Interferometer Space Antena) ^zoz) rtd^;t,;^ ttF

t,4 dd aJ J ezl z„^ii^e7z3.

^z^ z^^orri^eo^ie^ d oa^a^ e^rae^e^
Z&n za^tm,bo,t z dn^;= &) A a^r3^ee

ri" OtZ46c ;^060:b C^^o en) mg

d^jr3e^r^c tee. e^^d e^jri ortjzi^ ^er3?

za,T^FD oz;'r c' X ,4O^yn ',) zz' 3' 0tcz'6 oJ'Je

WT^c^Je"5d^dza ^3e^ UOEM Z,,)M09rl J 3d dNd

zaoZ^i z3a ^c3raa^e3r^Siri ?ee^,ta

osdza r3^ z^^o^rie rte , end a t6

eru^l3^ d ^0^0 73 e&r^.racZSd 03J0 IJJ

^^tldza ^3^ uwmaM rtdb8 zae )t di do 06

unt 5ve.)c ZS6;^6oZb 3Eer17c rbZk39 MtF^3,$ M^5etaz

^,r,^QO^ otao N^QO^Tiea ^c^.e^fe^^ ^$c^^

uo d z do za i3e9

^^ ^z^ aJr^rae ^zsa ^i zini 4̂dozb6cbt teariep;j.

b^o^3ost^o^ea^ ^z .te8ri3ote. Mc r17e T 0 a 3 TIF

Aa;valddra lddjmb,4 ddab Apbdd WCS )O mo

- cz&bidiEae

ad ended ,j*db ud,%dm dd aro9, esde n

- ze9o:bo ed%or-, ej^dae

ud,%d idd hod-ma=lidmb,, dUattmblld;eeo3

?d e^o^d eel d.

- ^^e ^e9e3

- e)aoe) X5 0e
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